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PREFACE

P rolegomenous Catechism

Q What is the purpose and requirement for this publicatiou?
A: The primary purpose of the Laon~ry of Congress effort Is to provide n indepe-ndent audit and

back-up for AFOSR's documentaltli control system, delivering indexed abstracts of all AFOS-
sponwored publications. 11E publicar-on per se accounts for only 5 percent of the cost of the
effort, yet muliipoles Lbe utility by a factlfTO.000.

Q. Is the $726 000 thts project has cost to date a reasonable expenditure of APOSR resrcrrh funds?
A: Yes. USAF ypends 0.7 percent of its R&D budget on triormatioo activities: the total cost of the

Bibýl In 0. 45 percent of the AFVSR -ontract•gmrant budget during the period covered.

QCan the requirement for this pulica•tion be satisfed rmore expeditiously by other means?
A: More expeditiously. yes. More accurately and completely, no.

Q What does this publication accomplish that Is not already provided by a combintion of other
abstracting, indesing and announcement services?

A, Nothing that th, skilled user or librarian ouldn't do for himself, given sufficient time.

Q What is the value of a 6- year old orpnlzatiomally oriented publication to the scientific
community?

A: One operational test of value Is the market place. The Uuperiraden of Documents has sold
almoet 3.000 coples of this publication for a total price nf $18,628.

Q If only AFOSR-sponsored research is repurted, Is the title z•orrect?
A: It was for VoL 1, covering the period from 1950-156 when AFOSRthad the sole speciflo basic

research mission In the Air Force, but ts not strictly correct fer later volumes.

Q What happened to the pictures?
A: Paragraph 25 of "Government Printing and Binding Regulationr' provides that ,uls•rattons

shall not be used in departmental.., publications unless certified to be functional and to relate
entirely to the tranaction of public business." The function of providing charming oases
amongst the bleak windruws of text could not be so certified.

Q Can the need for this publication be adequately demonstrated to higher echelons
7

A: You never know till you try. It Is hoped however that any defense of this ptulct•lon would
start out by emphasizing the independent audit and backstop aspects, then go on to mention
the publication per 1- Im terms of current Congrmasional and White House interest in tech-
nology utillttia7- fe'itnology transfer and freedon of information, and conclude by pointing
out that the important question As not, 'Why is AFOSR doing this?'- but rather "Why do not
more agencies do this?,"

"T7hts Is the sitrh volume of a continuing bibliographic series, and Includes within the
limitations of the law of diminishing returns, abstracts of all technical reports, journal articles,
books., symposium proceedings, and monographs produced and published by scientists suppcrted in
whole or in part by the Air Force Office of Scientific Research during the calendar year 1962.
Previous publicatimion in this series have boWe

Vol. 1 (1950-1956), iss*ed In 1961
Vol. U (1957-1908), isstud in 1964
Vol. MI (1959), issudn 'n905
Vol. IV (1960), !vsued In 1966
Vol. V (1961), tleaed In 1967

ThU Air Force Office of Scientific Resear-!h supports funfhmental research in the five
nstpw o,-erfiftr 4isciplines: physcs, chemistry, engieering sciences (snbsumIng mechanics and
prri- wnon, !Ij suiences (biAk biological and behavioral, but not medical), and arxheiatce
(incAudin:ir ia-ng thl period of this bibliography, the Informatiot, sciences). Thus the publications
abstracted herelc are mufd--discipllsary, their common link being task support by AFOER.
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FORLWORD

I It again my pleasure to contribute a foreword to a volume of the Air Force Scientific
Research BibliorAphy. The series is nearly a decade old, prompting me to looi back to 7t5-origins
and to review its purpose and accomplishments. From its inception by Harold Wooster, the Sib haS
bee, off-red as a basic service both to the users of Air Force research, and to those who help-make
the product available to the users. The sheer bulk of the volumes in this series would seem to
assure their use only by the dedicated. However, their comprehensiveness, organization and
indexing ilso assure that the user will be aided in his efforts to identify specific research, or
paper, author, date, reference or contract number.

The decision to begin the series came .rom a sense of responsibility to make freely av2!l-
ab'e, in the form of a comprehensive scientific and technical reference service, the writter results
of research resulting from AFOSR support. Just as we require our scientific investiglors to pub-
lish their results, we feel an equal burden to show the results of our expenditure of pubEc funds in
our support of fundamental research related to Air Force operating needs.

Cataloguing for the first volumE in the series was barely begun in time to assure reasonable
completeness for the early years of AFOSR. The impetus, it is fair to say, came from t•'e exponen-
tial rate of rise in those years of the total Federal rwsearch and developmeat expenditures. The
growth o( Air Force research was somewhat less spectauilar, but none-the-less interesting enough
to justify the bibliographic effort. At that time the sc!entific and technical community found high on
its list of worries the national threat of being overwhelmed with paper, something called the informa-
tion explosion. Whether this threat ever quite developed is questioned by Wooster (1) Then, just
as the nation had suddenly discovered science a few years before, science, it seemed, discovered
documentaiists. The orly hope accordir.g to some analysts of the situation, was to create a vast
central nformation system to put scientists in quick communication with each other, and writh the
users o. their research.

A number of schemes for quick reporting from various central systems fell by the wayside
until most persons concerned were ready to agree that the journal was after all a most efficient com-
munication method for scientific information. It was not as generally appreciated then however, that
quite good systems existed to handle journal articles, and in fact had functioned well for some time.
On closer examination, and after comparison with really centralized systems, as in the USSR, It was
found that the U.S. had some of the best ihdexing and abstracting services for !he world scientific
literature. It was interesting to sce how many subscriptions went to countries with centralized serv-
ices. Somewhat geared up and bolstered by computer techniques, to be sure, our scientific and
technical information systcns today appear to be working well, and furthermore, are published in the
form of books. Documenta.1ists, in the old days known to putter about in musty stacks, have refur-
bished their images and are now information systems specialists, asd include tightly organized sub-
sets of specialized researchers and technicians. No lounger content with their former rear echelcn
roies, they now tell science much that it did not know about what Information is, and what carefully
designed systems can do with it-

The important point to me is that the "best- self-contained information system yet developed
.appears to be a well-organized book, combin'ng compact size with instant accessibility, ease of
reading, and A generally moderate cost.

On the ,ookshelf, volumes one through five measure nearly eleven inches; this !s one of the
few facts on the Vib that Wooster hasn't already provided in his prefaces. This size is still less than
the srmallest desklside computer console, or even the software program instructions for some informa-

uion projects I have seen.

In these days of austere Air Force budgets for research, it is well to ensure that maximum
effective use is being made of available resources. The Diblihgraýphy is a definite step in this direc-
tnon, being the logical starting poin' in any search for research resulth from Air Force support The
Bibliograph has been made as useful an instrument as possible, and is distributed to key centers of
scientific and technical documentation within the Air Force, the academic and industrial commurdlies,
and to seltcted librarifs worldwide, especially in developing nations. Sales through S;perirtendent
of Documents alone are impressive.
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in his quest for better l•nlarwMs' pnckag , Wooster laments the regretahle failure of
engineers to develop a cuddly micrrAtch-., re.der (2). Thids lIlustrats •(ie truism that all kinds ci
requirements are imposed upon toformaticem taitms. many d thts ucireseeabi, by the designers
of those systems. Every effort has been made to make the Biblioua;*r useful and we would liki
to bear from the users how it is being used, how useful it is in prese•i krur, ard how it could be
improved. We are not looking for testimonial&, although these dc serv,- seful puroses in these
days of increasing needs to justify and document research budget requests. We are especially
interested In examples in which this reference service has been ,i' t sn in iffectivel)
eoupling research to application.

William J. Price
Executive Director
Air Force Office of Sciertific Research
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P!REFACE

P rolegomenrus Catechi em

Q What is the purpose and requirement for this publicatfoul?
A: The primary purpose of the Liormrv of Congreýss effort is to provide an independent audit and

bac-tup for AFOSR's documentabow, control system, delivering indexed abstracts of all AFOSR-
sponsored publications. Thc publlcalton per as accounts for only 5 percent of the cost of the
effort, yet multipiles ýhe utility by a facto'fY 000.

q Is the S726, 000 this project has cost to date a reasonable expenditure of AFR).R research funds?
A. Yes. UFAF Ppends 3 7 percent of its R&D budget on tiformation activities- the total cost of the

Bibllogr-apy is 0.45 percent of the AFOSR rontract. grant budget during 'he period covered.

Q C;,n the requirement for this publication be satisfied raore expeditiously by other means"
A: More expeditiously- yes. More accurately and completely, no.

Q- What does this pubhcation accomplish that is not already provided by a combination of other
abstracting, Indexing and announcement services?

A: Nothing that tiL skilled user or librarian cuuldn't do for himself, given sufficient time.

Q What is the value of a 6- year old organizatiorall. orientld publication to the scientific
community?

A: One operational test of v-alue is the market place. The Superizwrndent of Documents has sold
almoet 3,000 copies of this publication for a total price ,if $18, 628.

Q If only AFOSR-sponsored research is repurled, is the title :orrcect?
A: It was for Vol. 1. covenng the period from 1950-IS56 when AFCYSR bad the sole speciflo basic

research mission in the Air Force. but is not strictly correct 41; later volumes.

Q: What happened to the pictures?
A Paragraph 25 of "Government Printing arnd Binding Regulations" provides that 'Illustrations

shall not be used in departmental... publitcations unless certified to be functioral ana to relate
entirely to the transaction of public business." lihe function of providing charming oases
amongst the bleak windrows of teat could vot be so certified.

Q Can the need for this publication be adequately demonstrated to higher echelons'
A: You never know till you try. It is hoped however that any defense of this publcittion would

start out by emphasizing the independent audit aad backs"top aspects, then go on to mention
the publication per so .nc terms of current Congrtssiors l and White House Interest In tech-
nology utilization, Wechnology transfer and freedon of information, and conclude by pointing
out that the important question's not, 'Why is AFOSR doing Libs?" but rather "Why do not
more agencies do this?"

Sc .-p

This is the sixth volume of a continuing bibliographic series, and includes within the
limitations of the law of diminishing returns, abstracts of all technical reports, journal articles,
books, symposium proceedings, and monographs produced and published by scientists suppcrted In
whole or in part by the Air Force Office nf Scientific Research during the calen±'tr year 1962.
Previous publicatir-er in this series have boen.

VoL 1 (1950-1956), rssved in 1961
Vol. T1 (1957-l108). rssu-d in 1964
Vol. MII (1959), issuled In !966
Vol. TV (1960), issued in 1966
Vol. V (1961), Issed in 1967

"The Air Forre Office of Scientific Research supports furdamental research in the five
niAj,.),"c•r, tLr disciplnes: physics, chemistry, ergineertng scIences (subsuming mechanics and
prepoiC.Qng, m• si.-lences (bntfh biological ani be-havitoral, but not medical', and ma.thematics
(inct-ldi,, daring the period of this bibliography, the information, sciences). Thus the publications
abstracted hberelt: are mulzi-disciplinary, their common link being task support by AFOSH.
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Sour(ýs Sev rC'b-d

ltefere'nes, reports, and cllY•s to the existence of reports were fourmA by searching the
indexes and reor, collection of the At,- Force Office of Scieatific Resear"'ý Technical Library, and
the collection .d th. Defense Documentation Center. Detailed saarches W -made of each contract
file in the severd A•FSRDDrector~tes. In addition, cavei-t--msver sezrcues were made of over 3W•
scientific lournili issued mostly Irs the time period 1962-1965.

Form of E~r"d Arrangement

inherent in the ot-egnization of this book ie the concept of the reports within a contract ae W1
unaalyzed monagrkphic series. Reports are posted chronologically and/or alphabetically under cmnr
tracts, these in tur-n uner departments oi laboratories, and these unde: contractors. This does, in
fact, provide a roi.d' rsubject grouping, wth tOz detailed subject Index leading into clusters of like
reports.

The abtrcacts are identified by item numbers and are listed unader the numbers in the tndeees.
'r'-e form of entry Is, in g•-,rai, •,at being unoed for DDC catalog cards I. e I source of the document.
title; personal author, If Any; date; pagination; report number: contract number; and accession number.
I-e chief exception to DOC form of entry is that the primary entry Is by the parent organization followed

by the name of the specific laboa.tory or 'mtzortait subdivision.

Avatlahility of ,eporte

7nee principal accession or control numbers, which indicate the locations of reports in col-
lettonb arc-

AD ASTIA Document or Accessioned Document:
(avat i5b l tDDC Defense Documentation Centnr),

Cameron Stiaon, Alexandria, Virginia 22314,

PB Publthlion , ard for sale by the Clearinghouse
T-o' e -gtr.tlf•c and Technical Information
(CFST[), Sills BuiltIing, 52:5 Port Royal Road,
Springfield, Virginia 221St-

""The fact that a report Is abi.racted In this book means that a copy of this repor! existed
at the time the abstract was written; it should not be construed to Imply that either AFOSR or the
L.brary of Congress necessarily has a copy available inr distribution. Those seeking reports should
do jo from the cited agencies, not from AFOSR.

Indices

A detailed subject index, arranged alphabetically, has oeen provided. In addition, there
are a contract index, an AFOSR control rumber index, and a personal author index.
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L. Deets, and Ivan Atkinson; Dr. Knox M1lmsaps and the presen' Lxecut.ve Director, Dr. William
Price. During the. period of compilation of this volume (not the period of the literature covered)
much of the responsibility fcr documentztion within AFOSR was tr-nsferred to the Office of the
Assistant Executive Director for Research Operations, LL Colonel Harry JaW.ers. He, his
admirnstrarlve atseitant for documentatio. JMise Arlene D. Blose, and thetr intermittently
faithful computer have been it. large part responsible for providing the Af\OSR Input to this volume.
Alex Nag-, chief dew'.gner. and staff artiot Pat •ealy, of the Office of Ae.oepace Research, wold
have draw•. the chapter and plates (if they had been permitted to do so).
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Library of Congress, protocol dictates the form and order of acknowledgment of
cont rbutions made by LC staff members to a bibliography. Formally, the credit lines read as
folluws:

"The bibliographic team worked under the guidance and leadership of Dr. Clement
Brown, Head of the SpecitA Bibliographies Section, Science and Technology Ditlvdon throtgh
Decembez 1967. The chief bibliographers have been, Thomas C. Goodwin, Jr., Acting Head of
the Special Bibliographies Section, G. Vernon Hooker, Supervisor of the Air Force Research
Unit through February 1968, Doris C. Yates, Parthenia A. Patrick, Alexia H. Hatch, Joyce F.
Lindsay, and Norman G. Lamb. A special note of gratitude Is due to those who have aided in
abstracting and typing, especially Jeanne D. Weber and Ltllte M. Frye. Recogruition is also due
%.)r the invaluable work In preparation of this manuscript, searching and preliminary cataloging

done by Mrs. Marion S. Carr and Mrs. PhyUis *I, Martlr.-'

Informally, I feel a lreat loss in the retirement of Clem Brown, Scholar above ind
beyond anything that could be written in a job description, and Vernon Hooker, whos, indefitlpgble
h:4li-c•eh• ,•. ,set ?rd sets a haid pace for younger men to follow. St munumentuni rec lris,
circumspice.

Harold Wooster
Director of Information Sciences

Arlington, VW. Air Force Office of Scientific Research
Augost 1968
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AIR FORCE SCIENTI FIC RESEARCH

subsequence -Zni 1 of , Zn verify that if the theorem

Aarhus U (Denmark). holds for the subsequence Zn3 then it holds for , Zn'(so that the subsequence Is in a sense 'characteristic'

ORTHOGONAL POLYNOMIALS IN 2 OR n VARIABLES, for 'Z,) with respect to the convergence property in
by T Busk. Annual summary rept. no. 3, Jan. I- question) and finally prove the theorem for fZnji. As
Dec. 31. 1962, 

6
p. (AFOSR-4713) (AF 61(052)322) a result of analyzing applications of this method, some

AD 408381 Unclassified elementary lemmas of analytic nature have been estab-
lished which may be used to sharpen well known limit

This research has been concerned with the development theorems In the theory of probability. This is Illus-
of a general interpolation formula, valid for an arbitrary trat by deriing strong laws of large numbers for
set of arguments and not only for arguments which are wraghted means of random variables which are rether
intersectIons of sets of parallel hines, and having the uniformly bounded or have uniformly bounded p-th
following properties- (a) the formula should be symmetric (absolute) moments and by proving an extension of the
in ,he arguments, and (b) It should give reasonable re- arc sin law to certain sequences of nonidentically dis-
suits when applied to various special cases. A formula triblted random variables. (Cootractor's abstract)
of this type, developed for n-paint interpolation in

functionr of (n-1; variables, is the following:

n4n X1 X2- ... Xs-lXXsA'._.___.'._._ fxn4
f(X ) - I AX1 0 Xi* Xn (0 S4 XIX2- • XsIXsXs-I . X ' Aberdeen U. Dept. of Chemistry (Scotland)

where the expressions in the fraction denote hyper- CRYSTALLOGRAPHIC STUDY OF Ca2 BaS13 O9 , by
volumes. While attempts to generalize the above F, P. Glasser and L. S. D. Glasser. 11901 [31p. Incl.
formula to cover 4-point interpolation functions of 2 tables. (AFOSR-4066) [AF t,1(052)2761 Unclassified
variables have proved unsatisfactory, more positive
results have been obtained for the development of (I) an Also publshed in Zeitschr. Krist., v. 116: 263-265,
iterative method for the solution of n non-lanear equa- T061.
tions in n unknowns, and (2) an iterativc method for the
solution of an equation in one, complex variable. For abstract see item no. 5, Vol. V.

2 5

Aarhus U. Mathematical Inst. (Denmark). Aberdeen U. Dept. of Chemistry (Scotland).

INVESTIGATIONS ON FLUCTUATIONS OF SUMS OF STRUCTURE OF CALCIUM ALUMINATE,
RANDOM VARIABLES, by E. S. Andersen. Aug. 16, 12CaG.7AI 2 0 3 , byJ. Jeevaratnam, L. S. D. Glasser,
1901 110]p. (Annual summary rept. no. 3) (AFOSR- and F. P. Glasser. 11962] [2p. (AFOSR-4068)
2134) (AF 61(052)42) AD 272185 Unclassified [AF 61(052)276] Unclassified

For symnmetrlcally dependent random variables, a gen- Also published in Nature, v. 194: 764-765, May 26,
eralization of Spitzer's formula is derived. Further-
more, results on Toeplitz matrices and a Law on the
Iterated Logarithm for Maximal Order Statistics are Observed Intensity measurements of 56 x-ray reflections
reported. (Contractor's abstract) from a single rrystal of anhydrous 12CaO. 7A12 0 3 gave

good agreement with intensities calculated from the
3 proposed structure of Bilssem and Ettel (Zettachr.

Krist., v. 95: 175. 1936). This structure with a =11. 98A, space group t4Jd, Z = 2, apparently leavesAarhus U. Mathematical Inst. (Denmark). 2 -surplus- 0 ions per unit cell. The structure is being

CHARACTERIS'IIC SUBEQUENCES AN~D UMIT LAWS refined to locate these 0 Ions. The high temperature

FOR WEIGHTED MEANS, by 0. Barndorff-Nielsen. hydrate fapprox 12 Ca.7A120 3 . H2 0) is also being
july 26, 1962 [15]p. (Technical note no. 6; rept. no. studied to locate the OH" groups.
ASR 3) (AFOSR-3544) (AF 61(052)42) AD 285442

Unclassified
6

Also published in Trans. Third Prague Conf. on Informa-
on Theory, Statistical Decision Functions, Random Aberdeen U. Dept. of Chemistry (Scotland).

Pr'ocesses, I~blice [Czechoslovaidaj (June 5-13, 1962),Prague, Czechoslovak Academy of Sciences, 1964, THE DEHYDRATION OF HEMIMORPHITE, by H. F.

o. 17-27. W. Taylor. [1962] [13kp. incl. diagra. table, refs.

(AFOSR-4249) [AF 61(052)276] AD 105525
In proving limit theorems for sequences : Zn' of random Unclassified

Irtab!es, it Is a standard method to choose a suitable

><
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Als,'_ubllshed ir Amer. Mineralogist. v. 47- 932-944, product and its host, In contrast to epitaxy. In which

J'iv---Ag.-T9•. the correspondence need only be 2-dimensional. Factors
which may influence the degree of orientation include

The thermal dehydration of hemimorphtte tempe,-ature, pressure, physical state, and time and

(Zn 4S•iA(OH) 2 . H20) has been studied by single-crystal rate of heating used to induce thermal changes. '1he
x-ray methods. Loss of the molecular water below sizes and electronegativlties of the cations partly
550'C causes only slight change in the rest of the struc- decide which tons move and which do not. With small
ture. At about 700*C. the hydroxyl water is lost, and ca:tions, i.e., Mg 2 -, Al3., Fe3 ', and Si 4 _, the oxygen
there is an oriented conversion to 8-Zn2StO 4 , below framevork tends to stay relatively unchanged while
960*C there is a second oriented conversion to cations migrate. The number of oxygen atoms in a
v-Zn2S1O 4 or willemite. y-Zn2SiO4 does not appear to given volume tends to remain constant in the regions
be formed. Both orientation relationships have been whete topotactic change occurs. At the other extreme.
established and the unit cell of 8-Zn2StO4 is probably large electronegative cations, i.e., U4 + and Pb 4 ý,
derived from a distorted tridynite- or cristobalite- like probably remain fixed while oxygen atoms move. In
framework in which half of the silicon is replaced by zinc low-temperature reactions of hydrated calcium silicates,
and additional atoms of zinc introduced into suitable calcium migration !s mportant, but reactions occurring
interstices. Possible mechanisms for the 2 oriented above approx 500V take place mainly by migration of
conversions are discussed, and are compared with those silicon, the Ca-O framework staying ,•early unaltered.
known or believed to occur in similar reactionr of silicates In high temperature reactions involving silicon, the
containing other cations. (Contractor's abstract) concept of the silicalc anion as the most important ele-

ment of the structure s not a good starting point fcr an
understanding of these reactions. The packing of oxygen

7 attoms, and of any larg.e catiens present, is more impor-
tant than that of silicon. Caution should be used in

Aberdeen U. Dept. of Chemistry (Scotland). applying these generiflflations to redox processes in-
volving the metal, I. e., FeO ý Fe, because It may be

REACTIONS IN HEATED UME-ALUMINA MIXTURES, incorrect to use toni,: radii. The effects of catalysts
by A. J. Williamson and F. P. Glasser. [1932] [41p. have been little studied. Water seems to catayze
incl. dLagr. table. (AFOSR-JI083) [AF 61(052)276] silicon migration.
AD 422284 Unclassified

Alsopulished in Jour. Apl Chem., v. 12: 535-538, 9
Dec. C 2.

Aberdeen U. Dept. of Chemistry (Scotland).
Results of heating 5 lime-alumitna mixtures for 3-120 hr
at temperatures from 1045 * to 1405 * are presented. The CRYSTALLOGRAPFY OF THE CaGa 2 0 4 POLY.MORPHS.
mixtures were prepared from mixtures of CaC03 (calcite) by J. Jeevaratnam, F. P. Glasser, and L. S. D.
and a-A12 0 3 and also from co-precipitated hydroxide Glasser. [1961] [6b. Incl. tables. (AFOSR-64-0432)
gels. Significant departures from equilibrium were (AF 61(052)276) AD A36369 Unclassified
noted. In general the gel mixtures approached 'be
equilibrium state more rapidly. Unstable 5CaO, IA120 3  Also published in Zeitschr. Krist., v. 18:. 257- 262,
was not detected. Previous interpretations of x-ray dif-
fraction patterns of heated lime-alumina mixtures are Single crystals of the 3 polymorphs of CaGa 2 0 4 have
ahown to be in error. The mechanism of the reaction
cannot be uniquely determined from a study of the bulk been 4tudled. CaG&2 0 4 -1 is orthorl.ombic, with a
reaction prod.cts. (Contractor's abstract) 7.73. b = 9.14, c = 10. 36A; CaGa2 O4 -l1 is orthorhombic

with a = 5.32, b = 1,1.38, c =16.82A: m-CaGa 20 4 is
monoclinic with a = 7.86, b = 8.90, c -10. 55A, 8 = 93'.

8 These cell dimensions do not resemble any of those

Abe.of Ch stry (Scotlad). previcusly reported for other RO - R20 3 compounds.

(Contractor': abstract, modified)
"0ItPOTACT7C REACTIONS IN INO)RGANIC OXY-
COMPOUNDS, by L. S. D. Glasser, F. P. Glasser, and
H. F. W. Taylor. [1962] [f22p. lncL illus. diagrs. 10
tables, refs. (A.OSR-J1092) [AF 61(052)276]
AD 420490 Unclassified AeroChem Research Labs., Inc., Princeton, N. J.

Aleo published in Quart. Rev., v. 16: 343-360. 1962. SUMMARY OF LOW TEMPERATURE PLASMA-JET
RESARCH, ENERGY TRANSPORT IN CHEMICALLY

In topotactic proce.,ees, a single crystal of a starting ACITVE- NONEQUILIBRIUM SUPERSONIC STREAMS.
material Is convert-,' into a pseudomorph containing one by D. E. Rosner. Final rept. Feb. 1962, lip. incl.
or more producta to a definite crystallographic ories: - refs. (Rept. no. TP-39) (APUSR-2202) (AF 49(638)-
dion. For true topotaxy there must be some 3-dimen- 300) AD 273889 Unclassified
stomal correspondence between the structures of the

>2<
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The abstracts of 17 reports and papers are given 13
together with a chronological listing of 18 verbal pre-
sentations made under the spme contract. These con- AeroChem Research Labs., Inc., Princeton, N. J.
tributions aeal with experimental and theoretical aspects
of energy transport In chemically active, nonequlltbrium SCALE EFFECTS AND CORRELATIONS ý' NON-
gaseous streams and represent the results of a 4 yr EQUILTEU IUM CONVECTIVE HEAT TRANSFER, by
program of reearch in this area. (Contractor's abstract) D. E. Rosner. [1962] [6)p. incl. dlagrs. refs. (AFOSR-

J1480) (AF 49(638)1138) AD 427536 Unclassified

11 Also published In AIAA Jour., v. 1:. 1550-1555, July

AeroChem Research Labs., Inc., Princeton, N. J.
The effect of chemical noneqilL.. .n on the dependence

CHEMICAL SCAVENGER PROBE DETERMINATIONS OF of heat flux on physical scale is illustrated for the case
ATOM AND EXCITED MOLECULE CONCENTRATIONS of simultaneou, gas-phase and surlace--catalyzed-
IN NONEQUILIBRIUM SUPERSONIC STREAMS OF atom reconiolnation. Altitude-velocity regimes In which
ACTIVE NITROGEN, by A. Fontltn, D. E. Rosner, and one can expect appreciable chemical nonequilibrium
S C. Kurztus. Aug. 1962 [601p. incl. dlagrs. tables, effects on the heat flux and its scale dependence are
refs. (Rept. no. TP-40) (AFOSR-4626) (AF 49(638)300) displayed and combined with trajectory Information for
AD 296398 Unclassified representative hypersonic vehicles. Approximate but

rather general correlation equations are suggested for
A quartz chemical scavenger probe was developed to the nonequillbrium boundary-layer regime.
study local active species concerntrations In a gas ex-
panded from a (onverging-diverging nozzle glow :its-
charge source. The probe samples a small central 14
portion of the supersonic non-equilibrium jet. Results
obtained with iclve N at one relatively low discharge AeroChem Research Labs., Inc.. Princeton, N. J.
power output are discussed. The sampled gas mixed
and reacted inside the probe with one of the scavenger FUNDAMENTAL SOLUTION TO THE DIFFUSION
gases NO, NH3 , jr C2H4 at 18.8 mm Hg and an average BOUNDARY LAYER EQUATION FOR SEPARATED FLOW

temper)ture of 500*K. The NO light titration technique OVER SOUD SURFACES AT VERY LARGE PRANDTL
and the ",roductton of HCN from C2 H4 set ar. upper and NUMBERS, by D. E. Rosner. [1962 1121p. tnc). diagrs.

tables, refs. (PFOSR-J1481) (AF 49(638)1138)
lower bound respectively for the atom concentration. AD 427537 Unclassified
The observed maximum amount of NO decomposition
was 2. 1 times as large as the NO light titration end Also published In Internat'l. Jour. heat and Mass
point flow rate. This difference is far in excess of that Transfer, v. 6: 793-804, Sept. 1963.
observed in conventional discharge flow systems and is
interpreted as being due to excited N2 molecules reac' ng For abstract see Item no. 17, Vol. VI.

with NO in a reaction slow compared to that between N-
atoms and NO. The contribution of the jet was found to
be at least comparable to that of the N-atoms. A new 15
analytical techniqje for quantitative analysis of the un-
decomposed NO was develooed. Decomposition of INH3  AeroChem Research Labs., Inc.. Princton, N. J.

also showed the presence of excited molecules. The NO
light titration technique can also be used for composition BOUNDARY LAYER ON THE APPARENT KINETICS

measurements of the total supersonic jet. (Contractor's OF SURFACE CATALYSED REACTIONS IN EXTERNAL

abstract, tn part) FOF)W SYSTEMS, by D. E. Rosner. 11962] 17p. incl.

diagrs. tables, refs. (AFOSR-64-0215) (AF 49(638)-
1138) AD 432574 Unclassified

12

Also published in Chem. Eng. Sct., v. 19: 1-17, Jan.
AeroChem Research Labs., Inc., Princeton, N. J. T9-9.

"/HE APPARENT CHEMICAL KINETICS OF SURFACE For ab3tract see item no. 18, Vol. VI.
REACTIONS IN EXTERNAL FLOW SYSTEMS. DIFFU-
SIONAL FALSI-FICATION OF ACTIVATION ENERGY
AND REACTION ORDER, by D. E. Rosner. [1962) 111p. 16
Incl. diagrs. tables, refs. (AFOSR-J1478) (AF 44-
(638)1138) AD 426558 Unclassified AeroChem Research Labs., Inc., Princeton. N. J.

Also, published In A.I. Ch. E. Jour., v. 9: 321-331. RADIATION COOLING OF AERODYNAMICALLY
.%MaTy a-0 HEATED SURFACES AT HIGH MACH NUMBERS, by

D. E. Roener. [1962] [44p. incL diagrs. tables, refs.
For abstract see item no. 14, Vol. V. (AFOSR-64-1893) (AF 49(638)1138) AD 450013

Unclassified
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Aiiu vtblishei in Sue on,%Wc Flow. Chei~cal Proceasses tionial technIques are discussed for diffusional Prandtl
and1Ra~fative Truinsfer. JProc. AGARI) Colloq. J. ed. number3 of order unity as well as for the asymptotic
'iy T-. 13. O1fe and V, ?Zkkay. London, Pergarvion Press, extreme. Tabular values are given of all perrtnent
1264. p. 439- 485. nodimens~onal reactien rate coefficients over the entire

range from reaction rate-to- diffusion control for one-
For abstrakt see item no. 19, Vol. VI. half, first and second order irreversible surface reac-

tions 4slrng a rational improvement of the Frank-

17 Kamnenetski quasi- stationary approximation.

AeroChtxi ResearchiL's Inc.. Princeton. N. J. 19

IJNIiAII"ENTAL SOLUTION Ii) THE DIFFUSION AeroChem Research Labs.,* Inc., Princetonr, N. J.
B~OUNDARY LA YER EQUA7ION FORt NEARLY SEPA-
RATED 21kW OVER SOLID SURFACE AT VERY LARGE RADIATION COOUNG OF AERODYNAMICALLY
PRANDTL NUMBERS, by D. E. Rosner. Nov. 1962, 74p. HEATED SURFACES AT HIGH MACH NUMBERS, by
Intul. 41agrs. tables, refs. (Rept. to-. TP-52) (AF 49- Lt. E. Rosner. Jan. 28, 1962, 48p. Incl. diagra. tables,
(6:48)1138) AD 291031 Unclaaqified refa. (Rept. no. TP-60) (AF 40(638)1138) AD 297233

Unclassified
Also -published in Inte-nat'l. Jour. Heat and Mass
Trasfer, Y. 6, 93-804, Sept. 1963. (AVOSR-J1481; Also publtifed In Supersonic Flow, Chemical Processes

AD 427531) and Gad.a~t1iv Trans-fer; [Pror. AGARD Co~llq. 1. ed. by
D. B. Olfe and V. Zakkay. London. Pergamon Press,

Using the method of self-evi'nl~ir molutions, an exact 1964, p. 439-483. (AFCISR-64-1893; AD 45,0013)
fundamental solution to the equation nf convectxve diffue-ion
io obtained for the case of nearly sepa.-,ated flow over a Seve2-il aspects of radiatioun cooling are discussed.
surface when the Prandtl number is very large compared particularly 'those associated with tne occurrence of
to unity. The driving force for diffusion is assumed tia surface catalyzed atom recombination at high Mach nur.i-
change abruptly from zero to unity at the stre;niwise bers. An analogy between radiation cooling And chemical
location x = and an. arbitrary dietribution of the velocity surface catalysis is explored and the dominant effecte

profile curvature paranmeter (6 2 u, 6 y 0Is allowed resulting from interactions between these two processes
y are illustrated using simple mathematical models which

through the use of the von Mises transformation. An serve to single out in., Important nondimenslornal pa-
integral (profile) method usilne a cubic polynomial for the rameters. In connection with flight applications, alti-
dimensicnless concentyration (temperature) profile is tude- velocity maps are presented which provide an
shown to predict the correct functional form of transfer over-all picture 3f the regimes in which chemical non-
coefficient but overestimates Its magnitude by 3.3%. equilibrium effects .4hould be noticeable. Several unex-
This is more than twice the error of a corresponding plored arma of potential interest in the design of hyper -
Intagral method solution to the nonseparating flow prob- sonic Ilftine vehicles arf outlined and related to the
lem, suggesting once agaln that for a given number of available literature. Not all of these areaa deal with
terms in -,he ap:iroximating polynomial the accuracy of thermochemical effecti.. Many problems remain un'-
profile methods In Veneral deteriorates as one nears solved, as illustrated by a brief discussion of the radla-
separation of the velocity boundary layer. tion- cooled flat plate ( contractor s abstract)

18 20

AeroChem Research Labs., Inc., Princeton, N. J. AeroChem Research Labs , Inc.. Princeton, N. J.

INFLUENCE OF 7BE TURBULENT DIFFUSION SCALE EFFECTS FI)H N3Eqi.IUIBRIUM CON-VEC-
3OUNDA RY LAYER ON THE APPARENT KINE71CS OF 'FIVE HEAT TRANSFER WITH SIMULTANEOUS GAS
SURFACE REAC71ONS IN EXTERNAL FLOW SYSTEMS. PHIASE AND SURFACE CHEMICAL REACTIONS. AP-
by D. E. Rosner July 196Z, 51p. inc. diagrs. tables. PUICATION TO HYPERSNIC FLIGHT AT HIGHf AL7I-
refs. (Rept. no. TP-.50) (AF 49(638)1138) TUDES. by D, E. Rosner. Nov. 1962, 19p. tne. diagro.
AD 291030 Unclassified refs. (Riapt. n~o. TP- 54) (A F 4 9(638)113 8) AD 2910C 2

Unclassified
Also ulished In Chem. Eng. Sci., v. IS- 1- 17, Jan.
T-R TEE-6-25 AD 432574) Conceptual dlisilon of the general problem of non-

equijibrioim conr~ective heat transfer into a transfer
The occurrence of dIffusion boundary layers In the coeffictent and generaliZet. -ecovery enthalpy driving
vicinity of solid catalysts in forced-flow systems c-Auses force fats5 to cenfine the domninant influence of fhi~d
the apparent chemical kinetics of surface reactions to dynamic quantities to the coefficients Lbemselves. T"he
differ from the tree Interfacial kinetics. The magnitade !ievrold's number dopendence of the energy traneport
of this falsification is investigated quantitatively for the rate can exhibit unusual behavior, particularly in the
case of turbulent Incompressible flow within the boundary mixed regime In %hich strongly exothermic gas PhaISc
layer, using the uniform catalytic flat plate as an exam- and surface atom recombination reaction-- are of compa-
pie. Corresponding resulits; for laminar diffusiop layers rable Importance. A class of niannea re-entry bodies
are included for comparison. 'ýeveral distinct romputa- -ill expericnce peak bangrates In al' itwie- spoed
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regions where noneq~utlibrium atomn recombination will available energy Is determined. Representative ca-
ý-e 'he rule. Available calculations Indicate that the peak perimental data is presented and discussed. *The support
heat flux could differ by a factor of three. A controllable mechanism for combustion instability and the cnaracter-
t.-ijectory which hab been optimizpd on the basis of a con- istic behAvior of a perturbation have an interdependency
vective heating rate may be significantly different fromf which must be considered when investigating either
the true optimal trajectory taking due account of non- phenomena. The dlfflcu!ties encountered thus far In the
equilibrium phenomena. It has been conjectured that If development of an experimentally consistent theory for
nonequilibriuni recombination were Included in certain unstable combustiton have been the result of anslytical
design calculations there might exist optimum nose radii se.-artion of these events. To overcome some of the
for minimum heat flux somewhat in analogy to the more deficiencies of exisiting analytical combustfioi models,
familiar case of combined convective and radiative heat the characteristics of an instability, as encountered in
transfer, a large-scale thrust chamber, are being Investigated.

Some of the per'inent information gathered Is presented
and discussed.

21

Aerojet-General Corp., Azusa, Calif. 23

ISOTOPE EF-FECTS AND THE MECHANISM OF Acrojet- General Corp , Azusa. Calit.
ATOM PRODUC71ON IN GAMMIA-IRRADIATED ICE
AT 4. 2ýK, by H. S. Judeikis, J. M. Flournoy, and S. KINE7ICS OF RECOMBINATION PROCESSES. by
Siegel. ;1962j [7)p Inc. diagrs. table. [AF 18(603)- C. B. Kretschmer. Final technical rept. Ap'-. 15,
1101 Unclassified 1959-June 14, 1962, 24p. incl. tables. (Rept. no.

AN-671) (AFIOSR-3200) (AF 49(G38)540) AD 283043
Publtshed in Jour. Chem. Phys., v. 37,' 2272- 22'78, Unclabsified

The relative Intensities of toe electron spin resonance Hat coefficiands Aor foromatioms atmi iNs orNH 'H2
spectra of H and D atoms were determined for mixtures H2 02' He2 *'adA rmaos tmctno
of H 0 and D 0 which were irradiated and observed at free radicals in triple collisions were measured at

2300KC A theoretical evaluation of the rate coefficient
4. 2-K. A careful analysis of the results iisdicates that for diatomic molecule formation in triple collisions
the yield of atoms per unit irradiation dosage exhibits %-As carried out, giving results which agr'..'d well with
n.o isotope effect, except for the system containing trace the experimental values. Rate coefficiunts for several
amounts of 1120 in D20. The presence of a large Isotope bimolecular reactions Involving 0 atoms, N atoms, or
effect for a system of D20 containng approximatcly OH radicals were also determined. A theory of positive
0. 1H120 is discussed in terms of energy transfer In ion ::*ectfion by I.angmuir probes to gas discharge

the solid state. (Contractor's abstract) plasmas -* pressures betwe-en about 0, 1 and 20 mmn Hg
was developed. Dissoctati~e recombination coefficients
of Ar, N, 0, Hg, and Cs molecular- ions wrere deter-

22 mined from probe measurements on gas discharge after-
glows, using this theory to calculate ion concentrations

Aerojet-General Corp. , Azusa, Calif. froi- probe currents. Recombination coefficients ob--
tained in this miann-er agreed well witu values obtained

HfIGH FREQUENCY COMBUSTION INSTABILITY by microwave techniques. (Contractor's abstract)
(Abstract), by R. G. Peoples. 119611 [1l1p. [A F 49-
(6381178', Unclassified

24
Presented at Fourteenth AFIOSP. Contractors' mvseting
on Liquid Rocket Combustion Research, Princeton U., Aerojet- General Corp , Azusa. Calif-
N. Z., Sept. 25-26, 1961. fAFODSR-1768. AD 26~7915)

FINETICS OF TH.REE- BODY ATOM RECOMBINATION,
It has beer demionstrated that the inherent stability of a by C. B. Kretschmer and H. L. Petersen- 11962],17kp.
:ccrbustion process, as related to basic rocketry, io Inc. diagrs. tables, refs. (AFOSR-6406661 (A? 49-
determined by (a) the magnitude and spatial distrib~tion (MS540) AD 435933 Unclassified
of pressure- sensitive energy available for release to a
given perturbation, and (b) the relationship between the Also puoitshed in Jour- Chem. Phys., v. 39: 17 72-
replenishme-. of this energy and the tbehav'or character- T L 7~3
Istics af the perturbation. Recent acti-Aties have been
directed towards tt'e quantitative tnvest igatlon of the For abstract see 'Item no. 26. Vol. VI.
;:,Ara!-neters affecting Inherent stability. A 2-dimensional.
trnsparent.-walled motor was de~signed, fabricated, and

tested to experimentally measdre pressure- sensitive 25
erneri- and to dete mine the effect of %arlations in the
operating parame ers vn ihe magrittide and spatial dis- Aerrjet-General Corp., Azusa, Calif.
tribution of this energy. The combustion mechanism Is
photographically observed to determine Zas velocity and USE OF LANGMUIR PROBIES TO STULDY ION- ELEC-
relative combustion temperature, and as a result, TRON RECOMBIN4ATION, by C. B. Kretscbmer and

>
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H. L. Petersen. [1962j 191p. incl. dtagra. table, refs. where Xe is the electron mean free path. -> the ton(APaOSR-6;4-0667) [AF 49(M63)5401 AD 435912 mobility. Vp and rpare the probe voltage and radius.
Unclassified p r

and b is the probe current per unit length. The plasma
A!opbihed In Jour. Appl. Phys. , v. 34: 3209-3217, is not perturbed because the probe current to supplied

1 . by Ionization occurring at the sheath boundary. Using
this equation, the following values of the dissociative-

For abstract see item no. 27, Vol. VT. recombination coefficlent a In cm sec were obtained

from pulse discharge afterglow measurements:

argon, 3.6 x 10- 7 for high excitation and 1. 4 x I0-

for moderate excitation; oxygen, 2.0 x 10-6- mercury.

Aerojet-General Corp.. Azusa, Calif. 3.5 x 10"6. For nitrogen y was found to be proportional

to pressure and equal to 1.7 x 10-7 at 1 mm Hg. For
KINETICS OF THREE-BODY ATOUM RECOMBINA7ION, cesium the above equation does rot apply, and the value
by C. B. Kretschmer and H. L. Petersen. June 1962,
22p. incl. illus. tables, refs. (Rept. no. AN-625) n ý 1.7 x 10-7 was obtained from experimental results

(AF 49(638)540) AD 283042 Unclassiflea using conventional probe theory. The frequency of
3-body conversion o1 atomic to mclecular I aos was

Also published in Jour. Chem. Phys., v. 39: 1772-1778, found to be 151 sec- for argon and 37 sec for helium.

tATct 183.-hFOSR-94-0666; AD 435933) (Contractor's abstract)

The following values of the 3-body recombination rate

constant in units of cc
2

-Iiol
2
sec were measured at 300 2

Lor 350' Aerojet-General Corp., Azusa, Calif.

N-N-N 2 -N 2  N 2, 8.0x1014,
AN INVES1IGA71iONOF A CHARGED COLLOID

N 0 - N 33 1015 PIROPULSION SYSTEM, by C. K. Hinrichs. Final
Ntechnical rept. May 1959-July 1962. 49p. incl. illus.

H - 71 - H2 -H H2. 8.9 x 1015. diagrs. refs. (Rept. no. AN-683) (AFOSR-3202)
(AF 49(638)656) Unclassfled

The rate constant for the reaction N - 02 - O was

found to be 5 x 10
7 cc.'mol sec at 350K. A statistical- The electrostatic dispersion of low vapor pressure

mechanical calculation of the 3-body recombination rate liquids .nto highly-charged colloidal particles has been

constant gave values which agreed well with the above studied with a view to the application of this pr-ess In

experimental results and also reproduced the previously a charged colloid propulsion system for space applica-
S c

2 
m

2  tions. The liquids were dispersed from various spray
determined value of < 2.5 x 104 cc tool sec for tips that were raised to a high electric potential. The
0 -0 02 - 02 - 02. The large variation in rate atomization of the liquids intc charged colloidal particles

constant for different gases is due mainly to differences can be explained by the repulsion of charges on the

in aomic masses and statistical weights. Redlssociation liquid surface by the high potential of the spray tip. Two

of molecules in high vibrational levels is important In methods of chargi-ng the liquid have been studied--elec-
reducing the net rate (d recombination. At high tempera- tron bombardment and ionic conduction. In the absence
tures. the theory predicts a rate constant varying as of these charging methods the liquid does not form a

T-
1 . colloidal spray but does undergo a pumping action which

may be explained by the weaker effects of dielectro-
phoresis. Charge-to-mass rati.) distributions for the

27 droplets in the spray have been obtained that have aver-
age charge-to-mass ratios varying from 1 coulomb kg

Aerojet-General Corp , Azusa, Calif. to 40 coulombs kg. The average charge-to-mass ratio
obtained was found to increase with increasing conduc-

THE USE OF LANGMUIR PROBES IX STUDY ION- ttvity or spraying voltage or decreasing mass flow rate.
ELECTRON RECOMBINATION. by C. B. Kretschmc" It is expected that the app!l-ation of these effects can
and H. L. Petersen. July 1962. 36p. Incl. diagrs. increase the charge-to- mass ratio to several hundred
table, refs. (Rept. no. AN-664) (AF 49(638)540) to a thousand coulomb kgt and make the technique of elec-
AD 283041 Unclassified trostatic dispersion of liquids applicable to charged

colloid propulsion systems.
Also published in Jour. Appl. Phys., v. 34: 3209-

3217. Nov. 19063. ,AFOSR-64-0667: AD 435912) 23

Between about 0. 1 and 20 mm Hg, ion concentration is Aerojet-General Corp , Azusa. Calif.
related to the current collected by a negative cylindrical
probe by the equation (in pra'tical units) PATE OF SUBUMATION OF AMLONIUM HAUDES, by

)-1 2 -5 
8  1 

415 8 R. F. Chaiken, D. J. Sibbett and others. Mar. 1962
n 1.78 x 101 -I 2 (V r 1241p. incl. diagrs. tables, refs. (Rept. no. TN-43;

e P P (AFOSR-2350) (AF 49(638)851) AD 407709, AD 609814

Unclassified
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Also published in Jour. Chem. Phys., v. 37 2311-2318. on the fast time scale; the 'Irst condition for the re-
No" fs,- moval of such secularities Is Bogolubov's form of the

Boltzmann equation. Generalized conditions for the

The rates of sublimation of amrnmoniun chloride, bromide, attainment by a gas of such a kinetic stage are given.
iodide, and fluoride have been determined by 2 different The difficulty of generalizing the kinetic equation to allow
techniques over the temperature range of 100-600'C, for 3-body effects Is discussed in the light of new devel-
corresponding to an Increase in sublimation rate of opments. (Contractor's abstract)

104 The 2 methods employed were the isothermal rate
of &eight loss using a quartz spring balance, and the hot-
plate linear pyrolysis method. The low activation energy 32

(aboDt one-third the heat of sublimation) found for am-
monium chloride by earlier investigators has been vert- Aeronautical Research Associates of Princeton, Inc., N. J.

fled and found to extend to the other halides. The fre-
quency factor is also abnormally low for the ammowum ON THE RELAXATION OF .,SES TOWARD aONTINU-"4 UM. FLO)W, by J. E. McCune, T. F. Morse, and G.
halides, by a factor of roughly 104, with the exception of Sandr:. (1962i [211p. tncl, dtagr refs. (APOSR-J1038)
fl.orde, for which the factor is only about 500. These (Spcnsored jointly by Air Force Office of Scientific Re-
results are in fair agreement with the Schultz-Dekker seirch under AF 49(638)1140 and Office of Naval Re-
mc(ihanism for ammonium halide sublimation. (Coui- search) Unclassified
tractor's abstract)

Also published in Rarefied Gas Dynamics; Proc. Third
Itnternat'l. Symposium, Paris (France) (June 1962), New

30 York, Academic Press, Suppl. 2. v. 1:. 115-135, 1963.
(AFOSR-5310,

Aerojet- General Corp.. Azusa, Calif.
A new, method for obtaining kinetic equations from ex-

INVESTIGATIONS OF THE MECHANISMS OF DECOM- pansions of the BBGKY hierarchy has been developed
POSITION. COMBUSTION AND DETONATION OF recently by Frieman and ,andri. This method takes
SOLIDS (Abstract), by R. F. Chaiken, D. J. Slbbett advantage of the multiplicity of time scales appearing
and others. [1961j [2Jp. iAF 49(638)8511 naturally In the hierarchy equations, and uses the free-

Unclassified dom of these new time parameters to eliminate secular
terms and thereby render the expansion uniformly valid

Presented at Third AFOSR Contractors' Meeting on for all times. The technique of introducing multiple
Combustion of Solid Propellants. Utah V., Salt Lake time scales is also applicable to the Boltzmann equation
C:ty. Jan. 30-31, 1961. (AFOSR-936) and Its various moments. For a perturbaton in small

spatial gradients at fixed Mach number it is shown that
Brief progress is reported on the following studies: the second and third approximations to the distribution
, rates of sublimation for NH4 CI, NH4 Br. and N H4 1: function necessarily must approach asymptotically the

12, thermal decomposition of small single crystals of famtlar Chapman-Enskog results if the expansion is to

amnmonium perchlorate; (3) grain burning detonation of remain valid for large times. The moment equations

"exlo.Aives (TNT, Tetryl, and PETN); (4) burning rate asymptotically become the Navier-Stokes and Burnett

sutddes of pressed strands of propellant materials, equations hi the corresnonding approximations. This

and (5, the gas phase decomposition of perchloric acid. pattern follows to all orders. The major new result is
to demonstrate the manner in which the various approxi-
mations to the distribution fnction asymptotically

31 approach the Chapman-Enskog values on the fast time
scale. To study in detail how this asymptotic damping

Aeronautical Research Associates of Princeton, Inc., N. J. of transients occurs, the Bhatnager. Gross, Krook
collision model is Investigated, and explicit forms of

A NEW APPROACH TO NONEQWUBRIUM STATISTICAL the transients in the pressure tensor and heat flow vec-
MECHANICS OF GASES, by J. E. McCune. G. Sandri, tor calculated through first order. (Contractor's
and E. A. Frieman. 119621 [13hp. Incl. refs. (AFOSR- abstract)
3718) (Sponsored jointly by Air Force Office of Scien-
ttfc Research under A" 49(638)1140 and Office of Nav-al
Research) AD 287145 Unclassified 33

Also published in Rarefied Gas Dynamics Proc. Third Aeronautical Research Aosociates of Princeton, Inc., N. J,
Internat'l. Symposium, Parts (France t June 1962),
New York, Academic Press, Suppl. 2. v 1: 102-114, THE FOUNDATIONSOW NO'NEQUILIBMUM STATISTICAL
1963. (AFOSR-5312) MECHANICS, I AN`DrI, by G. Sandri. [1962j [86p. Incl.

dtagrs. tables, refs. (AFOSR-64-0136; (Sponsored
A -e&A technique for the study of multiple-time relaxa- jointly by Air Force Office of Scientific Research under
tion processes is applied to the case of a short-range AF 49(63811224 and AF 49(638)1140, and Office of Naval
(neutral) dilute gas. A vinal expansior of the BBGKY Research) AD 431068 Unclassified
hierarchy is combined with an expansion of the time
derivative in such a way that explicit account is taken Also published in Ann. Phys.. v. 24: 332-418, Oct. 1963.
of both the fast and slow processes occurring. This ex-
p-insion is made definite by the removal of secular terms A novel philosophy of Irreversible dynamics Is
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formulated. This philosophy stiems from the claim that 36
the kinetic equations available (•ltzmann, Landau'
Bogollubov-.Lenard) are essentially exact and cannot be Aerorautical Research Inst. of Sweden, Stockholm.
improved. That is, for kinetic gases (those whose be-
havior Is charac'erized by that of one typical particle) AN EXPERIMENTAL AND THEORETICAL INVESTIGCA-
these equations ct.--tit'te closed, statistically complete TIONOF SECOND-ORDER WING-BODY INTERFER-
knowledge. This thesis is demonstrated by using a tech- ENCE AT HIGH MACH N`UMBEP, by P. G. Wilby.
nique that separates completely the different time compo- Aug. lIa62, 16p. incl. illus. dlagrs. (Technical note
nents exhibited by the evolution of a gas when an appropri- no. 6, rept. no. 911 (AFOSR-4587) (AF 61(052)75)
ate parameter 'characteristic of the regime in which the AD 294411 Unclassified
gas is found) is small. The e~pansion in this parameter
is pushed up to Its breasing point marked by the presence The second-order wing-body interference theory of
of an intrinsic divergence. With this technique we can Landahl and Beane is used in the theoretical calculation
pinch off the series at this point and remain with a closed, of the pressure distributions over the wing of a wing-
finite system of equations. The argument is made com- body combination. PRsults are compared with expert-
pelling by the fact thaP the same divergence occurs for mental values obtained from wind-tunnel tests, at a
all gaseous regimes (short-range, weak-coupling, dilute Mach number of 7.35, on a cone- cylinder non- lifting
weak'coupling and Debye). When statistical information body with a triangular wing of wedge section set at inci-
about a gas is needed beyond that afforded by the knowl- dences of 0 , 3. 6' and 10-. It is shown that inter-
edge of the motion of the average particle, a new asymp- ference effects can be vEry large and can be calculated
totic expansion of the LUouville equation must be used. theoretically with good accuracy. (Contractor's ab-
For this purpose a pair-kinetic expansion of the stract)
Llouvtllu equation is introduced.

37
34

Aeronautical Research Inst. of Sweden, Stockholm.
Aeronautical Research Inst. o1 Sweden, Stockholm.

THE FLOW FIELD ABOUT A HEMISPHERE-
THEORETICAL AND EXPERIMENTAL INVESTIGATION CYIUNDER BODY AT A MACH NUMBER OF 7.3, by
OF SECOND-ORDERSUPEISONIC WING-BODY INTER- P. G. Wilby. Nov. 1962, 14p. incl. illus. diagrs.
FERENCE, by M. [T.] ILandahl, G. Drougge, and B. tables. (Technical note no. 7; rept. no. 92) (AFOSR-
[J. ] Beane. [1960] [9)p. Incl. thus. diagram. (AFOSR- 4588) (AF 61(052)75) AD 298668 Unclassified
3438) (AF 61(052)75) Unclassified

A method is presented for evaluating the flow field
Presented at Nat'l. summer meeting of the Inst. around a blunt-nosed body of revolution, from stagnation
Aeronaut. Set., Phenomena of Transonic and Super- pressure measurements and bow-shock shape. Results
sonic Flow Session, Los Angeles, Calif., June 16-19. obtained by applying this method to a hemisphere-
1959. cylinder body at a Mach number of 7.3 are given and

compared with results given by approximate theory.
Also published in Jour. Aero/Space Set., v., 27: 694- (Contractor's abstract)

•: 702, Sept. 19F-.

For abstract see item no. 39, Vol. IV. 38

[Aeronca Manufacturing Corp. Aerospace Div.,
35 Baltimore, Md. j

Aeronautical Researct Inst. of Sweden, Stockholm. ON EXISTENCE AND ON- UNE COMPUTABILITY OF
MINIMAL-COST TIME-VARYING GAIN FACTORS OR

RESEARCH ON -i' REE DIMENSIONAL FLOW OPEN-L.OOP CONTROL PROGRAMS FOR FINAL-
EFFECTS ON THIN WINGS, by G. Drougge. [Final VALUE AUTOMATIC CONTROL SYSTEMS, by R. W.
rept. J Nov. 20, 1962. 5p. incl. refs. (AFOSR-4586) Bass. [1962][111p. (AFOSR-1559) [AF49(638)1003i
(AF 61(052)75) AD 401177 Unclassified Unclassified

A summary is presented of research on the 3-dimen- Let A(t) and K(t) be continuous matrices defined on
sional effects, at high supersonic speeds on thin wings 0 e It< -, and let 0- r <T be any two times. Let x.
due to the presence of another body, generally one to be any vector in En, and define x(t) on 'r ý t - T by
which the wing Is attached. The problems studied were x = A(t)x K(t) c(t), xri' x , where the 'control rune-
the second order wing-body Interference and entropy 0
gradient effects that are experienced by wings situated, tion" ct) is any measurable function defined on
for examole. in the rotational floA field about a blunt- It T ane ouch that the "cost of control" integral
nosed body. (Contractor's abstract) 'T 2

S-I c' ' C(i') d• if finite. Based on the above

theorem, the fo!Ilowing problems are considered:
(1) that of finding a control law c(t) such that x3), = 0,,
and •,, ltnear fe-eback tcntroi where c(t) GOt)x and

[



Auhse INn Phys. Rv Ns. v. 8. _ L Z:ARC

the •Ain matrix is any measurable function defined on Published In Phys. Rev. Ltrs.. v. 8. 376-379.

t T such that xIT) 0 holds and

I T 2 da is finite. Two physical principles which dominate the electron-
ion three-body recombination process of capture into
excited states are pointed out and discussed. These

39 principles are used as the basis of a simple general
theory for the calculation of the electron temperature

Aeronca .Manufaczring Corp. Aerospace Div., and the net rate three-body recombination. a. This
Baltimore. Md. theory is used to calculate the '-.due of e in hydrogen at

an electron temperature of 1600 'K, the result agrees

ASPECT1S OF GENERAL CONTIDL THEORY, by R.W. very well with that obtained from the computer program

Bass and P. Mendelson. Aug. 1962. 187p,. (AFOSR- of Bates and Kingston. Calculations of , for several

2754) (AF 49(638)1003) AD 289486 Unclassified other cases are in general agreement with experiment.

An elaborate matrix analysis is developed for use as an 42
effecti e technique for performi .g the numerical calcula-
tions necessary for application of advanced control theory Aeronutrontc [Newport Beach, Calif.
to practical engineering. These new techniques hae
been applied successfully to a variety of multi-dimen- ELECTRON-ION RECOMBINATION IN DISCHARGE
sional linear and non-linear c,..trol synthesis problems. AFTER-GLOWS (Abstract), by S. JR. I Byron, R. C.
A number of necessary and sufficient condttions for the Stabler, and P. [1. 1 Bortz. [1962] 11ip. [AF 49f638)-
stability of linear control systen systems -ave been de- 670] Unclassified
-'eloped, using Liapunov's direct method, i, Av have been
used to derive several oynthesis procedures for the Presented at meeting of the Amer. Phys. Soc..
selection of gain vectors ensuring stability. It is shown Washington, D. C., Apr. 23-26, 19C2.
that if a linear system with one undetermined gain vector
satisfies a so-called condition of ' controllability", then Published in Bull. Ame- Phys. Soc., Series It, v. 7:
ior every possible choice of characteristic roots of the 328, Apr. 23, 19(2.
system, there exists precisely one gain vector, which,
if chosen, causes the system to have the chosen roots. The rate-limiting factors in the collistonal recombina-
Further it is shown how this gain vector can be computed tion of electrons and tons in discharge afterglows are
directly by a single matrix inversion. Among other (1) the rate of de-excitation by collisions and radiation
topics discussed are, continuous saturating control of the state for which the total equilibrium de-excitation
syszeni,. discontinuous on-off control systems, general rate has a minimum, and (2) the rate of elastic energy
ncnlinear systems, discontinuous time-optimal control transfer between electrons and ions. The nonequilibrium
of linear plants, and the maaximum principle for synthesis electron temperature and the recombination rate are
of optimal systems, obtained from simultaneous solution of the equations for

the minimum de-excitation rate and the electron energy
balance. The 3-body character of the collisional re-

40 combination and de-excitation process is masked by the
time rate of change of the electron temperature. The

Aeronutronic, Newport tBeach, Calif. net rate of recombination exhibits a 2-body density
2

:ELECTRON-ION RECOMBINAION BY COLLISIONAL dependence (dNe, dt = 0tNe2, where ot is independent of

AND RADIOACTIVE PROCESSES) by S. R. Byron, A. Ney because of the 2-body behavior of the elastic-energy
L Kleder, and W. W. Lawrence. Second Annual rept. transfer rate. Early results of the application of this
Jan 1962, 26p. Incl. thus. diagrs. refs. (AFOSR- theory to recombination in discharge afterglows are
2229; (AF 49(638)670) Unclassified given in the following:

E'q)erimental measu'rements of the time history of the Gas Te(exp)l Ne q (th) *(exp)
1

speed of shock waves generated in the T-tube are pre- 1 1
sented. The results of studies of the physical properties argon 3100 3 x 1012 2 x 10-10 2 x I00
U. highi temperatu-e gases under conditions far from
equlhibrium and studies of the ionization and radiative cesium 2000 5 x 10 4 x 10 3.4 1 10
emission from the quiescent gas prlor to passage of P-eshc .%av .n thI0t2- 10 -1
shock 'ave ,n th, T-ttube are given, mercury 2000 10 3 x 1 2.3 x 10

41
43

Ac rnitrontc, Newpm i Beach, Calif.
Agriculturstl Research Council. Inst. of Animal

ELECTRON-ION RECOMBINATION BY COLLISIONAL Physiolngy [Londoij (Gt. Brit.).
AND RADIA1IVE PROCESSES, by S. L R_ Byron. R. C
Stabler. and P. 1. Bortz. :1962, [41p. incl. diagrs. ieFFECTOF DRUGS ON THE NORADRENALINE
tables, refs. (AF 49(C38;6701 Unclassified CONTENT OF BRAIN AND PERIPHERAL TISSUES
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AND ITS SIGNIFICANCE, by S. Sanan and M. Vogt. 45
[1961] [191p. incl. tables, refs. (AFOSR-3463) (AF 61-
(052)367) Unclassified Agricultural Research Council. Inst. of Animal

Physiology,, London (Gt. Brit. ).
Alsoublished in Brit. Jour. Pharmacol. and Chemo-

"T-fperay v-T8-T -log9-127. Feb. 1962. HYPOGASTRIC NERVE OF THE DOG, by M. Vogt.
'1962] 12p. (AFOSR-J'72) [AF EOAR-62-19]

A study was made of the changes in the noradrenaline AD 407891 Unclassified
content of sympathetic ganglia and brain produced by
a series of drugs. The first section deals with drugs Alsopublished in Nature, v. 197: 804-805, Feb. 23,
which have pharmacological actions on different parts
of the postaynaptic sympathetic neurones. Two of these
drugs, methoserpidine and guanethidine, cause hypo- Longitudinal serial sections were made of the inferior
tension, and the question arose whether this effect can mesenteric ganglia and the hypogastric nerves of dogs
be explained by changes in the noradrenaline content of in an effort to Ascertain where chromaffine tissue, if
the peripheral aympathetic neurones. A second point such was present, might be localized In such nerves.
was to ascertain whether these drugs have any action on Analysis of the tissues revealed large chromaffine
the brain. The actions of the 2 other drugs, the b6dies inside the inferior mesenteric ganglia, but these
nicotine-like compound dirnethylphenylplperazinlum did not extend into the hypogastric nerve. However,
iodide, which stimulates sympathetic ganglia, and small elongated groups of 5-50 chromaffine cells
amphetamine, which stimulates nerve endings, were occurred either within the very core of the nerve or
examined. If this stimulation was accompanied by a loss along its surface underneath the epineurium. These
In noradrenaline from the sympathetic neurone this groups were usually found in the middle part of the
would support the theory that these substances act by nerve, 2 or more cm away from either the lower pole
releasIng noradrenaline. The second part of thl' wora of the mesenteric ganglion or the beginning of the pelvic
is concerned with 2 amine oxidase inhibitors known or plexus. There was no apparent difference in the amount
reputed to raice the noradrenaline content of tissues, of chromaffine tissue in the nerves of young and of
particularly of brain; the object was to test whether there adult dogs. In view of the present interest of pharma-
Is a correlation of such action with effects on behavior. cologists in the hypogastic nerve, the fact should be

kept In mind that this nerve is a complex strurture,
varying in composition from species to species, and

44 not just a bundle of postganglionic fibres.

Agricultural Research Council. Inst. of Animal
Physiology [London] (Gt. Brit.). 46

CHEMICAL AND PHYSIOLOGICAL CHANGES PRO}- Agricultural Research Council. Inst. (A Anmiti
DUCED BY ARTERIAL INFUSION OF DIHYD'9OXY- Physiology, London (Gt. Brit.).
PHENLALANINE INTO ONE CEREBRAL IEJ'SPHERE
OF THE CAT, by R. Dagirmanilar, R. Lavert" and CHEMICAL AND PHYSIOLOGICAL CHANGES PIRO-
others. Jan. 10, 1962 [10]p. incl. tzbles, refs. DUCFD BY ARTERIAL INFUSION OF DIHYDROXY-
(AFOSR-3912) (AF 6I(052)367) AD 289865 PHENYLALANINE INTO ONE CEREBRAL HEMI-

Unclassified SPHERE OF THE CAT, by R. Dagirmanjian, R.
Laverty and others. [1962] [6]p. incl. tables, refs.

Also-published in Jour. Neurochem. v. 10: 177-182, (AFOSR-J843, [AF EOAR-62-19) AD 416500

M--ar. T _J' f-)SR-J843. AD 416500) Unclassified

Dihydroxyphenylalanine (DOPA), 5 - 20 mg, was Also published in Jour. Neurochem., v. 10' 177-182,
infused into one carotid artery of the cats through a Mar. ---.
catheter tied into one lingual arterv. When dilation of
the pupil (anaesthetized cats) or encephalographic For abstract see item no. 44, Vol. VI.
arousal (cerveau isole preparation) had developed on the
side, of the infusion, r'.e brain was removed and cats-
cholamine estimations were carried out in different 47
regions of the 2 cerebral hemispheres. The dopamine
content of the caudlate nucleus was increased on the side Agricultural U., Wageningen (Netherlands).
of the Infusion, often by more than 100%. The dopamine
content of hypothalamus and midbrain- reticular forma- STRONGLY CAROTENOID--DEFICIENT 'HROMATIUtM-
tion of the treated side was increased by a similar pro- STRAIN D CELLS WITH 'NORMAL' BACTERIOCHLORI-
portion. The noradrenaline content of the hypothalamus PHYLL ABSORPTION PEAKS IN THE 800-850 mp
and the midbrain was not raised by the infusion. The REGION, by E. C. Wassink and G. H. M. Kronenberg.
possible relationshtip of chemical and physiological [1962; [2kp. incl. diagrs. (AFOSR-4183) (AF 61(052)-
changes elicited by the Infusion is discussed. (Contrac- 270) AD 632074 Unclassified
tor's abstract)

Als," published in Nature, v. 194: 553-554. May 12.
Tn.
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Cultures of carotenold-deiicient cells of Chromatlum, List of Research Efforts is separated Into 2 major
strain D were prepared by the method devised by groups based on the degree of relevance to the Electric
Goodwin and Osman, using dlphenylAmine (DPA). The Propulsion Program. Group I includes those efforts
bactertochlorophyll absorption max at 850 nw is of the which directly contribute to the electric propulsion work
same ord:'r of magnitude, and in some cases even higher as such. Group 2 comprises the balance of the selected
than that found In normally grown cells of Chromatium, research efforts which contribute somewhat less directly
strain D. The same holds for the pigment-protein to electric propulsion, but which are still positively
complexes, present in extracts of both types, prepared relhted to it. (Contractor's abstract)
by grinding. In ad cases the spectrum shoas the shape
which is usual for Chromatium, strain D, namely, with 50
an 850 mu max about 1. 2-1.5 times as high as the
800 mu max. The spectra of the green cells and their (Air Force Office of Scientific Research. Washington.
extracts tend to show a somewhat decreased 890 nm D. C. I
absorption as compared with normally grown cells.
Observations demonstrate that there is nct necessarily GAS-SURFACE PHENOMENA, by M. Rogers. Apr.
a relation between disappearance of carotenolds and 1962, 139p. incl. illus. dlagrs. table, refs. (AFOSR-
disappearance of the 850 mu bacteriochlorophyll max in 2342) (In cooperation with Johns Hopkins U.,
Chromatium, strain D. Baltimore,. Md.) AD 285845 Unclassified

Presented at meeting on Gas-Surface Phenomena. Air
48 Resparch and Development Command Hq., Baltimore,

Md., Mar. 5, 1956.
Aczr;cultural U.. Wageningen (Netherlands),

This report is based on a transcript of an informal
PHYSICAL AND CHEMICAL STUDIES OF CHL)RO- discussion which brought together scientists from the
PHYLL SYSTEMS, by E. C. Wassink and G. H. M. various disciplines (e. g., fluid dynamics, chemistry,
Kronenberg. -. uly 1,, 1962 [160,p. incl. diagrs. refs. and solid state physics) for an exchange of ideas on new
,AFSR-4904; (AF 61(052)270) AD 414936 concepts in gas-surface phenomena. The main topics

Unclaassfled of discussion were, Historical perspective and orienta-
tion, Viewing the surface. Surface lattice perfection

Study has been made of the absorption spectra of bacterto- and symmetry; Surface layers; Gas state and flow insta-
chlorophyll types in purple sulphur bacteria, as manifest bility: Energy considerations in gas-surface interac-
b% ,often 3; absorption maxima in the near infrared (at tions. The accommodatior. coefficient, Effect of relative
80k. 850, and 890 mq). Evidence for considering these masses and molecular structure on the thermal energy
absorption maxima as due to 3 or more different pigment- accommodation caefficient, Solid-solid adhesion and
prtein complexes is discussed. Preliminary attempts Conclusions and recommendations. it was concluaed
to separate these supposed complexes in their native that advances in understanding gas-surface phenomena
state by dispersing and topagraphtc'•! -nLthcd pruved depend on advances in surface physics and chemistry.
ineffective. Further characterization of the pigment .tince knowledge of the nature of, and details of, a sur-
c~n,plexes in their native state xas made by studying lace is of interest to many diverse fields, a common
certain effects on harvested cells and during growth of forum for the presentation and collection of this knowl-
culltires. The main effects conside,'ed uere light in- edge appears warranted. It is therefore recommended
lensity and light quality, temperature, atmosphere, that a Jeurnal of Surface Physics be created, bo that
cultivation with diphenylamine. depressing carotenoid understanding and perspective obtained in any one area
for•.ation, and a comparison between differential effects concerned with the problem can be rapidly and efficienty
and the extractability of bacteriochlorophyll from the applied in the others.
different complexes by organic solvents with variation in
concentration and duration of exposure. In general the
850 mu peak appeared more sensitive than the 800 mu 51
on-. Preliminary observations suggest that the effect
A r-d light, only absorbed by bacterlocldorophyll, is Air Force Office of Scientific Research, Washington.
about as effective as that also absorbed by carotenoids. D. C.

LONG RANGE RESEARCH IN INFORMATION RE-
49 TRIEVAL. by H. [A. I Wooster. 119621 116jp. incl.

tables. (AFO)SR-4573) AD 428356 Unclassified
Air F-,rce Office of Scientific Research, Washington. D. C.

Also published in Information Retrieval Today. [Proc.
EI.ECTRIC PROPULSION RESEARCH (SURVEY). by o-Ta SyTpiosium, Minnesota U., Minneapolis (Sept. 19-
0 A Berthold and M. W. Slawsky. May 8. 1961 [

3
71

'p. 22. 1962), ed. by W. C. Simonton. Minneapolis,
tc/. tables. (AFOSR-1632) AD 264767 Center for Continuation Study of Minnesota U.. 1963.

Unclassified p. 149-164.

A comprehensive survey and analysis is presented of This piper is based on a National Science Foundation
the research efforts betng conducted by organizations of publication. Current Research and Development in
the Office of Aerospace Research, United States Air Scientific Documentation, no. 10. dated May 19S2,
Force which are considered relevant to the over-all Air which is considered a valuable tool to those running re-
Force program of research in electric propulsion. The search programs in the field of Information retrieval.
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In the 4 yr from Oct. 1958 to Nov. 1952 the publication is directed toward the support of fundamental studies
grew from 76 pages with a total of 55 Items to 383 pages having thr promise of yielding general principles
with a total of 343 items. In the present note the various capable of being applied to Information systems for
chapters are reviewed and analyzed Individually, and specific purposes with poftt to those systems. This
categorized on the basis of the sources sponsoring re- program incorporates both empirical and theoretical
search in the particular field covered by a given chapter. studies ranging f om systems analyses and ad hoc
The discussions cover the following chapter headings: structuring of clissificatlon schedules to inquiries into
(1) Information needs and uses, (2) Information storage the elements of language, human thought and learning
and retrieval, (3) Mechanical translation, (4) Equipment, processes, and logic systems for machine reduction -
(5) Character recognition, (6) Speech analysis and syn- all aimed ultimately toward the better information sys-
thesis, (7) Linguistics and lexicography, and (8) Arti- tern, the better concatenation of men and machines to
ficlal Intelligence, facilitate progress In the advancement and applications

of knowledge.

52
54

Air Force Office of Scientific Research, Washington, D. C.
Air Force Office of Scientific Research. Directorate

LONG- RANGE RESEARCH IN INFORMATION SCIENCES, of Research Analyses, Holloman AFB, Alamagordo,
by H. (A. ) Wooster. [1962] [7p. (AFOSR-5535) N. Mex.

Unclassified
NOTES ON TEST SLED MEASUREMENTS AT THE

Also published in Information Retrieval In Action; Proc. HOLLOMAN TRACK, by G. Hughes and C. D. Leedham.
o--•T---uW.isern Reserve U., Cleveland, Ohio Jan. 1962, 79p. incl. diagrs. tables, refs. (AFOSRi
(Apr. 16-18, 1962), Cleveland, Western Reserve U. DRA-62-1) (AFOSR-2607) AD 276108 Unclassified
Press, 1963, p. 147-153.

The quality of seeing at the Holloman track, oeing
The programs, responsibilities, and problems of the basic to all optical measurement methods to be de-
Air Force Office of Scientific Research in Its role of scribed, has been measured. An analysis of possible
supporting basic research and promoting accessibility of optical systems for yaw, pitch, and roll measurement
information concerning its research are discussed. It ts reported. Based on this analysis, one optical meas-
is suggested that fund-granting agencies should recog- urement method Is proposed for each attitude compo-
nize 2 major responsibilities: (1) to report on the in- nent. The analysis of space time data for test package
ventory of current projects that they are supporting, vibrations is discussed In terms of the spacing of
and (2) to make the results of the research freely avail- velocity measuring points along the track. A method
able. Two major contributions of the Air Force in this is proposed to measure test package velocity rather
area are publication of Basic Research Resumes, which than sled velocity relative to the track. (Contractor's
contains one-paragraph abstracts of all AFOSR and abstract)
Office of Aerospace Research supported projects; and
the Air Force Scientific Research Bibliography, which
gives abstracts of every report, journal article, sympo- 55
slum paper, etc., resulting from research supported by
AFOSR and published during a given pektod. Commen- Air Force Office of Scientific Research. Directorate
surate with its basic research prograw, the Air Force of Research Analyses, Holloman AFB, Alamagordo,
must be concerned with the storage and retrieval of all N. Mex.
forms of Information, as well as the methodology and
techniques necessary for the acquisition, transmission, ON ESTIMATES OF LINEAR FUNCTIONS FOR TIME
evaluation, and interpretation of information. It is sug- SERIES, by J. Abbott, P. Randolph, and J. Rosenblatt.
gested that the groundwork be laid for using the great July 1962, 37p. (AFOSIt'DRA-62-12) (AFOSR-3531)
potential of computers In real time command and control AD 283037 Unclassified
operations, decisIon-making, advanced communication
and Intelligence processing problems. The objective of this analysis is ti establish a pro-

cedure for determining certain linear estimates of time
series data. Since the immediate problem that led to

53 this research was that of estimating velocity from
position and time measuremeztts, this analysis treats

Air Force Office of Scientific Research. Directorate as a special case the problem of estimating veiocity.
of Information Sciences, Washington, D. C. Throughout, the procedures are developed within the

framework of statistical decision theory.
THE AFOSR PIEGRAM IN INFORMATION SYSTEMS
RESEARCH, by R. Swanson. [1962] [10]p. incl. illus.
refs. (AFOSR-4602) Unclassified 56

Also published in Proc. Symposium on Materials Infor- Air Force Office of Scientific Research. Directorate
mation Retieval, Wright-Patterson Air Force Base, of Research Analyses, Holloman AFB, Alamagordo.
Ohio (Nov. 28-29, 1962), p. 116-124. N. Mex.

The AFOSR program in information systems research SIMILITUDE CONSIDERATIONS IN SPACE
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ENVIRDNMENTAL SIMULATION, by T Y. Toong. of the drag-to-weight ratio during descent was ex-
Aug. 1962, 6p. :AFOSRIDRA-62-I6) (AFOSR-3534) pressed in terms of a drag-area factor C. The compt-
AD 293353 Unclassified tations were performed on an analog computer. Graph.l

are presented for velocity, deceleration, dynamic pres-
Simulation of sp.ce environment has been examined on sure, heating rate, total heat, temperatur , and f0r the
the basis of similitude considerations. Examples are limited deceleration case, the drag-area factor, plotted
given to indicate how ,iubgravitational effects can be vs time and/or altitude. The physical equations are
studied in an earth-5ound laboratory. Conjectures are presented and their analog computer mechanization
also made as to possible effects of subgravity on human is discussed. (Contractor's abstract)
locomotion and heart beat. It appears that much under-
standing of the subgravity effects on man can also be
achieved by the use of similitude rules. The similitude 59
considerations presented In this note can also be applied
to the simulation of other more exotic space environ- Air Force Office of Scientific Research. Directorate
mental conditions. (Contractor's abstract) of Research Analyses, Holloman AFB, Alamagordo,

N. Mex.

57 THE ATTACK AND DEFENSE OF TARGETS BY
MISSILES, by W. R. McEwen. July 1962, 39p. incl.

Air Force Office of Sctentt:ic Research. Directorate diagrs. (AFOSR/DRA-62-9) (In cooperation with
of Research Analyses, Ililloman AFB, Alamagordo, Minnesota U., Duluth) AD 282136 Unclassified
N. Mex.

Optimum methods are derived of attacking and defending
STUDY ON STRUCTURAL. FEASIBILITY OF A FLY- targets with missiles under certain assumptions as to
WHEEL ACCELERATOR, by R. F. Askew. May 1962, the number of missiles, antimissiles, and targets.
32p. Incl. diagrs. (AFOSER. DRA-62-5) (In cooperation Both probability and game theory are used in the deriva-
witn Auburn U., Alabama; AD 276568 Unclassified tions, and the results obtained by both methods are

shown to be substantially the same. (Contractor's
To determine the structura.l feasibility of a flywheel abstract)
accelerafor, this study was divided into 3 basic phases.
First, the system was analyzed and configured to deter-
mine that satisfactory operation %as present for all 60
operational conoltions. Second, a stress analysis was
conducted to determine the influence of the centrifugal Air Force Office of Scientific Research. Directorate
forces on the spokes and the -Ims of accelerator. The of Research Analyses, Holloman AFB, Alamagordo,
stress analysis considers the use of materials In the N. Me%.
spokes and in the rim fur the optimization of the weight
distribution in the accelerator. Finally, an energy con- ON THE NONLINEAR YAW MOTION OF A ROCKET
sideration was made for the determination of the power SLED, by G. W. Braun and H. A. Melkus. July 1962,
requirements. The equations derived in the third phase 43p. Inc!. illus. diagrs. table. (AFOSR./DRA-62-13)
combined with the results of the second phase will en- AD 287275 Unclassified
able the designer of a flywheel accelerator to meet all
operational requirements. (Contractor's abstract) Some results are presented of an analog computer

study concerned with the motion of a rocket sled con-
figuration within a prescribed velocity profile. The

58 motion of the sled was sidewise restricted by slippers
running on rails. The dynamic properties of the sled

Air Force Office of Scientific Research. DIrectorate were studied under Idealized conditions; it was assumed
of Research Analyses, Hollom.•n AFB, Alamagordo, that the moving body has only 2 degrees of freedom:
N. Mex. namely, lateral displacement and yaw. The body's

weathercock stability was varied from negative to
STUDY OF SOFT RECOVERY FROM TWO-STAGE positive values as it -,rs assumed that this aerodynamic
VEHICLES. PART II. VERTICAL DESCENT TRAJEC- property Influences the mode of motion. The effects of
"TORIES INCLUDING AERODYNAMIC HEATING. by F. damping and that of play between slipper and rail were
P. Ehni and W. F. Haldeman. May 1962, 141p. incl. studied to obtain indications as to how these parameters
diagrs. (AFOSR DRA-62-7) (In cooperation with Air affect the motion. (Contractor's abstract)
Force Missile Development Center, Holloman AFB,
Alamagordo, N. Mex.) AD 277911 Unclassified

61
Vertical descent trajectories are presented In graphical
form for bodies entering the earth's atmosphere starting Air Force Office of Scientific Research. Directorate
at an altitude of 320,000 ft with entry speeds varying of Research Analyses, Holloman AFB, Alamagordo,
from 35, 000 to 7,500 fps. Two sets of trajectories were N. Mex.
computed: one with fixed drag-area-to-weight ratios
ranging from 10 to .001, and one set, where the drag- A PROPOSED IMPROVEMENT IN OPTiMIZATiON
area-to-weight ratio is varying to achieve reentry with TECHNIQUE FOR N-STAGED ROCKETS, by
deceleratiom limited to 75, 30 and 15 g. The variation
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H. P. Hotz and A. V. Houghtoni, ni. July 1962, 42p. 64
incl. diagra. (AFOSR/DRA-62-14) (In cooperation with
New Mexico U., Albuquerque) AD 287294 Air Furce Office of Scientific Research. Directorate

Unclassified of Research Analyses, Holloinan AFB, Alamagordo,
N, Mex.

In the design of multistaged rockets. ain essential feature
is the optimization of the stages. This report is a rorm- STELLAR SIMULATOR, by W. F. Chambers. Dec.
parlson of the methods of Weisbord iind Schurmann and 1962, 13p. Incl. illus. diagrs. table. (AFOSPRDRA-
the derivation of a new optimization procedure based on 62-22) (In cooperation with Duke U., Durham, N. C.)
the energy rather than upon velocity ;.s in earlier works. AD 292649 Unclassified
The numerical results of this method are compared with
those of the earlier papers and it is shown that higher An analysis is presented which shows the feasibility of
payload energies may be obtained for a given expenditure a system that will reproduce the blackbody radiation
of fuel when the wethod of this report is used. Future spectrum of any star by forming the spectrum of a
refinements and improvements are suggested. (Con- source, choosing the appropriate portions of the fcri-ed
tractor's abstract) spectrum, and recombining the chosen portions into

white light.

62
65

Air Force Office of Scientific Research. Directorate
of Research Analyses, Holloman AFB. Alamagordo, Air Technology Corp.. Cambridge, Mass.
N. Mex.

THE OPTICAL EFFECT OF A DETACHED SHOCK
EFFECT OF PRESSURIZATION ON THE VIBRATION WAVE IN FRONT OF A ROUNDED NOSE WINDOW, by
OF METAL BOXES, by S. H. Crandall. Aug. 1962, R. E. Clapp. May 1962 1471p, incl. diagrs. tables.
lp. incl. diagrs. table. (AFOSRDRA-62-15) (In (AFOSR'DRA-62-8) (AF 29(600)3070) AD 284588
cooperation with Massachusetts Inst. of Tech., Unclassified
Cambridge) AD 284465 Uniclassified

Optical ray-tracng techniques, using air density dis-
An analytical study is made of the vibrations of a sheet tributions provided by NASA, have been used to compute
metal box including the effects of internal pressurization, the optical distortion introduced by a detached shock
These analytical results give partial clarification of ex- wave. A detailed study for the case of a spherical nose
perimental results previously obtained, but certain window at Mach 2 showed that the central portion of the
anomalies still remain. The changes in vibration condl- shock layer was optically equivalent to a thin lens,
tions due to pressurization predicted hy the analytical slightly diverging, located well back of the nose sur-
results are considerably smaller in magnitude than those face. The optical deflection for a ray near the axis
obtained experimentally. (Contractor's abstract) was computed as a function of Mach number for several

nose shapes (sphere, paraboloid, and oblate ellipsoid).
The results showed that over the window aperture the

63 deflection could be kept within a few sec of angle by a
suitable window design. (Contractor's abstract)

Air Force Office of Scientific Research. Directorate
of Research Analyses, Holloman AFB, Alamagordo,
N. Mex. 66

MINIMUM FUEL TRANSITIONS. by J. Thomas. Nov. Alabama U. [Dept. of Physics) University.
1962, 

4
5p. Incl. dlagrs. tables, refs. (AFOSR DRA-

62-21) tIn cooperation with New Mexico State U., SPIN- LATTICE RELAXATION TIMES OF BROMINE
University Park) AD 294359 Unclassified PURE QUADRLPOLE RESONANCES AT LOW TEMPERA-

TURES (Abstract), by R. F. T1psword and W. G.
The problem of finding the optimum method of trans- Moulton. [1962] ilP. 1AF AFOSR-61-43]
ferring from one rocket orbit to another, where the Uncla•'..A.ud
criterion of optimality is that as little fuel as possible be
expanded in the maneuver, is examined. Papers de- Presented at wneeting of the Amer. Phys. Soc.,
vuted to the aspects of this question were reviewed. in Florida State U., Tl`-ýlahassee, Apr. 5-7, 1962.
some cases, several minor calculations in the process
of comparing and contrasting similar papers were car- Published in Bull Amer. Phys. Soc.. Series II, v. 7:.
ried out. Several numerical calculations are suggested 3'•', .iv.3, 1932.
and several questions are asked which, it is hoped, will
be good starting points for future research on this pro- The spin-lattice relaxation times for Br

8 1 
and Br

79 
In

gram. as well as related questions of a more general p-dIbromobenzene and sodium bromate have been meas-
mathematical character. (Contractor's abstract) ured at 4.2cK. The sample was saturated with a large

r. f. power from a regenerative spectrometer and the
growth of the signal amplitude with small power incident
on the sample was observed, It was found possible to
reduce the power well below the saturation level and thus
obtain reproducble data. The signal amplitude increases
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exponentially with time, as would be expected. By a 69

least-squares fitting, T1 = 46 * 2 min for Br79 and American Ii-st. for Research, San Mateo, Calif.

75 ± 3 min for Dr8l In p-dibromobenzene. The data for
NaBrO cannot be fitted by a single exponential, but re- RETEN1iON OF MATERIAL PRESENTED BY

3 AUI'INSTRUCTIONAL PIEGRA..-. WHICH VANISHquire 2 different relaxation times. This phenomenon is A NDLAT VANISH
tentatively ascribed to the fact that impurity relaxation AND WHICH DO NOT VANISH VERBAL CUES, by D.
and quadrupolar relaxation mechanisms may be of the Angele, and AA.(. Lumsdarne. Aug. 1962 1141p. Incl
same order In NaBrO3 at 4.2'K. Preliminary analysis tables, refs. (Research rspt. no. AIR-CI4-8/82-TIQ

s o(AFOSR-3540) (AF 49(638)681) AD 285324

yields relaxation times of 120 and 80 min for Br81 and Unclassified
155 and 85 rutn for Br 7 9 . Relaxation mechanisms, the
temperature dependence, and measurements on individual Subjects' performance on tests of immediate and delayed
Zeeman components are discussed, retention was measured following instruction by 2 ver-

sions of an autoinstructional program: one version
employed vanishing (the successive reduction of stimulus

67 support) and the other did not. Classes cf 4th-, 5th-,
and 6th-grade students served as Ss. No significant

Alfred U. New York State U. Col,. of Ceramics, N. Y. difference between the performance of Ss who had used
the vanishing and the nonvanishing verstous of the pro-

AN ANOMALOUS DISSIPATION FACTOR MAXIMUM gram was found on the immediate test. On the test
IN SAPPHIRE, by N. M. Tallan and D. P. Detwiler. taken 2 weeks after initial training, however, the So
j1962] [7]p. incl. diagrs. refs. [AF 49(638)87] who had used the vanishing version of the program were
AD 416016 Unclassified found to have retained significantly more than Ss who

had used the nonvanishing version. The results are
Published in Jour. Appl. Phys. , v. 34: 1650-1656, interpreted in terms o' the enzcts of ccutext variables
june9f. upon retention. (Contractor's abstract)

The temperature and frequency dependencies of the di-
electric properties of sapphire were determined by 70
guarded measurements within the ranges -160' tW 400°C
and 102 to 104 cps. A broad dissipation factor maxi- American Inst. for Research, San Mateo, Wlif.
mum, exhibiting apparently anomalous behavior, was
observed. Although the frequency at which the maximum RESPONSE GUIDANCE, RESPONSE-TERM
occurred was exponentially temperature-dependent. SIMILARITY, AND TEST TY'PE IN THE LEARNING
activation energy values calculated on the basis of a AND RETENTION OF WORD PAIRS, by D. Anrell and
dipolar relaxation model valied reversibly between .. 2 D. F, Terry. Sept. 1962 (27]p. incl. dlgrs. tables,
and 0.5 ev as a function of vacuum heat treatment at refs. (Research rept. n,. AIR-C14-9. 62-TR)
400'C and of exposure to dry hydrogen, dry oxygen, (AFOSR-3673) (AF 49: .8)681) AD 289296
or moist air. The dissipation factor behavior which Unclassified
would result from 2 alternative mechanisms, Interfacial
polarization and resonance, is discussed briefly on the It was hypthesized that: (1) high cue.ng level would be
basis of the possible existence of variable conductivity more effective than low cueing, (2) the influence of
surface layers and the possible presence of hydrogen cueing would be greater when easily confusable in-
tn the vicinity of dislocations, correct alternatives were present during training than

when less easily confusable alterratives were present.
and (3) training vAth easily confusable alternative re-

68 sponse terms would be more effective than training
with less confisable alternatives when the criterion

[Allied Research Associates, Inc., Boston, Mass. ] behavior required dIscriminating between the correct
response term and the easily corfusable alternatives.

HEAT- BALANCE-INTEGRAL METHOD FOR PULSE- Both immediate and delayed test results bore out the
LIKE HEAT INPUTS, by T. R. Goodman and N. Ullah. first hypothesis. The second hypothesit was confirmed
Feb. 1962, 33p. incl diagre. (AFOSR-2261) (AF 49- by comparisons made on the results of the test coming
(638)839) AD 273118 Unclassified at the end of the acquisition session. The third hypothe-

sis was confirmed for the high and medium cueing levels
The method of the heat-balance integral is extended to but not for the low cuelng level. It was also found that
handle heat condition problems with arbitrary pulse type Ss who took recall tests during training performedheat inputs. A general solution is given using quadratic better on the delayed retention tests than Sn who took

and cubic temperature profiles. The results foi tri- recognition tests during training. It was concluded that
angular and parabolic heat pulses are shown graphically prompting is more effective than anticipating in discrim-
and compared with the exact ones. The temperature- ination training, and that when high probability incorrect
dependent heat flux problem is also briefly discussed. alternatives are presented, eliciting only the correct
(Contractor's abstract) response is efficient training when the cter4 be-

havior involves discriminating among the hign proba-
bility alternatives. (Contractor's abtract, in part)
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71 uerrptor is a work or arn author's name. The reference
number conttInvs the year, mionth, and Item ,'umber.

American Inst. ter Research, Sap. Mateo, Calif. Bibliographical entry contair.i; the author(sj name and
the 'il title of the publicattor. Since WATfl.X, unlike

RESEARCH ON CUEING FACTIORS RELATED TO most machine-made indexes, to L.n annual publication,
PROGRAMMED INSTRUCTION. by D. Angell and A. A. It is -nost suitable to r'etrospectiv- sef ~ch, whereas
Lumsdaine. [Final r.'pt 1 Sept. 1962. 17p- inc. refs. the monthly inde,;es are more iult.%WP for currei.t
(Research. rept no. AIR.Cl4-9-62-TR2) (AFOSR-3704) awar~ness informetion.
(A F 49(638)CB I Unclassifto!d

The experimental work of a project which inveztigaico 74
a number of aspects of cueing theory and practice re-
lated to automated instruction is recapitulated. The~ American Vacuum Soc..* Inc.. Boston, Mass.
main portion of the summary is organivyed into 4 sec-
tions: Survey of cueing methods, Intertrial variations 19611 TRANSACTIONS OF THE EIGHTH NATIONAL
in cueing, IntratrIal varist'onq in cceing, and Response VACUUM SYMPOSIUM COMBINED WITH THE SECOND
guidance and cueing byfeedback. The report contalils INTERNATIONAL CONGRE~SS ON VACUUM SC:ENCE

alist of the reportE, papers, and other direct products AND TECHNOLOGY, VOLUMflS 1 AND 2,Washington,
of the research, giving complete bibliographic ;'eixrences D, C , Oct. IE-i9, 1961. ed. by L. E. Preuss. Newand publication sources. 'Contractor's abstraet) Ycel-, Pergamo'i Press. 1992, 2v. incl. illus. diagra.

tables. re~s. t-loonsored jointly bI' Air Force Office, of
Scientifie Researct, under [?#IPR 62-31. Army Re-

72 search OffIce, and Office of Naval Research)
Unclassified

American Mathematical Soc., Providence, R. 1.
Ap~roximattely 1800 scientists registered for the

MATH EMATICS ADVIVjORY AND EVALUA710N sosslons o! thr combined vacuum symposium ard Inter-
SE WICES. Jan. 19CO-Dec. 1962. (AF 49(638)204) n~ational congress . Adding to sixis number a large

Unclassified group who registered separately for a technical exhibit,

there w'as a total a'lendance of well over 2,000 tech-
This contract -roviies for an evalu.rtion service tW the nilcatl workers, representing approximately 20 nations.Mathiematics and Applied Mathematics Divisions of the Two hundred and one iechnical papers appear In theseMafthmatical Sciences Directorate. Upon request, transactions, Among the topics covered In the 219distingatshed mathematicians review and eiralrate Pro- sessions are: limitations in t1:e attainment of ultra-
matsemavit-cal and frmtheimorancreearfhcontempwr houghe vacudm for.ee druing, cdorptont vacuumimetal

matemtic! de ad te mpotac rovidonesmforar sourcy, sacdfee siudiory youing, adsepio .vacuummgal-
,nAORMathematics Advisory Committee which flow, gauges, thin films, mass spectrometers, diffusion

wei~ts hegeerl iretin f atemtialresearrh, pumps, and getter-iton pumps.
In particular of research supported by 'he Mathematics
and Applied liatthemad,:s Divisions of the Mathematica.
Sciences Directorate. Present membership consists of 75
Prof. M. Ii. Stone. Chairman, anid Profs. S. Bochn~r,
S. Boidsteir. MI. Mo, se, J. L. Walsn and R. L. Wilder. Analytic Services. Inc., Bailey's Crossroads. VIa.

US~ LLNSSOF SOLAR OUTBURST PREDICTION.
73 by B, W. Shore. 11962J E1p Inc!. dlagrs. tables.

(AF 49(636)491) Unclassified
Arnei-%can Soc. of Mechanical Engineers. New York.

Published In ARS Jour., v. 32: 1737-1739, Nov. 1962.
APPLIED MECHANICS RtITIEWS: WADEX WORD AIND- -

AUTIUi INDEN. V'CLU~iE 1", 11.62, by E. A. Because outbursts of charged particles from the sunl
Ripperger, H . oeian oer.1963, 57 6p. constitute a major hazard for space flight, prediction
(AFOSR-35511; :Fporsore, in(ly b) Air Force Office of these events would be useful. An Indiceatlon of the
of Scientific Reepsrch A AFOS R-u3-33] and degree of usefulness may be gained by contrwating the
Office of Nav-.) .ý,earfh' 'Unclassified sae"* flights possible under accurate predtction of

each event with those possible under no prediction
WADEX, a coan',ýer-maf- '-:ii-v. Is an experimental ability. Thts note presents such a contrast, based 3n
information retrieý.; ioro' A o! ApplieQ Mechanics Re- observed solar activity from 1954 through 1961.
yiews. It is a & f~w fon of the previous Key Word (Contractor's abbiract)
Out of Context 1KV_ iidexes, ani has been given the
name WADEX where the letters -'..nd for Word L.
Authors inDEX. This index incorpara-ýes many excellent
features of previously published machine- made indexes
and wherever it differs from others, the alterations
have been made 'e'th specific objectives In mind. Each
entry is composed of 3 parts: (11 descriptor, (2 refer-
ence numbers, and ý3' btviliographl cal entry. The de-

16 <



AIR FORCE SCI ENTI FIC RESEARCH

76 Alsoypublished in Jour. AppI. Phys., v. ' 4:ý 2083-

Arizna St~'U. [Lept. of Mathematics] Tempe.
At 460'C the passage of direct currert 'through ceramic

AItIA 7ALLY 130tNDED J- FRACTIONS, by L. G. Riggs pellets of cerium dioxide containing one weight percent
an~dW T' Scott. 11961],'111p. (AFOSR-64-0205) calcium oxtde caused disftnct volume dlecoloratlons to
(AF AF-OSR-62-310) AD 432567 Unclassified appcar. The current at constant applied bias increased

gradlually from Its int~al value during the formation of
Alssoypublished In Trans. Amer Matl-. Soc., v. 109- the discolored regions, finally reaching a new, stable,

4~-5o. ~higher level if sufficient time elapsed. In the latter
2 2 case, both anode and cathode surfaces were discolored

1fa!n a- a2 - .. and the discoloration extended completely through the
For J-r'in - - - .. that are bidy of a pellet. When Insufficient time was allowed

Z-l- X-b2 - z~b3 - for the current to reach a new, staM.l level, only the
cathode surface %-as discolored and the discoloration

bo~nded. Wadl .1developed a converfence theory. In extended only part way through the material. The dis-
tkis paper analogues of Wall's results have been ob- colorations could always be removed by heating the
tained for a wider class of J-fra:ftions, namely, partially pellets for 1 hr In ai-r at 600'C and the ent ire process
boundtd J-fracttons, whose coefficients are not neces- could be iep-eated many times. These effects are inter-
sarily bounded. (Math. Rev, abstract) preted to indicate that a significant fraction of the

current in this material at this temperature io carried
by oxygen ions wht ch move the anode where they are

77 plated-out leaving reduced, discolored materiat.

Arizona State V. jl~epi. of Physics! Tempe.(Cnrco'abtc)

ELECTRICAL PIPETES OF OXIDES OF9OME 79
LANYHAVIDE RARE EARTH ELEMENTS, by C. 3.
Kevzne. Flnal rept. Feb- 28, 1962, 35p. Inc. illus. Arizona State U. I Dept. of Phys-cs] Tempe.
diagrs. refs. (AFOSR-2230) (AF 49(638)789)
AD 274510 Unclassified ELECTROLYTIC CONDUCTION IN SOLID CERIU)A

OXIDE (Abstract), by C. J1. Kevzrne, E. L. Holverson,
Ele:trical conduction was studied In ceramiz- CeO2 and and R. D. Watson. ['1962i illJp. AF 49(638)789]
Pr203 from room temperatur,- to near 600'C. Meas- Unclassified

urcments were primarily 2-contact direct rurrent typePrsneatm tigothAe.Py.Sc,
although some 2-contact ac measurements were made Waeshingten a., Seatin fthe, Aug r. 27-, 1962.,
on CeO .. Some electrical conductivity effects of de-WahntnUStleAu.2-,19.
parture% from stoichiometry were studied In Pr 2O3 and Published in Bull. Amer. Phys. Soc., Series II, v. 7:

Cures between 400' and 603 0C, the current which flowsI ezween PC electrodes through CeO2 at constant applied Results of electrical measurements carried out betweea
pitnilshowed a decreasing transient. Above 6C0VC, room temperature and 600 C are tentatively Interpreted

the low-bias transients became increasing transients to indicate significant Ionic conduction in solid sintered
and at tnet'mediate biases the tran-sients disappeared. cerium dioxide. The direct current flowing through
The ac resistance and capacitance of CeO 2 ceramic sample pellets between platinum-foil electrodes was
pellet waith PC electrodes were strongly frequency de- studied as a function of constant applied voltage, tem-
p.ende'nt. The ac sa-eresistance decreased with fre- perature and time. Material studied was pure 1,99. q9
quency as did 01 -apacitance. Atllow frequency the ~ )or doped with small amounts of calcium oxidde. The
capacitance became very large and if this capacitance pure-oxide samples showed pronounced decreasIng
w.ere considered to be a bulk material effect it would transitents following application of the voltage. The
correspond to a very larg- dielectric coefficient at magnitude o! this effe--t decreased as the temperature
frequencies nmar 100'C. Sir~tered ceramic pellets of increased to &)VC, and at 730'C it had virtually
Ceo 2 containing 1 i Cat) appeared to exhibit ionic con- disappeared. The addition of calcium oxide results in

duction and electrolysis under the action of an applied great enhancement of conduction. Also, the passage of
dc' potential. (Contractor's abstract) 10-5 to 10-3 C charge at 450'C tnroush the calcium-

doped samples Is accompanied by a decrease of samplet
resistance and the appearance of discolored regions
between the electrodes, The discolored region first
appears at the c'sthode and grows through the sample to

Arizna SateU. Dpt. f Pysic, Tepe.the anode. These general effects are ta~ken to b*
~rt oneStat U.Dep. ofPhyicsTecpe.evidence of polarization due to oxygen-ion migration

ELECTRO)LYTIC CONDUCTION IN CALCIUM-DOPED with blockting at the anode and of reduction due to
SOLID CEMUII OXIE, by C. J. Kevane, E. L. plating-out of oxygen.
liolverson, and R. D. Watson. [ 1962] [S1p. incl illus.
diagrs. rels, (AFOSR-J1099) [FAF 49(638)7891
AD 422261 Unclassified
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80 parameters. The results presented point toward a
strategy !or the development of z comp:ehensive theory

Arizona U., Tucson, of communication for understanding. (Contractor's
abstract)

DEFINING THE QUERY SPECTRUM-THE BASIS
FOR DEVELOPING AND EVALUATING INFORMATION-
RETRIE'AL METHODS, by J. W. Perry. [1962] [8Jp. 82
Incl. diagre. (AFOSR-64-0563) •AF AFOSR-61-79)
AD 434293 Unclassified Arizona U. Dept- of Physics. Tucson.

Also published in I. E. E.E. Trans. on Eng. Writing TECHNIQUES FOR QUENCHING POINT DEFECTS IN
ai,. . c4-v.'SWS-6: 20-27, Feb. 1963. METAL WIRES. by R. M. Emrick. [1962] [22jp Incl.

diagrs. tables. (AFOSR-2581) (AF 49(638)790)
In designing a retrieval system for technical informa- AD 289122 Unclassified
tlon, consideration of what practical benefits will re-
sult must be weighed against the costs of its operation. The study of point lattice imperfections is greatly en-
Thus, definitions of what queries to the system and what hanced if the formation and motion of the defects can be
responses to them will be most useful in a given re- obseried separately. The quench technique allows the
search, Industrial, or management situation are of great study of point defect fo.-mation and motion under a wide
importance. In such analysts, there are important fac- variety of physical environments, limited mainly by the
tors (such as the actual relation between technological ingenuity of the experimenter. The purpose of this
progress and recorded information) that can be defined paper is to outline some of the techniques which have
qualitatively, but that defy precise study and quantitative been developed through the years. The techniques, for
measurement Corresponding factors in Patent Office the most part hate not been developed by the author.
operations offer the possibility of operatiot.al study.
sinee queries that the Patent exminer must answer have
a similarity to the queries of importance in planning 83
and conducting industrial research and development.
(Contractor's abstract) Arizona U. [Dept. 3f Physics] Tucson.

SOLID STATE REACTIONS UNDER HIGH PRESSURE.
81 by C. T. Tomizuka. [1962] [4jp. incl. illus. refs.

[AF 49f638)790] Unclassilied
Arizona U., Tucson.

Published in Kagaku (Science). v. 32- 539-542, 1962.
COMMUNICATION SYSTEMS. DESIGN AND THEORY,
by J. W. Perry. [19621 [34]p. incl. diagrs. refs. Work on solid state reactions under high pressure is
(AFOSR-64-0564) (AF AFOSR-61-79) AD 434413 reviewed. A list of 12 references to included.

Unclassified

Also ublished in Proc. Filth Annual Inst. in Technical 84
iMiiindistrtAl Communications, Colorado State U.,
Fort Collins (July 1962), p. 110-114. Arizona U Dept. of Physics, Tucson.

The scientific and technological advances of recent EFFECT OF HYDROSTATIC PRESSURE ON THE
decades have been paralleled by continuing increases RATE OF ATOMIC MOVEMENT IN NOBLE METALS,
in the amount and complexity of stlentiflc and technical by C. T. Tomizuka. [1962] [21p. (AFOSR-J565) fSpon-
information. Its effective use is critically important to sored jointly by Air Force Office of Scientific Research
the national welfare, especially to maintaining and ex- under AF AFOSR-C3-105 and Atomic Energy Commis-
panding industrial and agricultural productivity, to de- sion) AD 412680 Unclassified
veloping means for exploring outer space, and to attain-
tig adjustments of iuternational tensions. At the end of Presented at Internat'l. Conf. on Crystal Lattice
World War II, it was apparen;, at least to the more Defects, Kyoto (Japan), Sept. 7-12, 1962.
farsighted, that a severe bottleneck sItuafton had de-
veloped in mcthods for identifying peatinent documents Also published in Jour. Phys ,oc. Japan, v. 18,
in large files and l~braries. Efforts to break this bottle- Suppl. n: 226-229, Mar. 1963
neck during the past 15 yr have made use of various
automatic and semi-automatic devices. Parameters are The measurement Lf self-diffusion rates in single
defined in order to specify simularities and differences crystals of silver at high pressures up to 8KB was
among various document selection methods. These re- carried out in a pressurized argon system. The activa-
sults, expressed in flowchart form, provide a pie- tion volume thus obtained was 90% of the atomic volume.
Ilmimtry mathematical model whose detailed development This value represents the sum of the volume of a vacancy
ti outside the scope of thts paper. The immediate pur- at rest and the volume expansion introduced by the
pose of this mathematical model is to guide the design of migration of a vacancy into a saddle point configuration.
documentation selection systems as well as their admin- This latter quantity was estimated by Emrick in gold by
tration and management. T7 serve this purpose, both measuring the pressure effect an the annealing rate of
requirements to be met as well as circumstances of the quenched-in vacancies in gold. The value of 15%

operation mWt, be analyzed in terms of well-defined of the atomic volume was obtain -d by tins method. If
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it can be assumed that a stin'."Ar value holds for silver, the relative contributions to total Ag' of the reactions
then the static volume of a vacancy in silver is 75 of depending on conditions. The equilibrium constant for
the atomnic volume. It is necessary to perform the •a) ts 8.3 x 10.7 on the mol fraction scale.
quenching experiment under pressure in o,'der to obtain
the static vacancy volume directly. This can be accom-
plished if a sufficiently large quenching rate can be 87
achieved at high pressure. Preliminary experiments

indic-ite that the quenching rate of 104 deg, sec is possible Arkaasas U. Dept. of Physics, Fayetteville.

at the pressure range of 2.5KB to 9KB. In order to A SPECTIDSCOPIC INVFS1IGAIION OF NUCLEAR
increase the quenching rate and remove some difficulties PROPERTIES, by R. H. Hughes. Final rept. June 30,
asjoctated with a dc heating, a pulse heating method is 1962 II0]p. incl. dtagr. (AFOSR-4044) (AF 49(638)547)
being tested. Unclassified

85 reesearch is reported on isotope shift in the spectra
of molybdenum, ruthenium, palladium, and tellerlum.

Arizona U. Dept. of Physics, Tucson. An atomic beam light source was constructed and used

ANOMALOUS DIFFUSION RATE FOR SMALL PENE- to study the fine structure separation in th" 2 2S - 3 2P

TRATION DISTANCE IN COPPER, by D. L. Styris and line of lithium (4 3233A). A pressure scan Fabry-Perot
C T. Tomizul. 119621 flip. Incl. diagr. (AFOSR- interferometer was constructed and used in conjunction
C567) Tomuae 16 jointly by dir agorce.Officeof AS with a photon counter. Three reprlnts of published
J5671 (Sponsored jointly by Air Force Office of Scien- work resulting from •the research are appended. (See

tific Research under AF AFOSR-63-105 and Atomic -

Energy Commissior) AD 407389 Unclassified item nos. 64. 65 in Vol. TV, ard no. 59, VoL V.)

Also published in Jour. Appl. Phys. , v. 34: 1001-1002, 88

It is now possible to determine the tracer diffusion Arksrnsas U Dept. of Physi"s Fayetteville.

coefficient for penetration distances less than one P
micron by employing a chemical sectionitng technique B OLECZATION OF OPT ONICAL RALIAbyON INDUCED

ahtch will be explained in more detail in a future public. BY ELECTRON IMPACTvON HErIUM2 by. ItH. Hughrs,lion Duingthecoa'soof esqg te lwerItm ofR. B. Kay, and L. D. Weaver. [1962] 18]p. incl. diagrs.
tion. During the course of testing the lower limit of ~ e es AORJ9)(FFS-219
diffusion coefficients which can be measured by this table, refs. (AFOSR-297) (AFAFOSR-62-159)

technique. an anomalously small diffusion coefficient AD 408041 Unclassified

was measured for the diffusion of radioactive Zn65 in a Also published in Phys. Rev., v. 129: 1630-1637,
single crystal of Cc..

86 An investigation of the polarij.atlon of the atomic line
radiation induced by electron impact on helium has been

jArkansas U. Dept. of Chemistry, Fayetteville] undertaken. Experimental data have been obtained on
the polarization of several lines as a function of both

OIUDATION OF METALS IN MOLTEN SALTS. SILVER electron energy and pressure. Secomkary excitation
IN SOrIUM CHLO.IDE, by K. H. Stern. :1962] 171p processes, sich as collision of the second kind and
incl. diagrs. table, refs. (AFOSR-3794) (AF 49(638)- radiative transfer (cascade), are found to play an impor-

6531 Unclassified tant role in the polarization. Expressions are derived
for the analysis o! the prebsure effects on the poiariza-

Presented at 137tn Nat'l. meeting 31 the Amer. Chem. tion. Gas-kinetic collision cross sections involving

Soc.. Cleveland, Ohio, Apr. 1960. atoms in excited states have been determined by ob-
serving the depolarization as the gas pressure increases.

Also published In jour. Phys. Chem.. v. 66: 1311-

89

The rate of oxidation of silver In sodium chloride near
900 has been determined under a variety of conditions, Athens U. [Dept. of Physics] (Greece).

W.'hen the rate of 0. transport to the Ag-NaCl interface INVESTIGATION OF HEAT VIBRM¶'POI• IN SOLlDS
is low, the reaction is zero order: when it is high, the BY USING X- RAYS, by A. Theodoesiou. Annual rept.

rate varies as vvFi, indicating a rate controlled by no. 4, Feb. 1, 1960-Jan- 31, 1961 [13]p. Incl. diagra.

the diffusion of products away from the reaction site. tables. (APOSR-840) (AF 61(514):248) AD 622820

Under all conditions the Ag' OW ratio is greater than Unclassified

can bt accounted for by the fcrmatio. nf Ag20. The re- A suitable furnace was constructed enabling the
sults can be accounted for by hypothesizing 2 simultane- annealing of samples in an inert gas stream V to 700"C.

ous reactions. (a) 2Ag - 1 202 - 2Ag .÷ O%, A suitable vacwu-, chamber was constructed to extend
0 the measurements on the Philips gonicmeter at low

!b) Ag . Na. - Ag÷ * Na0. which produce ionic silver, temperature. M masurements wer* carried out on silver
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and gold at low temperature, on lead at high temperature 92
and on platinuum at high and low temperature. E;:peri-
ments were also made on thallium but without success. Atlantic Research Corp Alexandria. Va.
Results are presented in tabular and graphic form.

SOLID PROPELLANT COMBUSTION MECHANISM
(Abstract). by R. Friedman and J B. Levy. [1961]

90 [lp. [AF 49(638)813] Unclasstited

Atlantic Research Corp., Alexandria, Va. Presented at Third AFOSR Contractors' meetinh: on
Comb..stion of Solid Propellants, Utah U., Salt Lake

UNE SHAPES IN THE SPECTRA EMITTED BY A City, Jan. 30-31, 1961. (AFOSR-98Q)
HIGH-DENSITY CESIUM PLASMA (Abstract), by L. W.
Fagg. [1962] [l]p. [AF 49(638).51] Unclassified Mechanism studies of pure ammonium perchlorate (AP)

deflagr-,tion are reported. In view of the strong effect
Presented at meeting of the Amer. Phys. Soc., of pressure on AP flame propagation, gaseous kinetics
Washington, D. C., Apr. 23-26. 1962. is believed to play an important role. Perehlc ric ,cid

vapor is probably a critical species, so its reactivity

Published in Bull. Amer. Phys. Sot., Series 11, v. 7: Is being studied. Nonflow experiments have teen
••i-,,Apr. 23, 1962. conducted in glass and quartz vessels at 200-350WC,

decomposition beirg followed by variation of optical
The spectra emitted from the high-density cesium absorption with time. At least the first half of the

plasmas((- 1016 cma. ccl created by thermal excitation decomposition follows first-order kinetics with half-

in the burning of en 4 :AI and by thernmixtures at lives ranging from minutes to hours. The reaction is
accelerated by light, inhibited by water vapor (a pro-

atmospheric pressure have been studied with a spec- duct), unaffected by inert gas addition or initial pres-
trograph of 5A mm dispersion. The cesium transitions sure of reactant over the range studies, and markedly
ns1 2 - 6Pl 2' 6P3 2 a"d npI "2' rP3 2 - 6s, 2 exhibit accelerated by the Pyrex container surface in the

very asymmetric line shapes; whereas, the 200-250C temperature range (but not above 300 ) unless
nd - 6p 6p transitions are relativelv the surface is specially prepared before each test. In

smr Comao of t e s another series of experiments, th( effect of sample
symmetric. Comparison of the experimental shapes diameter on lower pressure limit of deflagration has
with those predicted by the theories of Griem et al and been studied. Increasing diameter from 4 mm to 25 InTO
of Ecker are made along with a disctssion of the dis- reduces the lower limit only slightly, from 330 psi to
crep',.ncies. Values of the electron density and tempera- 290 psi. This suggests a radiative rather than a con-
ture resulting from the spectrographic observatIons ductive or convective neat loss mechanism. Another
also are presented, technique being explored involves combustion stddies of

pressed AP in which a tiny hole ias been drilled and
filled with organic polymer, the Siole axis being inittall)

91 normal to the flame front. By interrupting the burning,
the a.w-le at the AP-polymer interface can be observed.

Atlantic Research Corp., Alexandria, Va. Under certain conditions a conical AP surface is pro-
duced with the polymer at the vertex, the sine of the

STUDY OF ELECTRON GENERATION BY SOLID cone ha.f-angle corresponding to the ratio of flame

PROPELLANT TECHNIQUE, by R. Friedman, L. W. propagat'on rates without and with the p •iymer-filled
Fagg and others. Sept. 21. 1962. 22p. incl. illus. hole pres-ont. Effects of incident radiation, pressure.
diagrs. tables, refs. (Sponsored tointly by Air Force and hole s.ze on this interaction are being investigated

Cambridge Research Lab.; and Air Force Offfice of
Scientific Research under _F 49(638)651) AD 605175

Unclassified 93

Presented at ARS Conf. on Ions in Flames and Rocket Avco Corp. Avcc-Everett Researct Lab., Everett. Mass.
Exhausts, Palm Springs, Calif., Oct. 10-12, 1962.

HIGH-SPEED INFRARED BOWLMETER, by M. Camac
Also published in Prog. in Astronaut. and Aeronaut., and R. IM. j Feinberg. Mar. 1962 :7 3 ý

p. inc. tilus.
"v. 12: ,-'1963. diagrs, tables. refs. (Research rept. no. 120'

(AFOER-1564) (Spinsored jointly by Air Force
Electron generators functioning by combustion of a Cambridge Research Lab.: and Air Force Office of
cesium nitrate-aluminum pressed charge have been Scientific Research ,nder AF 49(638)CI) AD 275131
developed and test-fired in an altitude chamber. Ther- Unclassified
modynamlc analysis of the sombustion and nozzle-

expansion process shows that about 1020 power electrons AlsoepublishedInp Rev Scient. Instr., .. 33 9b4-972,

are discharged per gram of -harge, the gaseous product Sept. 1962.

containing about 2 mol-% electrons. Spectroscopic
measurements of the exhaust plume at 40 mm Hg abs A new type of heat transfer gauge that operates in the
confirm electron concentrations of this magnitude via presence of highly ionized plasmas and in strong elec-

Stark-broadening of cesium emission lines. Details of tric and magnetic fields ha, been developed. The

generator operation are given, and alternate chemical principle of its operation is to use a thin opaque surface

systems for electron generation are discussed, as the heat transfer element. Aerodynamic and
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radiative heating is applied to I side of this layer, while Nea York, Gordon and Breach Science Publishers,
measrements are made of the change of the Infrared v. 1: 153-1 :6, 1963.
emission from the other side. This system is essentially
a boiometer. Components are described of the heat Electrostatic plasma accelerators which avoid the
trinsfer system and the methods are gien for calibrating space charge limitations of conventional ton rockets
the gauge for heating pudses of long and short duration are described. Additional advantages for these devices
The response of the system to a v'ariety of heat pulses include moderate requirements on magnetic field
,;as calculated. Measurements are presented of the strength, and on power level. Both class!cal and
aerodynamic heat transfer from shock heated air, and anomalous (Bohm type) electron diffusion models are
the response time of the gauge to short heat pulses is considered. Experiments are described which sub-
evaluated. This infrared heat transfer system worked stantlate the existence of the described mechanism for
successfully in the presence of strong electromagnetic momentum transfer to neutral plasmas, The experi-
fields, side wall heat transfer measurements were made ments are in approximate agreement with the anomalous
on the Magnetic Annular Shock T'ube where the tempera- (Bohm type) diffusion model and are in clear disagree-
ture of the hydrogen plasma was in excess of 100,000 -K. ment with the classical diffusion model. The engineer-
Contractor's abstract ing significance of this result and possible approaches

for dealing with It are considered.

94
96

Aco Corp. A-co-Everett Research Lab., Everett. Mass.
'Avco Corp., Ai co- Everett Research Lab., Everett, Mass.

CURR_.NT DISTRIBUTION AND FLOW MODEL FOR
LARGE RADIUS- RATIO MAST, by J. C. Keck, F. [J. PLASMA FLOW IN A MAGNETIC ANNULAR ARC
Fishman. and R:. [E. I Petsctek. Jan. 19C2, 12p. incl. .NOZZLE, by R M. Patrick and W. E. Powers. ;19621
"!Nus. diagrs. (Research rept. no. 117) 'AFOSR-2194) 221p. incl. illuf. diagrs. table. (AFOSR-39011
'AF 49(6381659, AD 27A094 Unclassified (AF 49(638)659) AD 290082 Unclassified

The non-uniform flow in a mnagnetic annular shock tube Also.published in Proc. Third Symposium on Advanced
MAST, with an annular spacing larger than the radius -lVopulslon Concepts. Ctnclnatt;, Ohio 'Oct. 2-4, 1962),

,,f the Inner cylinder is described. Experiments were New York, Gordon and Breach Science Poglishers,
?3nducted in a MAST kith tnrer and outer radii of I and v. 1- 115-136, 1963.
3 in. The speed of the disturbance produced In the tube
.,as found to depend upon the polarity of the discharge. A report is made of an experimental Investigation of
The distribution of current in the tube was determined plasma flow in a magnetic annular arc, emphasizing
.,th probe coils, it too. depended on polarity. With the the flow in the expansion region, in order to study the
.nner electrode positive the current was largely con- characteristics of plasma accelerators. The nozzle
"f:ned to a thin sheet that was s:rong!y canted with re- configurations used are described. t, is shown that a
_,pect to the walls, the inner edge leading. A thicker stable arc can be made in a coaxial configuration with
,urrent sheet that was nearly normal to the tube walls an axial field which produces a steady, azimuthally
•s observed in the ir.verse polarity condition. A uniform plasma, and that plasma flow properties arc
:model is proposed to explain the operation with positive different in a wide angle nozzle, where the plasma swirl
center electrode. The shape of the forward part of the does not dominate the flow. The device used can pro-
"..rrent sheet is calculated by valanctng the magnetic duce an average exhaust velocity corresponding to a
:)ressure behind the sheet with the gas pressure in specific impulse of nearly 600 sec, with an overall
front; the Newtonian approximation is used for the gas thrust efficiency of 251.
pressure. The resulting shape. which is approximately
rarabolic. agrees roughly with experiment It is pro-
p'osed that the dependence of the flow on polarity is 97
assoc:ated with electro- emission problems, and that

n positive operation I x ois carry a substantial part Avco Corp. Avco-Everett Research Lab., Everett. Mass.
! the current. (Contractor's abstract)

CURRENT DLSTRIBUTION IN A MAGNE ITC ANNULAR
SHOCK TUBE, by J. C. Keck. (1962J '31p. Incl. Illus.

r5 diagrs. (AFOSR-65-05'66 (AF 49(538)6391
AD 614212 Unclassified

Avco Corp Axco-Everett Research Lab._ Eierett. Mass.
Also ublished in Phys. Fluids, v. 5_ 630-632,

ELECTROSTATIC ACCELERATION OF NEUTRAL Mayg1962
PLASMAS--MOMEN ThM TRANSFER THROUGH MAG-
NETIC FIELDS. by G S Janes. J Dotson, and T. Very little is known about the exact mechanism by
'Atlson. [1962] i24ip. incl. illus. diagrs. refs. which the magnetic field accelerates the gas in a shock
1AFOSR-3887) (AF 49(638)659) AD 290073: tube. It is the purpose of this note to give a preliminary

AD 405492 Unclassified report of some studies of the shock shape and current
distribution in a magnetic annular shock tube wldch

Also published in Proc. Third Sy.,posium on Advanced may assist in achieving an understanding of the above
"rr-p-snWcffepts, Cincinnati, Ohio (Oct. 2-4. j962). problem, as well as others Involving the dynamic

Interaction of a gas and a magnetic field. The magnetic
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field in the tube was mapped out point by point by Insert- electron heating will be comparable with the anomalous
Ing the probes to axial positions opposite the uv speed diffusion constant - times Mhe ratio of the ton gyro radius

detectors and scanning radially in 1-cm steps across to the total acceleratio, lenth.
the 5-cm gap. It is shown that the current pattern in the
shock tube depends on the polarity of operation. For a

positive (outward) radial current, the thickness of the 100
curren

t 
sheet is -2 cm, while for a negative (inward)

current, It is more than twice As thick. Also, the shape Arcs Corp. Avcr-Everett Research Lab_, Everett, .Mass.

of the current sheet changes when the polarity of opera-
tion ts reversed. For positive operation, the current MAGNETIC ANNULAR ARC, by W. E. Powers and
sheet is severely canted with the inner edge leading the Rt. M. Patrick, M1ay 1962, 33p. incl. illus. diagrs.

outer edge by 1..5 usec in time or 8 cm in space. For table. (Research rept. no. 129) (AF 49(6,38)659)
negative operation the sheet, although not as well defined, AD 409886 Unclassified
is more or less perpendicular to the wills.

Also published in Phys. Fluids, v. 5: 1196-1206,

98

The performance characteristics of an annular-arc
Avco Corp. Avco-Everett Research Lab., Everett, Mass. configuration under the influence of a magnetic field hlve

beer experimentally analyzed, particularly with respect
FLOW MODEL FOR LARGE RADI;S-RATIO MAGNETIC to the effects of tensor conductivi'y and J x B body forces.
ANNUILAR SHOCK- TUBE OPERATION, b F. J. In this device the plasma conditions are such that the
Fishman and H. (E. ] Petschek. [1962112Jp. incl. diagrs. electrical conductivity is insufficient to prevent the dif-
(AFOSR- 65-0694) (AF 49(638)659) Unclassified fusion of the plasma through the magnetic field, I.e.,

the magnetic Reynolds number was small. Experiments
Also published '.n Phys. Fluids, v. 5: 632-633, May were conducted with this device using helium and argon
"T092. at power levels up to 50 kw, magnetic field strengths

to 10,000 gauss, and particle densities of the order of

In this note a model is proposed that explains some 1016 cm
3 

to 10
1 7

/cm
3

. The electron gyrorad3us was
features of the behavior of magnetic annular shock tubes smaller than the electron mean free path, I e.,
of larg, radius ratio as reported by Keck. Topics dis- L r >I wnere.e is
cussed are the shape of the current sheet when the center e e e the gvrofrequency, and e Is
electrode is positive, the speed of this current sheet, the time between collisions for electrons. The Imped-

and the difference between positive and negative opera- ance of the arc in helium was found to vary linearly
tin.., with W ere' The existence of a circulating azimuthal

Hall current was also demonstrated. A yaw probe was
99 employed to measure the angle of the flow due to the

j x B Lorentz forces. A good agreement was found be-
tween the measured rotation in argon and the predicted
value obtained from momentum considerations. (Con-

ANOMALOUS ELECTRON DIFFUSION IN EM-REGION trar's abstract)

PLASMA-ACCELERATION EXPERMENTS (Abstract),
by G. S. Janes and T. WUson. [1962] flp. [AF 49- 101
(638)6591 Unclassified

Avco Corp. Avco-Everett Research Lab., Everett, Mass.
Presented at meeting of the Amer. Phys. Soc.,
Atlantic City, N. J., Nov. 28-Dec. 1. 1962. A REVIEW OF RECENT MHD GENERATOR WORKAT

THE AVCO-EVERETT RESEARCH LABORATORY by
Published in Bull. Amer. Phys. Soc., Series I1, v. 8:., T. R. Brogan, J. F. Louis and others. Mar. 28,
"Nf,-FigT2, 1963. 1962, 20p. incl. illus. diagrs. (AFMSR-2352) (AF 49-

(638)1129) AD 275803 Unclassified
In the EM region, the mean free path and iongyro radius
are larger than the apparatus size, while the electron- Also published in Engineering Aspects of Magneto-
gyro radius and the Debye shielding distance are still •di-djnamlcs, Proc. of Third Symposium, Rochester,
relatively small. Consider cylindrical and annular N. Y. (Mar. 28-29, 1962), New York. Gordon and
geometries with axial electric fields and radia magnetic Breach, 1964, p. 243-258.
fields. Ions will accelerate axially in the electric field,

but the axial drift of electrons is strongly inhibited by Conceptual plant design, electrical properties of gases,
magnetic fl-ids. Circumferential electron drifts consti- generator fluid mechanics and performance, field coil
tute a current that interacts with the magnetic field. Ex- designs, and long duration testing are reviewed. In the
periments substantiate this plasma-acceleration mecha- area of gas properties, the experimentally determined
nism. The magnitude and magnetic field dependence of conductivity of seeded combustion products is in good
the observed rates of axial electron drift are well de- agreement with predicted values In the temperature

scribed by the anomalous I B (Bohm- type) diffusion range between 2300 to 3000'K The study of generator

model and disagree with the classical I B2 diffusion fluid mechanics continued using the Mark TI combustion

model. Analysis indicates the fractional energy loss to generator. Successful operation at Hall coefficients up
to 2 was achieved. Actual periormance of the Mark I1
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generator is discussed. The discovery of high field 104
strength superconducting alloys has important implica-
tions for MM]D pwer generation, as well as for many Avco ':orp. Avco-Everett Research Lab., Everett, Mass.
other MHD devices. There is a brief description of these
coils as applied to MHD generators, together with an ELECTRONIC AND RADIATIVE HEAT TRAINFER
assessment of the economic possibilities they present (Abstract), by M. Camac and R. [M. ] Feinberg. 11962]
for use in a power plant. (Contractor's abstract) [lp. IAF 49(638)1129] Unclassified

Presented at meeting of the Amer. Phys. Soc.,

102 Northwestern U., Evanston, Ill., June 19-21, 1962.

A~co Corp. Avco-Everett Research Lab., Everett, Mass. Published in Bull. Amer. Phys. Soc., Series II, v. 7:

406, JuiTb, 1962.
DEVIATION OF MAST OPERATION FROM ONE-
DIMENSIONAL MODEL, by F. J. Fishman and H. E. An invectigation of electronic and radiative heat trans-
Petschek. Apr. 1962, 2:p. incl diagrs. refs. (Re- fer from plasmas to solid surfaces has been undertaken
search rept. no. 126) (AFOSR-2948) (AF 49(638161 with the use of the infrared heat-transfer gauge (item
and AF 49(C38)1129) Unclassified no. 74, Vol. V). Argon at an initial pressure of I mm

Bg was shock-heated in a chemically driven shock tube.
Also published in Phys. Fluids, v. 5: 1188-1195, Oct. The shock velocity ranged from 3 to 6 mm/Apsec.
1 - AT5.'-'I t-•5- 0567: AD 437164) Plasma and radiative heat transfer behind the reflective

shock was measured at the end plate of the shock tube.
In. the magnetic annular shock tube (MAS7T,, the gas is The degree of ionization of the argon varied from 10 to
pushed axially along the annular space between con- 60%b. The main contribution to the plasma heat transfer
centric cylinders by an azimuthal magnetic field. Stnce was due to the electronic and ionic components which is
a %actum azinitithal magnetic field varies inversely as more than four times that for neutral argon. The mess-
the radius, there is a variation in the driving pressure urements are in good agreement with the theory of
acrobs the annulus, Ahich leads to radial nonuniformities Kemp and Fay. The radiation heat transfer from the
mo the flow. These are analyzed for smail ratios (c) of ionized argon (mainly Kramer's radiation) was also
thc annulus spacing to the radius. This pressure varia- measured, aom which the rate of cooling of the argon
t. n across the annulus at the interface between the by radiation was determined.
plasma and the driving field results in a tilting of the
Interface. This tilting is shown to be completely anal-
ogous to the flou resulting from a dam brerk in shallow 105
,ater theory and is characterized by a wave of propaga-
tion speed ,- p p. The maximum value of t for which Avcý, (orp. Avco-Everett Research Lab.. Everett, Mass.
the tilted current sheet does not catch up with the shock
wz.ve is calculated a: j 14, is suggested that only MASIS EXPERIMENTS WITH A MAGNETIC ANNULAR ARC
with c's smaller than this value produce reasonably (Abstract), by W, E. Powers and R. M. Patrick.
rniform flow regions. Nonuniformities are also produced [1962]1 (1,. [AF 49(638)1129] Unclassified

at the shock front when an azimuthal mnagnetic tield is
present ahead of the shock. These lead to a ronplanar Presented at meeting of the Amer. Phys. Soc.,
shock front whose shape is calculated, and to nonuniform Ncrthwestern U., Evanston, Ill., June 19-21, 1962.
r.nditions in the plasma behind the shock. The nonuni-
formities which persist far behind tte shock are com- Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
puted. these :esults indicate that for l-w -hock Mach 

4
l[lT'IJTine 19. 1962.

n.nibers al_ reclable nrnuniformities In pressure and
temperature exist even for fairly small values of e. The arc consists of two coaxial electrodes separated
(Contractor's abstract) by an annular passwge through which hWliunm or argon

plasma flows with a steady solonoidal magnetic field.
The Impedance of this device was increased due to Hall

103 effects by factor of 25 with the application of an axial
magnetic field. The magnetic Reynolds number was

Avco Corp. Avco-Everett Research Lab., Everett, Mass. small. The interaction between the plasma curreuts
and the magnetic field has produced directed energy

DEVIATION OF MAGNET'C ANNULA.R SHOCK-TUBE comparable to the thermal energy. The plasma was
OPERATION FIKIM ONE-DIMENSIONAL MODEL, by F. rotated in a constant area, uniform field configuration.
J. Fishman and H. E. Psts:hek. [1962] 181p. Incl. A 10* half-angle nozzle was added and plasma properties
diagrs. refs. (AFOSR-65-0567) 1AF 49(638)61 and were measured at the nozzle exit. Recently, a 50* half-
AF 49(638)1129) AD 437164 Unclassified angle nozzle configuration has been studied In which

most of the plasma currents flow in the nozzle. Axial
Alsojnublished in Phyr. Fluids, v. 5- 1188-1195, Oct. energy is produced th-rough the internction of the circu-
"TH2. lating Hall currents and the radial component of the

magnetic field. Stagnation pr.*sures and local electric
For abstract see item no. 102. Vol. VI. potentials were meaarured in the steady flow. Plasma

currents were obtained by measuring the difference be-
tween th. voltage output of 2 identical coils orientated to
give the local magnetic field gradient.
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106 which can be dependably calculated from the measured
shock velocity and the conservation laws. This paper

Avco Corp. Avco-Everett Research Lab.. Everett, Mass is concerned with setting forth the variety of conditions
which c•z•n be reached and the precision and dimensions

SHOCK TUBES FOR HIGH TEMPERATURE GAS of the HGS which can be produced. Diaphragm type
KINETICS, by A. IR. I Kantrowttz. Oct. 1962, 51p. shock tubes are capable of heating gases to temperatures
incl. illus. dlagrs. tables, refs. (Research rept. no. sufficient for the study of all chemical reactions and
141) [AF 49(638)1129] AD 291409 Unclassified many electronic processes. The enthalpy and pressure

of the gas sample can be calculated from the conserva-

Also published in Energy Transfer in Gases, Twelfth tion laws with precision falling from I to 107, moving
hemTi•try_-Con . of the Solvay Institute, Brussels from lower to higher temperatures. The advent of elec-

(Belgium) (Nov 5-10, 1962), ed. by R. Stoops. New tromagnetically driven shock tubes opens up the jossi-
York, Interactence Publishers, 1962, p. 241-285. bility of achieving similar advantages at temperatures

up to millions ot degrees. An assessment is made in

The essential advantage of shock tubes over electrical this paper of the degree to which an HUB has been
discharge devices is the capability to produce a honioge- prodiced in this temperature range.
neous gas sample (HGS) with enthalpy and pressure
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107 110

13aird Atomice, Inc., Cambridge, Mass. Barcelona U. (Spain).

APPLICATION OF THE SENARMONT POLARISCOPE GENERAL THEO)RY OF PERTURBATIONS IN
TO ANALYSIS OF OP77CAL MASER LIGHT, by D CLASSICAL MECHANICS by L. M. Garrido and F.
Hellerstein. [196211[5 1p. inc. illus. diagrs. (AFOSR- Gascon. ['19621 (7hp. inc. diagr. (AFOSR-J916)
J974) (AF 49(6338)1167) AD 417142 Unclassified (AF EOAR-62-89) Ujnclassified

Presented at 1963 Spring meeting of the Amer. Opt Also published In Proc. Phys. Soc. (London), v. 8l1
Soc., Jacksorville, Fla. T1T5JTII2I J~une-1, 1963.

Abstract published in Jour. Opt. Soc. Amer., v. 53:,A prtoa ehdi peetdfrsuyn h
515, pr. 963.effect of perturbations in classical mechanics. This

Alsopubishd inApp. Ot., . 2 80-805 Au. 163. method is similar to that used In quantum mechanics.
Alsopubishd inApp. Ot., . 2 80-805 Au. 163.Hamilton's formalirm is then used. The most general

case when the unperturbed Hamiltonian and the perturbed
A Senarmont polariscope suitable for optical maser Hamiltonian depend explicitly on time is explained. This
work has been constructed, It employs an optically theory is illustrated with an example. (Contractor's
active wedge and an analyzing polarizer wn map the abstrzct)
azimuthal angle onto a linear field, indicating this angle
by null positions on a photographic phate. It measures
the azimuth of linearly polarized light over a range of ill
180 ̂  wifll an accuracy at present of 1 1.5' and dis-
tinguishes between right and left circularly polarized Battelle Memorial Inst., Columbus, Ohio.
light. This device is comp2 -t, relatively Inexpensive,
and requires no auxiliary electronic apparatus. (Con- AN INVESTIGATIIN OF THE EFFECTS OF VERY
tractor's abstract) HIGH PRESSURE AND TEMPERATURE ON SEMI-

CONDUCTING AND INSULATING MATERIALS, by C.
108 M. Schwartz and A. P. Young. Final rept. June 15,

1958-Dec. 31, 1962 [81p. (AFOSR-4407) (AF 49(638)-
Barcelona U. (Spain). 441) AD 295834 Unclassified

OBSERVABLES OF RELATIVISTIC PARTICLES, by This research program is directed towards obtaining
L M. Garrido and J. Sesma. f1962] [i.'Jp. inc. diagai. fundamental knowledge of the structure and behavior of
(AFOSR-J226) (AF EOAR-62-89) AD 400857 solid as well as gaining new Insight into profitable areas

Unclassified of future research In which new materials may be
synthesized in an environment utilizing high pressures

Also published in Amer. Jour. PhyF , v. 30 887-890, and temnteratures. In situ measurements of electrical
Dec. 192. conductivity and thermoelectrical power off such solids

as 1410, BeO, etc. having marked differences In woneIiThe most general unitary transformation thai transforms. structure are pt esented. These data may lead to the
the Hamiltonians of particles of spins 0, j, or I in~to selection of addlu:inal oaldds of the type SO. R2'
Hamilton ans containing even or odd matrices is studied. ROetc.2
Also presented are the expressions for the position oper-2
ators for each transformation that are valid for the 3
kinds of particles mentioned above. (Contr'actor's 112
abstract, modified)

Battelle Memorial Inst.. Columbus, Ohio.

109 SYNTHESIS AND PROPERTIES OF A HIGH-PRESSURE
RUTILE- TYPDEAIAsO 4 - by A. P. Ycung, C. B. Sclar,

llarcelio4a U. ¶Spaln).
and C. M. Schwartz. f1362] flOlp. inc. tillus. dtagra.

ACTION PRiNCIPLE FOR CLASSICAL FIELDS, by F. tables, refs. (AFOSR-JlI598) (AF 49(638)441)
J. Sancho. 119621,15]p. (AFOSR-324-8) (AF EOAR- 62- AD 427629 Unclassified

89) l) 4804 UncassiiedAlso pbihed in Zeitschr. Krlst., v. 118: 223-232,

Also published In Physica, v. IN:,1324-1329, Dec. 1962.Jn

An action principle presented by Garrido (see Item no. A uietp Is 4 poy rhwiha .39an
3201, Vol. V) for discrete systems is extended to c = 2.815A has been synthesized at 90 kbar and 900*C.
classical field theo-y. Th density is 5. 15 F -- 13 nInraeo 54% ove' the

quartz modification. The indices of refraction of the
rutile form of AIArsO 4 are -r - 1. 950, w = 1. 903, both
±0. 003. Molar refraction data for the quartz a.,
rutle polymorphs of AI.AsO 1 show a percentage decrease
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of 10.4 relative to the quartz form and fulfill the 5. 530A (probably 2 mol per unit cell). The density of
Dschille-Roy prediction relating molar refraction and the high-pressure form of CrVO4 is 13.7% higher than
cation coordination. The main absorption band of the that of the normal form.
infrared spectra of the quartz and rutile forms of
AIAmO 4 shows a shift of 23% In the direction of increasing

wavelength with increasing cation coordination. A cor- 115
responding shift ; ' the same magnitude is shown by the
quartz and ruttle forms of S102 and GeO 2 . (Contractor's Battelle Memorial Inst., Columbus, Ohio.
abstract)

TEMPERATURE FLUCTUATIONS DURING GIROWTH
AND IMPUJiTY SEGREGATION IN InSb CRYSTALS, by

113 N. Albon. [19621121p. Incl illus. (AFOSR-3999)
(AF 49(638)959) AD 405501 Unclassified

Battelle Memorial Inst., Columbus, Ohio.
Also published in Jour. Appl. Phys.. v. 33: 2912-2903,

SYNT•ESIS AND OPTICAL CRYSTALLOGRAPHY OF Sep-t. • 1•, 6.
TIS)HOVITE, A VERY HIGH PRESSURE POLYMORPH

OF 102, by C. B. Sclar, A. P. Young and others. A preliminary study of the relation between temperature

[1962] jG6p. incl. illus. tables, refs. (AFOSR-JIl605) fluctuations during growth and impurity segregation in

(Sponsored jointly by Air Force Office of Scientific Re- InSb crystals has beeit made. The observations de-

search under AF 49(638)441 and [Atomic Energy Com- scribed here, together with measurements of the ther-nal

missionD) AD 427705 Unclassified gradients during growth confirm that temperature
changes expected to result from rotation are sufficient

Also ublished in Jour. Geophys. Research, v. 67:. to produce the observed striations, In addition, these

%4O"-f4054, Sept. 1962. experiments indicate that an adverse effect on the uni-
formity of InSb crystals is produced by temperature

Stishovitz, a high-pressure high-density polymorph of fluctuations of less than I 'C if the rate of temperature

SiO2 , isostructural with rutile, %As synthestied at pres- change Is sufficiently rapid. They also suggest that by
mm~dng temperature changes during crystal growth and

sures between 75 and 125 kb and temperatures greater precise measurements of the resulting impurity profiles
t.an q00*C. Significant conversion to the rutile form in the growth direction, the relation between rate of
was obtained In a modified girdle apparatus at 125 kb; growth and supercooling could be determined. This
trace amounts were obtained In a belt- type apparatus would indicate the growth mechanisms involved.
between 75 and 100 kb. Stishovite Is colorless, acicular
In habit, an un.axWal positive with r = 1.845 ± .005, w,
1.800 * .005. The optic axis is commonly highly in- 116

]lined to the morphological axis. The transformation of
voesite (4-lold 'oordination) to stishovite (6-fold coordina- Battelle Memorial Inst. , Columbus, Ohio.

tiou) ezemplifles tWe decrease i.L molar refraction with
increasing coordination predicted by Dachille and Roy. STUDIES OF THE InSb CRYSTAL-MELT INTERFACE,
(Contractor's abstract) by N. Albon. [1962] [41p. ticl. illus. refs. (AFOSR-

64-2103) (AF 49(638)9591 AD 451567 Unclassified

114 Presented in part at meeting of the Electrochemical
SOC., Boston, Mass., Sept. 16-20, 11962.

Battelle Memorial Inst.. Columbus, Ohio.

Abstract published in Jot:-. Electrochem. Soc., v. 109:
HIGH PRESSURE FO•RMS OF CrVO 4 AND FeVO4, by 2D2C, Aug. 19627-

A. F. Young and C. M. Schwartz. [1962] [ljp. Incl.
tables. (AFOSR-J1606) (AF 49(638)441) AD 427642 Also published in Jour, Electrochem. Soc., v. III:

Unclassified 61-64. Jan. l79N.

Alp iublshedtn Acta Cryst.. v. 15:, 1305, Dec. 10, The InSb interface was studied by microscopt.cal examina-"tion of crystals decanted from the melt. Crystals which
had been allowed to approach equilibrium at a curved

CrV04 and FeVG4 were synthesized by heating mixtures isotherm showed facets on which the features could be
correlated with crys'al growth mechanisms. On theof Cr203 ' V205 and 3e205 - V205, respectively, at curved areas of the interface, lines having a regular

750°C and 60,000 atm for 24 hr. The hight-pressure spacing were observed, which previously have been
form of CrVO4 has a rutile structure with a = 4. 551, assumed to be growth steps. The lines were shown to
c = 2.8f4A (I tool per unit cell). (The normal form is be grooves without a definite crystallographic orienta-
orthorhombic) The normal form of FeVO4 gives a very tion and evidence against their origin during the crystal

growth process was obtained. (Contractor's abstract)complicated x-ray diffraction pattern and the crystal

structre has not been determined. The high-pressure
form, however, gave a murh simpler diffraction pattern
which can be indexed on the basis of an orthorhombtc
unit cell with dimensions, a = 4.491, b 4.900, c =
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Battelle Memorial Inst., Columbus, Ohio Battelle Memorial Inst., Columbus, Ohio.

FORMATION OF CONICAL HILLOCKS ON 'CRYSTALS GRAI"'-BOL'NDARY DIFFUSION Or GOL.D IN
(Abst.-acit. by S. E. Miller and N. Albon. [1962; 11 1p. COPPER, by A. E. Austin and N~. A. Richard. [1162]
,AF 49(63'ii959i Unclassified [61p. inc. diagrs. tables. (AFOSR-3013) (A? APQSR-

61-1071 AD 278377 Unclmsatfled
Preiented at meeting oj the Electrochemical Soc.,
Boston. Mass., Sept. 16-20. 1962 Also pulisa,!hed In Jour. Appl. Phys., v. 33: 3569-3574,

Published in Jour. Electrochem. Sot., v. 109- 202C.
Auf~.§~2.The diffusion of Au inta the grain boundaries of Cu

btvrystals was studied tor couples of both a continuous
Recent microscopic ex~tminations of high-purity GaAs and an instantaneous source. The concentration Con-
crystals, prepared by the horizontal gradient-freeze tours along the grain boundaries were measured by
technique, have revealed a multitude of minute conical means of electron-probe microanalysis. For the co v-
hillncks on thlL surface of tne ingot~s The hillocks are tinuous source conditions at 750'~C, the ratio of the
also quite promitnent or InAs. LfnP. and GaP, and to a coefflcient& of graln-boundary diffusion and lattice de-
lesser degree on InSb and GaSh. A detailed description cesdfo6x105 tabu103 wt tcetigA

ofceae from phnmn xs 10sete tousrae wbout 10wihoncetio-Aof te penoenais resntedillstrtedwit phto-concentration from 0. 5 to 15 at-% Au. The rate ofmicrographs. (Contractor's abstract) grain- boundary diffusion decreases even though there
is some increase tin the rate of lattice diffusion. There

116 was found some contribution of surface diffusion to the
couples with an instantaneous or thin source, I. e. , 0- 5'U

Battelle Memorial Inst . Columbus. Ohio. thick. The concentration contours observed in theseJ couples agreed generaliy~with the theoretical solutions.

IMPURITY LEV EI.S ASSOCIATED WITH SUBSIDIARY (Contractor . abstract)

POUNDS Abstract), byll. T7. B-ate. j1962 j[lp. 120
[AF 49t,638)9591 Unclassified

Battelle Memorial Inst.., Columbus. Ohio.
Presented at meeting- of the Amer. Phys. Soc..
lBalttmore. .kd , Mar. 26-29. 19Q2. IT O-)RETICAL SOLUMINS OF GRAIN-BOUNDARY

DIFFUSION PROB3LEM. APPRDNIMATIONS AND
Published in Bull. Amer. Phvs. Soc.. Series 11. %. 7. INTERPRETATION OF EXPERIMEIT.S, by V. E. Wood,
214. Mar. 26. 1962 A. E, Austin, and F. J1. M'lUord. 119C21 [6jp. inc.

diagrs. tables. (AFOSR-3014) (AT AFOSR-61-107)
It is well estabisahed that the principal conduction- hand AD 2BO776 Unclassified
minimum occurs at k =0 in se~eral Il-V semiconductors
The effective mass in this mininium Is relatively small- Also published in Jour. .1ppl. Phyb.. v. 33- 3574-
and shallow impurity levels associated with 'his minimumW7§,-e C 1ft.
are not observed even in the purest samples except tn
strong miagnetic fields. presumably because of oierlap Whipple's txact solution to the idealized grain-boundary
of orbits. However, there is consi-rable evidence for diffusion problem has heen evaluated n-umerically for
the existence of subsidiary minim.- other points in the ranges of paramneters appropriate to existing and con-
Brillouin zone in mtany of these compounds. An exten-sion temnplated experlmntas. From these evaluations the
of the simple thIeory of shallow Impurity states takting concentration at fixed depth of penetration, and the angle
these minima ;nto account predict,- the occurrence of at which isoconcentration contours intersect the grain
tmpurlty levels below each minnimnum but above the boundary are obtained. The ranges of validity of ap-principal band edge Because the effective masses In proximate solutions obtained by various aiuthors are dis-these mrinima are relatively large, the orbits are cussed on the basis of the nume'rical results, as is the
smaller and the ionization enerpies* are larger than for use of the graphs and tablets for the Interpretation ofIthe minimum at k - 0. Although removing an electron experimental data.
from one of these bound states doe,, not necessarilv re-
quire a net increase in its energy if it simultaneously
makes a transition to the central band, the bound elec- 121I Irons do not contribute to the conductivity because the
interband transitiorn. which requires a large change In Baylor U. Col,. of Medicine, Houston, Tex.
wave vector, will not be induced by the electric field. SCOH ISRA TAN LL IAIN.

by S. Goldstone. 11958] [14]p. Incl. refs. (Sponsored
jointly by Air Force Office of Scientific Research under
[AF 18(603)79] and Public Health ServIce!
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Publitshed in APA-AAAS Symposium on Hallucinations, the incubated thyroid frAgments of guinea pig are
Wiatiington, 1). C. (Dec. .17- n. 1958), New York, accelerated by the addition of thyrotropine. The ad-
Grutie and Stratton, 194, p. 261-274. ministration of thyroxine for 10 days markedly increased

the amplitude of the response to thyrotropine. Radio~-
A n anlysts is mode of available data In order to sug- chromnatographic analysis of Incubated thyroid extractst
gesi possible basic psychological mechanisms that may showed that Mle organification of radioactive iodine,
underite the process of hallucinating. Specifically, fin under these conditions, Is arrested at the point of mono-
attempt is made to present a phychophysical point of iodotyrosln-r an dilodotyrosine and that the lodinatlon
view that departs irom the classical -.. mulus- centered of mono- and dliodo.-tyrosine is accelerated by thyrotro-
sensory psychology, and to demonstrate the potential of pine. Aft er pretrea tment with thyroxine, a linear rela-
the relevant methoda and formulations that permit the tion was observed between the response of the IncvbAied
derivation of quantitative information about the function- thyroid and the logarithm of the dosages of thyrot-opine.
Ing and malfunctioning of internal standards or conicepts. The system considered forms the basis of a simple,
In addition, at fanciful excursion departing from data specific and -elativel) 'ct method for standardizing
alreaty available will allow the suggestion of 2 mecha- thyrotropine.
atoms that may in part account for hallucinations: (1) a
partial reduction in Intersensory stimuius differentiation
such that an adequate stimulus received by one mode may 124
be interpreted In terms of a less appropriate mode and
(2) a partial reduction in the subjects9 ability I-> make Bell Aircraft Corp., Buffalo, N. Y.
contemporary use of past experience because his 1'tern-al
standard has become less available or less vivid. LOW TEMPERATURE PLAýSMA PHENOMAENA, by R.

J. Whalen and K. Peart.h. [1959] [19 1p. inc. diagrs.
table. (AFOSR-3741) (Sponsored jointly by Air Force

122 Office of 3;cier.tiflc Research under AlF 49(630~380 and
Wright Mlr Developmnent Center) Urcl;asslfted

Baylor LT. Ccll. of Medicine, Houst -,, -tey-
The non- equilibrium nozzle expansion process fo-

IN VIVO BIOGENESIS OF THYRIXID HORMONE IN THE oxygen and air is examined in 4000 'K toe !14,000'K,
GUINEA PIG, by W. J. Szhindher and C. Fortier. I ei p j; 1000 atm ranige Byron's recomblnatt-n rate
[1962) [61p. inc4. Illus. (AFOSR-841) (AF 49(638)3841, law for oxyger Is employed throughout the analysis.
AD 407378 Unclassified Th-e influence of variation in the magnitude of the rate

constant, and various decay rates are considered. The
Also published in Canad. Jour. Blochem. and Physlol., Influence of nozzle geometry Is also discussed. It is
V. MI.TT -T, Nov. 1962. shown that ft r large depart.'res from equilibrium the

Mach number is significantly larger than the equilibrium
As a prelimina -v to a study of In vitro thyroid activity value. For po 10 atm, To = 8000*K, M > 100 is ob-Iin 'he 1ýulnea pig, It Yas considered of Interest to assess tamned. Normal and oblique shock pressure, density,
this activity In vivo. Uptake and organic binding of temperature ratios are presente( 'or p0 = 10, 100, -and
radiolodi-ae (1I11 ) by the guinea pig thyroid were studied 1, 000 and for To = 8000 'K. 7h4 -arrelation of fully
as ordinates of tine following idministration of the discae 0lw ihY-5, rdCLni lope
trac jr, by mean;i of electrophoretic, autoradiographic, sented. The large influence on stagnation point htat
areA cnromatogr~Aphic techniques. Similar .echniques transfer for a catalytic surface Is discussed. The
were used to ascertain the nature of the lodinatod corn- similitude for the Inviscid hypersonic flow of a chemi-
pounds ina 'he gland at the time of Axidmal L. take (Con- cally reacting gas about a sl .ender 2-dimensional ge-
tractor's abstract) ometry is presented. Correlation of the equflibriumI and nonequilibrium calculation with the similitude offers

a procedure for determining M tiz nonequllbrium gas
1 P3 flows. Finally, the Importance and influence of ,nagneto-

hydrodynamnic effects for V1 B. where V =(U, 0, 0),
Baylor U. Coll. of Medicine, Houston, Tex. B =(0, B, 0), in the range 'f temperature and rreserxre

aesociated with the fully dissociated expansion is pre-

[EFFECT OF THYIVIUINE PRETREATMENT ON THE sernted. (,Contractor's absti~act)
UPTAKE AND) ORGLI.FICATION OF RADIOACTIVE
ION(NE BY iNCUBATED THYIK)ID FRLAGMENTrS OF
GUINEA P7GS] Effet do prttrattement A la thyroxine sur 125
Ia captatloin et l'orgnlficat-' de l'lode radicactif Par
segments Incubes de thyroides de cobayes, by C. Bern U. Inst. of Physics (Switzerland).
Fcz tier and IV. J. Schindler. [1962) [91p. Inc. illus.
diagri. tablus. (AFM)R-Jt73' (In cooperation with PAllIATION EFFEC75 IN SPACE AND THERLMAL
Laval U., Quebec (Canada), ender Al' AFOSR-f1-15) EFFECTS OF ATMOSPHERIC ENTR't BY THERMO-
(Al' 49(6.4b)384) AD 407243 Unclassified LUMINESCENCE MEASUREMENTS ON METEORITES.

by F. C. Houter-nans. Oct. 1. 1962 [3 0ýp Inc. chat'rs.

Also vublished In L~aval med.,. v. 3:1- 506-515, Sept. tables, refs. (AFOSR-4059) (Al' 1XAR-61-51l)
Ton. AD 290613 UCnclassiflad

The uptake and organification of radioactive iodine by The natural glow- curvee of lu chondriles were
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measared and compared with the correspondig artificial an isotropic medium under initial stress are applied to
glow-curves, obtained after Irradiation with a $-dose rubbertype elasticity. As a corollary an exart theory

of 5 x 104 rad. The differences between the nutural and Is obtained for the surface Instability of such material

the artificial glow-curves as well as the Increase of under compression. It is found that In plane strain the

peak-temperature with decreasing peak-intensity, oh- Incremental properties remain Isotropic and are char-

served for the natural glow-curves of the various acterizc, by a single straln-dependent modulus. In

chondrites, can be explained by thermal effects. Either 3-dim -nsional strain the clastic properties ure found

a temperature raise occurred before, during, or after to coincide with those of the elastic medium introdticed

the fall of the meteorites, which caused the low-tempera- by Green to illustrate the properties of electromagnetic

lure part of the natural glow-curves to fade out, or the propagation. The apparent rigidity of the surface as a

shallow, low-energy traps, responsible for the low- function of strain is evaluated and Is shown to reouut

temperature part of the natural glow-curves never from the combined effect of the variation of rigidity

were filled, due to the low dose rate of cosmic radiation. modulus and a membrane effect due to the initial stress.

Larger differences between the glow- curve of arhondrites At a critical compression the 2 effects act in opposite

are observed. The artificial glow-curves of the cal- directions and the apparent surface rigidity vanithes

cium rich, basaltic type achondrites are distinctly differ- caust* incipient instability. The phenomenon is

ent from those the calciuni-poor, chondritic type formally analogous to Rayleigh waves. Attention is

achondrites. A bteady decrease of the intensity of the also called to the existence of Literfacial Instabiltty at

natural therznolumii'escenca with decreasing Ar k-ages a surface of discontinuity of 2 elastic media under Initial

is observed. (Contrauor's abstract) stress in analogy with Stoneley waves, (C mtractorfs
abstract)

126
1Bo N

M .ot, M. A. , New York.
Blot, M4. A., New York.

EXACT THEORY OF BUCKLING OF A THICK SLAB,
by M. A. Biot. [1961]116kp. incl. diagrs. (AFOSR- INCREMENTAL ELASTIC COEFFICIENTS OF AN LSO-
1770) (AF 49(638)837) AD 441479 Unclassified TROPIC MEDIUM IN FINITE STRAIN, by M. A Blot.

11961] 117kp. incl. diagrs. tAFOSR-1772j (AF 49-
Alsopublished in Appl. Scient Research, v. 12A- (638)837) AD 452448 Unclassified
183-198, -963.

Also published in Arpl. Sctent. Research, v. 12A: 151-
The Incremental elasic coefficients for rubbertype 1-7 71963.
elasticity are inserted in some earlier theories by the
author leading to an exact theory for the buckling of a Incremental elstic coefficients are derived for an
thick slab In finite strain. The critical compression isotropic medium in a state of finite ha.tial strain. The
as a function of the wave length shows a continuous analysis is based on concepts and methods developed by
variation. The buckling is of the bending type at large the author in earlier publications whic" require oldy
wavelengths and becomes a shear type instability for elementary pi ocedures and bring to lig-it the physical
shorter slabs. In the limiting case of vanishing wave- significance of the results. RPmarkedly simple formu-
length the buckling degenerates into a surface Insta- las for the incrementil rhear coefficients are tstab-
bitty. The formal behavior Is analogous to the transi- lished. For comparisr, the same rest Its are derived
lion from bending waves to Rayleigh waves in the vibra- by an alternate procedure using -iemnnnian tcnsors anW
lion of elastic plates. The range of valit.ty of the the calculation is shown to be much nore elaborate.
classical Euler theory ts discussed and stress distribu- Application is made to the particular case of second
tions across the thickness are evaluated. The problem order elasticity theory and expressions derived for the
.s also trea.cd by an a~proximate variational procedure incremental coefficients including the earrection terms
and it is shown that a very simple bending-sheartype of the first order in the initial strair. This provides a
deformat:on vqelds a remark-tble accurate formula complete theory of first order correctibn for acoustic
t.rough thi complete range of wavelengths. 'Contractor's propagation under initial stress. (Contractor's
abst'act) abstract)

127 129

Blot, M. A.. New York. Blot, M. A., New York.

SURFACE INSTABILITY OF RUBBER IN COMPRFS- ACOUSTIC-GRAVITY WAVES AS A PARTICULAR
SION. by M. A. Blot. [196I, [15kp. Incl. table, refs. CASE OF THE THEORY OF ELASTICITY UNDER
,APOSR-1771) (AF 49(638)8371 AD 450005 INITIAL STRESS, by M. A. Biot. [1962] 13kp. (AFOSR-

Unclassified J1030) (AF 49(638)837) AD 419870 Unclassified

Also published in Appl. Sclent. Research v. 12A: 168- Also published in Phys. Fluids, v. 6: 778-180. June
12. "IT 197.

Expressions for the incremental elastic coefflcien,.s of General equations for acoustic-gravity waves in a fluid
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are derived as a particular case of the theory of elas. normal coordinates for the evaluation of transient propa-
ticity of initially stressed continua. The differential gation are applicable along with general theorems on
equations for the fluid dynamics and the corresponding the equivalence of group velocity and energy flux. As
variational principles are obtained. The transition an illustration the case of a constant gravity Aield is
from solid to fluid ts illustrated for the special case of discussed. (Contractor's abstract)
a constant gravity fleud. The dynamics of a fluid under
initial stress Is thus brought within the scope of the
theory of elasticity providing a unified treatment of 132
wave propagation in composite fluid-solid systems.
(Contractor's abstract) Birmingham U. Dept of Chenistry (Gt. Brit.).

RESEARCH IN MICROWAVE SPECTROSCOPY, by J.
130 Shexidan, A. P. Cox, an* J. K. Tyler. Final rept

jan. 1962 [37]p. incl. diagrs. tables. (AFOSR-2392)
Blot, U. A., New York. (AF 61(052)241) AD 273614 Unclassified

GENERAL FLUID-DISPLACEMENT EQUJATIONS FOR Refinements tn methods of generation and detection of
AOWUSTIC-GRAVITY WAVES, by M. A. Biot. 119621 microwave harmonics at wavelengths down to the I - 2
[61p. (AFOSR-JI031) (AF 49(638)837) AD 419709 rim region are discussed. Preferred methods are

Unclassified given for selection, shaping, mounting and adjustment
of the point-contact diodes used. Other refinements of

AIs published in Phys. Fluids, v. 6: 621-626, May instrumentation have allowed the measurement of spec-
I•5. tra of unstable and involaille molecules with the ability

to resolve important hyperfine structures. New micro-
General equations are derived for the dynamics of a wa .e spectroscopic measurements included evaluation
fluid under tnitial stress In an arbitiary potential field of precise interatomic distances in fluorine cyanide &nd
and perturbed from equilibrium. The motion is de- chloroacetylene, of electron-distribution properties of
scribed in terms of the displacements of the fluid parti- cyanamide and diazomethane from nuclear quadrupole
cles from their equilibrium posttiun. A class of equa- effects, and the first orectse structural information
tions is obtained which is applicable to large displace- regarding nitramtd-e in the gas phase. Refined values
ments. Complete linearization lcads to 2 types of equa- of centrifugal distortion constants were obtained for
tions. One type called unmodified corresponds to the sevcral molecules. (Contractor's abstract)
viewpoint of the theory of elasticity. rne modified
equations representing the other type are expressed in
terms of buoyancy forces. The modified equations lead 133
to a conceptually useful analog model for internal
grm-ity waveE in a liquid. For a constant gravity field Birm!ngham V. Dept, of Che.nlstry (Gt. Brit.,
the linear equations are also applicable to large dis-
placements. Clitssical examples for a constant gravity MICROWAVE SPECTRUM OF NITRAMIDE. by J. K.
field are discussed as Illustrations. (Contractor's Tyler. Nov. 1962, Pp. Incl. tables, refs. (AFOSR-
abstract) 4751) (AF 61(052)241 and AF EOAR-62-1,

AD 418449 Unclassified

131 Microwa'e spectra have been measured for the tsotopic
species of NH 2 NO2 , NI{DNIO, and ND D2.MC The nitro-

Blot, M_ A., Neu York. amine structure is confirmed and a nonplanar structure
PFilh an inverting -NH 2 group indicated. In all cases

WAVES, by M. A. Blot. f1962] [71p. (AFOSR-JI032) the Boltzmanr factor for the inversion motion is Indis-
(AF 49(638)837) AD 419886 Unclassified tinguishable from unity. Structural parameters oh-

tained are. N - H = 1.005 i 0.01A. N - N = 1. 127 t

Also published In Phys. Fluids, v. 6: 772-77., June 0.001A, N - 0 1206 assured, 010 3 130ý 8' ± IE ,
HN"•.Il 115" I1' ± 2 . Angie between N-H. pl±.ne and

N.NO2 plane i o 51' 47'± .1 . The ua component of
Variational principles are developed for the dynamih.s the dipole momeat 's meaEured as 3.57 ± 0.05D. (Con-
of st fluid under intlal stress in an arbitrary potentiai tractor's abstract)
field and disturbed frcmn equilibrium. They are fc'rmu-
lated in terms of fluid displacement. Two distinct
principles are obtained which are mathematically A

equivalent but elffer fundamenit:ly from the physical
viewpoint. The difference results from expressing the Buit, Beranek and Newman, Inc., Cambridge, Mass.
potential energy in terms of buoyancy forces or strain
energy. A very general stability criterion Is abtained. BRIDGES OVER ThY GULF BETWEEN MAN-
An important new fcaturc is the inclusion o•f surface MACHINE-SYSTEM RESEARCH AND MAN-MACHINE-
integ- as in tnse potential energy. The simplified princi- SYSTEM DEVELOPMENT, by J. C. R Licklider.
ple fnr the case of a liquid is interpreted by means of an [19611 1121p. (AFOSR-11271 (Bound witi. its AFOSR-
analog model. Lagrarglan equations and mothods of 1673: AD 424284) (AF 49(638t3"5,FDA-4_2PJ4

Unclassified
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Alsoýpubllshed in Applied Psychology; Proc. of t'e degree the technique of representins Ideas and intrw-
"FurtaiIWternxt'l. Cong., Copenhagen (Denmark) relations In the form of computer progrms. The MIaR
(Aug. 13-19, 1981), Mankgaard, v. 5: 214-229, 1062. outcomes of the study of system orpuniuftiowere.

(1) Recognition of a los•a analogy between large-scale
For abstract see item no. 135, Vol. VI. military man-mchbine systems and systems of com-

puter programs; (2) Recognition of computer programs;
and (3) A set of ideas about Low to exploit the analogy

135 and the capabilities in substantive work on systems.

Bolt, Beranek and Newman, Inc., Cambridge, Mass.

THE SYSTEM SYSTEM, by J. C. I. LIcklider. Jan. 138

1962 [18Jp. (AFOSR-1673) (Bound with Its A.?OSR- Bolt, Beranek and Newman, Inc., Cambridge, Mass.
1127; AD 424284) (AF 49(638)355) AD 42284

Unclassified D1FFEREFCES IN THE FUNCTIONS OF THE TWO
CEREBRAL HEMISPHERE, by W. D. Neff. [1961]

Als._•lIshed idn Human Factors in Technology, ed. by 131p. (AF 49(638)1142) UnclaUsified
E. Benet•t_,- J. Degan, and J. Spiegel. New York,
McGraw-HilL. 1963, p. 627-641. Published in Conf. on Interhemispheric Relations &Wd

Cerebral l, ominance (Apr. 23-25, 1961), ed. byV. B.
The need for greater coherence in the ,na--machine and Mountcastle. Baltimore, Johns Hopkins Precs, 1982,
other high-order interactions of our major systems Is p. 19-198.
described, and an approach to achievement of that
coherence ts proposed- The approach involves a com- This report represents a brief comment on the con-
puter-centered meta-system (the 'system system') de- tr.bution of animal experiments to understanding the
signed to facilitate communication, coordination, and problem of cerebral domjinance. It is noted that expert-
problera-solving. The needs for, and roles of, such a ments on lower animals have not, with few except•ons.
meta-system in various phases of system design, de- contributed aporeciably to an understanding of thiL
velopment, production, and operation are discussed, problem. This may mean that researchers, studh. .z

(Contractor's abstract) brain function by means of laboratory experiments on
animals, have been concerned with other problems
which are more readily attacked, and that they have

136 only recently obtained knowledge and developed tech-
niques which may lead to experiments ,wbich wYll look

Bolt. Beranek aM Newman, Inc., Cambridge, Masa. for interhemispheric differences.

THREE AUDITORY THEORIES, by J. C. R. Licklider.
j1959' [1041p. incl. diagrs, tables, refs. [AF 491638)- 139

355J! Unclassified
Bolt, Beranek and Newman, Inc., Cambridge, Mass.

Published in Psychology: A Study of a Science. ed. by
& Koch. New York, McGraw-Hill, v., 1: 41-144, 1959. DISCIUMINATORY CAPACITY OF DIFFERENT

DIVISIONS OF THE AUDI7DRY SYSTEM, by W. D.
In the field of psychowcoustics tr-.ere are seve.ral `part' Neff., [191]j 581p tnclý Illus. diagrs. tables, refs.
theories but no systematimlly formulated cver-all (In zooperation with Chicago U., Ill.) (AF 49(638)1142)
theory. The following 'part" theories are discussed in Unclassified
the hope that a common rubric will prepare the way for
putting them together into something larger or reveal Published in Brain and Behavior; Proc. of the FIrst
incompatibilities that stand in the way of synthesis: Conf., Los Angeles, Calif. (Feb. 19-22, 1961), ed. by
(I) A theory of signal detection: (2) A theory of speech M. A. B. Brazier. Washington, American Institute
intelligibility; anr (3) A theory of pitch perception, of Biological Sciences, v. 1: 205-262, 1961.

Several experiments involving bilateral ablation of sob-
137 areas of the auditory cortex, large unilateral cortical

ablations, and subcortical transechtons of auditory

Bolt, Beranek and Newman, Inc., Cambridge, Mass. pathways are described. In the cat, the following re-
sults are obtained after bilateral ablation of subareas of

STUDIES IN THE ORGANIZATION OF MAN-MACHINE the aun tory cortex: (1) The ability to mak learned re-
SYSTEMS, by J. C. R. LicklIlder. Dec. 1962 [19]p. incl. sponsee to auditory signals is typically lost, If the
refs. (BBN rept. no. 910) (AF 49(638)355) AD 295166 ablation Is made bilaterally in one-stage, but relearning

Unclassified of scme discriminations s possible; (2) The capacity
to eetect onset of sound* at threshold intensities and to

The basic aim of this r.sea. , has been to find ways of discriminate threshold clanges in Intensity Is un-
increasing the transfer of knowledge amung system changed4 (3) The capacity to responS to large changes in
programs and ways of relating research results to sys- frequency remains; (4) A deficit occurs in capacity to
tern applications. The methods used have been an in- discriminate changes in duration; and (5) A complete
formal mixture of studying, discussing, formulating. loss occurs In capacity to discriminate changes in
writing, and trying tc understand and advance to some temporal patterns of tones and to localize sound In
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"space. Experiments with the monkey produce similar Three separate zroups of experiments are disesed
results. Widespread ablation of auditory cortex of one in this final report. In Part I the 8as phaso reaction of
cerebral hemisphere can produce a deficit In the capacity actiwv nitrogen &nd 1, 3-buta"ene was Investigated.
to loalsz sourd in space. No effects of unilateral Pyrrole and cis- and trane-crotonitrtle were obtained.
ablations have been noted in other dscriminations. Uni- Thb- are considered to be the products of nondegradative
lae/r-l transection of the brachium of the inferior collicu- reaction of active- nitrogen. ThIe reaction also yielded
hm In the cat produces a deficit in ability to localize cis- and trans-1-cyano-l, 3-butadene and 3-cyano-l-
sound in space. Other dlacrimlnations are probably butene. The reaction produces hydrogen cyanide as the
unaffected. Bilateral traosection of auditory pathways, major nitrogenous product as In all other hydrocarbon
at the level of the brahiunm of the Inferior colliculus reactions with activ* nitrogen. Ethylene, acetylene
in the cat produces a change of approximately 10 decibels and propylene are also formed. Two 6-carbon ursatu-
In the differential threshold for Intensity. Bilateral rated nitrilee were also Isolated as was a polymer
traoseetion at the level of the BIC in the cat does not which contains C, H and N in the ratio C4 H6N. In Part
produce a loss of cuqpbtlity to discriminate large chanes the formation of nondegradative products from the
tn frequeny if the lesion Is confined to the BIC as de- reaction of active nitrogen with isoprene wo s briefly
fined. When the bilateral transection extends beyond the streat Gas chtiomatograeic analysis revealed that
BIC so as to eliminate evoked responses at the cortex, the dtre Gio yielhr a complicated mixture. Fead major
there Is a complete loss In capability to discriminate products, besides hydrogen cyanide which Is the main

product of the reaction, were isolated and examined by

140 infrared spectrotcopy. Two of the major products
were identified as 3-methyl-pyrolle and 0-methyl-

Bolt, Peran and Newman, Inc., Cambridge, Ma. crotononitrile. infrared spectra suggest that the other
2 are hydrocarbons. Effect of reaction contionn upon

NEURAL STRUCTURES CONCERNED IN LOCALIZA- the yields of hydrocarbon cyanide and nondegradative
72ON OF SOUND IN SPACE, by W. D. Neff. E19U2L products was brtefly studied. Part MI deals with the
91pN illUs. IN SPACErbyW..ef f. [9ls] boundwithIdecay mecharlsm of active nitrogen. pecial attentiov

[91p. incl illus, diaprs. refa. (MAlo bound with Its is given to wall decay.

AFOSR-64-0966; AD 100222) (In cooperation wtith

Chicago U., Mll.) (Sponsored jcntily by Air Force
Office of Scientific Research under AF 49(638)1142 and 142
Office of Naval Research) Uncassitfied

Also published In Psycholog. Bettrage, v. 6: 492-600, Boston U. Dept. of Chemistry, Mass.

STRUCTURES OF BORON COMPOUNDS, by K. Eriks.

Results of experiments In which capacity to localize Final rept- Sept. 29, 1962 [41]p. incl. diagrM. tables,

sound in space was measured before and after ablation refe. (AFOSR-3785) (AF 49(638)65) Unclansl1ed

of auditory cortex or transection of auditory pathways The x- ray diffraction work contained In his report was
in the tectmun are in line with tLe notion that audit, iv undertaken w elucidate some of the structural proper-
areas of the cortex (or perhaps, circuits area involvi'M- ties of boron. The substances vary In nature, one being
the medial gew-culate body and cor.ical projection arc-3) a metal bornde, I being boron hydride derivatives and
are essential for processing information which ts coded 2 dcnor-acceptor complexes of boron tribalides. Spe-
In terms of time relationships between nerve Impulses. cifically the compounds to be described are: phoesphine
It is proposed that: (1) tueraction of nerve impulses borane (H3P. BH3 ), trimethylphosphine borane
from the 2 ears must take place at the level of the
medulla in order that accurate localization of sound in ((CH3 )3h . BH3 ), dimethylsulfozide-boron trifluoride
space can be made; (2) information based upon the Inter-
action of nerve impulses from the 2 er Is transmitted ((CR3 )2SO. BF$), pyridine-boron triohloride
upwarde ina part of the auditory system and Is coded (CH 51N. BCI.., and aluminum dodecabo•ide (AIH2).
as time differences between nerve impulses; and (3) the Aside from• the structural studies this work has re-
thala-,o- cortical part of the auditory system Is designed suited in tlte design and construction of as, Integrating
to receive the temporal information and to process it so photodensitometer based on a photoelectric st.'niconduc-
that appropriate discriminatory behavior may result. tr, for estimation of Intensities on x-ray films.

141 143

Boston U. Dept. of Chemistry, *iass. Boston U. Dept- of Chemistry, Mass.

CH ICAL PROPERTIES OF ACTIVE NITROGEN. 1. THE MOLECULAR AND CRYSTAL STRUCTURE OF
THE REACTION OF ACTIVE NITROGEN WITH
BUTADIENE. it. THE REACTVN OF ACTIVE NITHD- P.KSPRINE BORANE, H3 ?.BR3 . by E. L Mc~andy
GEN WITzI IOPRENE- A PRELIMINARY STUDY. and K Ertks. [1959] [101p. Incl. diagra. table#, refs.
IT,. STUIXES OF THE KINETICS OF DECAY OF ACTIVE (Bound with Its AFOSR-3785) (AF 49(638)65)
NITROGEN, by A. Tsukamoto, M. H. Sae, and J. Unclassified
Goldberg. Final rept. Sept. 1961 [441p. incl. diagra.
tibles, refs. (AFOSR-1459) (AF 49(638)2) Presented at Stuamer meeting of the Amer. Cryntal-

Unclassified lographic Assoc., Ithaca, N. Y., July WV59.
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Structural determinations of H3 N. BH3 2 and of Crystals of pyridine-boron trichloride wei prepared
(CH3)3NBH 33 have been reported. While trlmethylamine and cell dime- -Aons were obtained by leas squaring the

Sc z s pparameter values from 31 observed powder peaks. Theborane crystallizes in a space group having threefold cell dimensions thus found are: a z 0. 04(0)A, b z
symmetry, allowing straightforward determination of 15.3(2)A, c x 6. 16(1)A, and 4 = 102*50'. There are 4
all atomic parameters, the space group of ammonia molecules of CAN. BCIn this unit cell, leadin to a
borane is tetragonal and it is concluded that essentially 3
free molecular rotation occurs in crystals of that sub- calculated density Dx = 1.58 grcm"3 . Absences ob-
stance at room temperature. The purpose of this study served on the Welssenberg films lead to the space
is to establish to what extent the phosphorous complexes 21, 5
of BH3 show a similarity to those of nitrogen. Crystals goup P/ C 2 )-
of phosphine borane were prepared and refined. The
structure was obtained from the refinement and verified 146
by means of a three-dimenstonal electron density map
and a difference map. Final parameters for the model Boston U. [Dept. of Physicsj Mass.
and •ba'rved and calculated structure factors are pre-
sented in table form. STOCHASTIC PROCESS OF KEILON AND STORER, by

A. Shimony. [1962] [2Jp. (AFOSR-J1305) (AF AIOSR-
62-177) AD 424842 Unclassified

144
Also ublished In Phys. Fluids, v. 6: 590-591, Apr.

Boston U. Dept. of Chemistry, Mass.

MOLECULAR AND CRYSTAL STRUCTURE OF THI- The resulta of Kellson and Storer on an idealization of
METHYhPiOSPINE-BORANE (CH3 )3 P. Bi 3 , by Rt. Brovnian motion are derived more simply by showingThomas and K. Erlks. [19591 [4p. cin. table. (Bound that their assumptions are equivalent to a stochastic

with its AFOSR-3785) (AF 49(638)65) Unclasstfied process.

Presented at Summer meeting of the Amer. Crystal- 147
logr,,aphic Assoc., Ithaca, N, Y., July 1959.

Since preliminary work on trimethylphosphine-borane Brandeis U., Waltham, Mass.
showed the structure to be disordered, experiments A"hODIES TO DENATURED DFOXYMBONUCLEIC
were performed to establish the existence of a different ACIDIN S ERATUEA SERUM.V. MCE-
crystal form at lower temperatureq. Two dimensional ACID IN LUPUS ERYTHEMA1ISUS SE . V. MECH-
calculations were started first, using 21 observed hol ANISM OF DNA-AN71-DNA INHIIETION BY CKLORO-
reflections. A Patterson map could be interpreted with QUINE, by D. Stollar and 1. Levine. [19621] [7p. incl.
2 alternative models. The molels gave identical phases diagra. tables, refs. (Publication no. 205) (AKDSR-
for 13 reflections. A Fourier map calculated with these 5063) (Spotsored jointly by Air Force Office of Scien-13phm•gae n ccptbl mde frthe structure: title Research. American Cancer Society, and National

the 2 molecules in the unit cell are aligned with their Institutes of Health) AD 413969 Unclassified
P- B axis parallel to the c (-4 fold) axis. The phos-
phorous atom is tetrahedrally surrounded, the 3 carbon Ald in Arch. Biochem. and Biphys. v. 101:
atoms lying in a plane paralel to a - b. The carbon
atoms are thought to be distributed over at least 4 equlv-
alent points or, -lternatlvely, to undergo free or hindered Chloroquine inhibcts the reaction of denatured DNA
rotation around W~e P-B axis. No distinction can be with lupus erythematosus sera, as measured by quantita-
made between those 2 pssibilities on the bastis of x-ra y tivo C' fixation. This inhibition differs from that
data adone. Withthis model the calculations couldf be caused by nucleotides; all DNA immune systems are in-

hibited by the drug to about the same extent. Inhibition
extended to include all hol-reflections. A Fourier Ma o this reaction by sevL.-l analog of chloroqulne was
computed after some refinement gave 1. 94A for the studied. The binding of chloroquine and certain struc-
P-B distance and approximately 1.91A for the P-C dis- tudre analogs to DNA was measured. Inhibitory effec-
tance. Complete three dimensional refinement was
undertaken on the statistically dist ributed model. The tiveness Is closely correlated with the association con-
lowest value obtained for R E(I Fo; - I Fo).' Fo' was stants of the compounds for DNA. Chloroquine also
0.25. inhibits bacterial transformation by DNA, (Contractor's

abstract)

145
148

Boston U. Dept of Chemistry, MassB Brandeis U., Waltham, Mass.

CRYSTAL STRUCTURE OF PYIDIXNE-BORIDN TRI-CHLO~f11D, Cý%~N. BC13, bry S. A. Brenner. 11962] kN'IIIJODIES "70 DENATURED DEOXYRIfBONUCLEIC
ACID IN A LUPUS ERYTHEMATOSUS SERUM, by D.

,5!p. Incl. table. (Boind with its AFOSR-3785) (AF 49- Stollar and L Levine. [19611 [8Sp. incl. #agrs. refs.(638,65) Unclassified (Publication no. 113) (Sponsored jointly by Air Force
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Office of Scientific Research, American Cancer Society, 151
latiiaal Cancer Institute, and National Institutes of

Realth) UnclasIt fid Brandeis U. [Dept. of Physics] Waltham, Mass.

Published Ii Jour. Immunol., v. 87: 477-484, Oct. MOTION OF FOREIGN BODIES IN BOSON BYSTEMS,
You.- by E. P. Gross. 1962] [(Uip. incl. refs. (AFOSR-

41U) (AF 49(638)27) Unclassified
The reaction between the serum ef a patient with dis-
seminated Itmus erythematofms and DNA hba been studied Ala 11bushed in Ann. Phys., v. 10: 234-253, Aug.
by quanfitative complemt flion. Thermally de- -m"
natured DNA was shown to be a more reactive antgen
than native DNA. Immunologic measurement of melting The system studied is a foreign particle interacting
out and rensturatton of the antigen character'.zed it as with a gas of bosons. Particular attention is paid to the
DNA. DNase-digested antigen preparations failed to ase of a foreign ton coupled to the atoms by a hard
react but were effective Inhibitors. Lqnpu erythema- core potential plus a long range polarlztion potential.
tosus (LE) serum detected serologic differences in de- The essential features of the problem appear in a self-
natured DNA preparations from various sources, consistent field approximation. A finite fraction of the

atoms i In a single particle state which Is spatially in-
homogeneous relative to the ton and forms a condensate.

149 There ts an enhanced density of bosons near the ton.
The velocity flow pattern is such that the ton pushes fluid

Brandets U., Waltham, Mass. away directly ahead of itself, but there Is a reversed
dipolar flow far from the ton. The effective mass is

AN'T1B!DU 70 DENATURED DEOXYlIBONUCLElC very high; it Is greater then the number of atoms con-
ACID IN LUPUS RRYTHEMATISUS SERUM. TV. EVI- tlaned in a volume 4i3, b3 . The parameter b is the
DENCE FOR PUMINE DETERMINANTS IN DNA, by D. distance where the polarIzation energy becomes compa-
Stollar and L. Levine. [1962] [6]p. incL diagre. tables, rable to the boson-boson interaction energy. An outline
refs. (Publication no. 204) (Sponsored jointly by Air Is given of a systematic theory which includes correc-
Force Office of Scientific Research. America- Cancer tiorts to the above-mentioned results arising from the
Society, and National Institutes of Health) zero-potnt energy sat of the oscillations of the coupled

Unclassified ton-boson system. (Contractor's abstract)

Published In Arch. Biochem. and Blophys., v, 101:
41'-422, -June IM6.

152
A lupus serum, G.EB., reactive with relatively large
amounts of denatured DNA preparations, has been Brandeis U. [Dept. of Physics] Wal' am, Mass.
eharactertzed as containing antibodies directed to the
DNA. RNA, polyriboadenylic acid, apurtnic acid and PARTICLE-LIKE SOLUTIONS IN HIELD THEORY. by
partially digested DNA fall to react directly by C' fixa- E. P. Gross. [19621 [151p. inc!. -efs. (AFOSR-4169)
tin, bat do react as measured by !nhibition. Further ýAF 49(638)27) Unclassified
Inhibition studies show that the specificity of the anti-
bodes In Perum G. B. involve purines, and that polymers Also published ir Ann. Phys., v. 19- 219-233, Aug.
containing purtnes are not markedly more reactive than 1962.
monomerti purtnes, nucleosides, and nucleotides.
(Contractor's abstract) A number of quantum field theories have the property

that the field equatton studied as classical equations of
motion, I"ave particle-like solutions. These are spa-

150 tialU lot-alited exact solutions, with a definite value of
angular momentum. The role of these solutions in a

Brandeis U. [Dept. of Pkpics] Waltham, Mass. fully quantum theory Is the subject of investigation. In
particular, the theory of a nonrelativistic scalar nucleon

KINETIC I RY OF THE IMPULIVE MOTION OF coupled by a local Interaction to a scalar meson field is
AN INFMITE PLANE, by E. P. Gro-.:; and E. A. examined. The classical solution (whose spatial extent
Jackson. [1958] [fIIp. IncL refs. (AFOSR-4157) is a nucleon Bohr radius) Is identified with a self-
(AF 4W938)27) Unclassified consistent field .4mroximation to the one-nucleon state.

However, quantum corrections to this approximation
Also puEblhed in Phys. Fluids, v, I:f 318-326, July- yield the same divergent self-energy as perturbation
Xug9. 1W. theory. In this example, the part'cle-like solutions

have nothing to do with the uitraviolet dlwvrgences, but
For abstract see item no. BRU. 01:008, Vol. It. are relevant !o the treatment of the definite part of the

theory for strong coupling. The separation of the infi-
nite part is trivial and is accomplished by a can'inica:
transformation. The part' ,le solutions will exist for
the finite part for strong coupling. (Contractor's
abstract)
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153 AloLbthdI Jour. Math. Phys., v. 4: 615-617,

Brandeis U. [Dept. of Physics] Waltham, Mass.
It has been pointed out by Wigner that the consistency

DYNAMICS OF CLASSCAL MANY- BODY SYSTEMS, requirement between the Lagrange and Heisenberg
by E. P. Gross. 11961] [uIp. [AF 49(638)27] equations of motion does not uniquely determine the

Unclassified canoniCal commutation relations, at least for 1-dimen-
atonal systems. Itst shown that this ambiguity does

Published in Plasma Physics, Accelerators, Thermo- not arise tn local field theory whose basic equal-time
nuclear Research, v. 2: 173-183, Jan. 1961. commutators commute with the translation operator.

(Contractor's abstract)
The present state of the theory of the propagation of
small amplrtude disturbances in monatovic gases and
plasmnas is discussed. The analysis is based on kinetic 156
equations for 1-particle velocity distributions Involving
self- consistent field forces and Boltzmnann-like collision Brandeis U., Dept. of Physitcs, Waltham, Mass.
terms. A microecopic formuilation of the classical N-
body problem is developed. The theory to used to ans- SELECTION RULES IMPOSED By THE BYMIMEICAL
lyze the meaning of earlier microscopic approaches, and SAXATA MODEL, by C. too. [11"2] [l0)p. tactL tables,
carried to the point where the problem can be treated in refs. (AFOBR-64-0274) (Sponsored jointly by Air
a more fundamental way. (Contractor's abstract) Force Office of Scientific Research under AF AFOSR-

61-22 and National Science Founiktion) AD 43453
Unclassified

154

Tgispubltshed in Ann. Phys., v., 19: 314-322, Aug.
Brandeis U. [Dept. of Physics] Waltham, Mass. 82

HYDRODYNAMICS OF A SUPERFLUID CONDENSATE, New sielection rules for strangeness nonzero systems
by E. P. Gross. [1962] [13]p. inc. refs. I[AF 49(638)- baned on a symmetrical Sakata Ioe are discussed.
271 Unclassified New operators, GAP. (exchange of A andi p) x (chargE

conju~gtlon), and G (exchange of Aiand n) x (charge
Published In Jour. Math. Phys.. v. 4:195-2D7, Feb. An
1973.- conjugation) are defined. It is shown that in some sys-

tems these operators define good quantum numbers
T'he theory of the condensate of a weakly interacting Base and that new selection rules a". obtained. These selec-
gas is developed. The condensate is d&scrlhed by a tion rules are applied to the processes:
wavefunction o (z, t) nnrmalized to the number of parti- X00 + IFA- - -C rec
cles. It obeys anonlinear self-consistent field equation. K - . PK .~rec
The solution in the presence of a rigid wall with the Some processes are useful for checking these meclec-
boundary condition of vanishing wavelunction Involves a tion rules. (Contractor's abstract)
de Broglie length. This length depends on the mean po-
tential energy per particle. The self-consistent field
term keeps the density uniform except in localized spatial 157
regions. In the hydrodynamical version, a key role is
played by the quantum potential. A theory of quantized Brandeis U., Dept. of Physics, Waltham, Mass.
vortices and of general potential flows followus immedi-
ately. In contrast to classica. hydrodynamics, the cores TWO-NTUTHINO HYPTHIESKS AMI LEP'10N-BARfl)N
of vortices are completely determined by the de Broglie SYMMETRY, by C. too. [19621 [31p. (AW)SR-64-0375)
length nnd all energies are finite, Nonstationary dis- (Sponsored jointly by Air Force Office oI Scientific Its-
turbances of the condensate correspond to phonons, search under AF AFOSR-61-22 and National Science
rotons, vortex waves etc. They can exchange momentum Foundation) AD 434503 Unclassified
with rigid boundaries. This is compatible with the
vanishing of the wavefunction at a boundary. This con- Also published In Naom Cimento, Series X v. 25:
dition fully determines the dynamics of the system. 435--49,Juy15, 1962.
These points are Illustrated by considering the motion
of a foreign Ion in a Bose gas, a rotating container of The 2 neutrinos of p - and 0 -decays are written as a

fluid, and the Landau criterion for superfluidity. single 4- component neutrino, v ,and the

155 Hritontanasmuned toH = J+J, J1 = V- y 0( * )

Brandeis U. Dept. of Physics, Waltham, Mass. A( - v m+ýbaryon cu-rent- The weak baryon
current is supposed to be symmetric under the replace-

NOTE ON UNIUC~ENESS OF CAI~1NDtCAL COMMUTA- ments u+ - A, t- p. 1 - nt, leading to the eipression
71ON RELAIIOM. by R. Arnowitt and S. Deser. May s(1, i -'p Some consequences are
1962, 3p. (AFOSR-J1451) (AF AFOSR-61-22) '5 +7a -f)P
AD 427699 Unclassified pointed out.
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is$ uased to dtacuss sell- energy questions. In this way,
the static gravitational and electromagnetic seLlf- .nasses

Brandeis U. Dept. of Physics, Walthai-!. Mass. of point particle systems to treated to Section VII.
Whether gravitafionoe effects will maintain the finiteness

CANDMCUtAL ANALYSIS OF GENERAL RELATNITY, by of self-energies in quantum theory to a question which
R. Arnowitt, S. Deser, and C. W. Misner. [1262] is conttered in the final section.
[10)p. Incl. refs. (AFO8R-64-?45) (Spo-~sored joint1-j
by Air Farme Office of Scientific Research unde:r AF
AYOS-61-22 and National Science Fowidation) 160
AD 4538)9 Unclassified

BrrAndei U. [Dept. of Physicsl Waltham, Mass.
Alsopublished In Recent Deeelopmento in General

itiWYReW-ork, Pergamon Press, 1962, p !27- L4W LYING STATES OF A SYSTEM OF INTER-
136. ACTING HO6Ol, by E. P, Gross. [1962] f 15k.

(AF AFOSR-61-22) Unclassified
A brief summary of the results of a program Isolating
the dynamical features of the gravitational field is pre- Published itt Ann. Phys. * v. 20: 44-C0, Oct. 1962.
seated. By analogy with the parametrized form of
particle mechanics, the gravitational field Lagranglan is The ground state wave function and energy of a system
written in finst-order form. The constraint equations of Interacting bosons is studied. Attention Io focused
are solved In principle by decomposing the variables on the real function SM -. XX) dafined by * =
into transverse and longitudinal parts (of which the latter e5 . S i. written as a sum of Intrinsic 2-patrticle.
may be discarded) and Imposing coordinate conditions. 3-particle, etc. functions. The functions are fully de-
In the end the action Integral is written in terms of 4 ~ termined by matching intrinsic n-particle terms In the
canonical variables. Different choices; of coordinate equatioin obeyed by S. Thie theory describes boah close
conditions lead to different canonical va~riables. Tne collisions an the interaction of sets of particles with
definition of energy and the self- energy problem are the surrounding medium. Analysis of the prc-cedure In
discussed. (Math. Rev. abstract, modified) term of dtetribetion function reveals that a lIneariza-

tion of the generalized superposition approximation is

159 the key feature. Excited states of the phonon roton
type are found in the form * =FeS ,ith F afullyde-

Brandeis U Dept. of Physics, Waltham, Miaw. termined sum of terms of different particle numbers.
The wave functions are similar to those used by

THE DYNAWf(S OF GENERAL RElATIVITY, by R. Feynman and Cohen for actual liquid helium, but give a
Arnowltt, S. Deser, and C. W. Misner. 11962]1139]p. more detailed description of the excitations for the re-
tril. refs. (Sponsored jd;Aly by Air Force Office of strictked situations where the theory applies. (Con-
Scientific Research under AF AKISR- 61- 22 and tractor's abstract)
National Science Foundation) Unclassified

Puiblished in Gravitation: An Introduction to Current 361
Research, ed. by L. Witten. New York, Joan Wiley
& Sons, 1962, p. 2V7-265. Brandeis U. [Dept. of Physical Waltham, Maws.

The problem of the dynamics of the gravitational field WEAK INTERACTIN MEDIATED BY REGGE
is outlined In Section 1. Section IIT presents a brief re- PARTI1CLES, by C. too. [19621 f114k. Incl. diagrt.
view of parameterized particle mechanics, Tohe table, refe. (Al' AFOSR-61-22) Unclassified
Lagrangtan of general relativity is cast into Palantint
and 341 dimensional form and the geometrical signifi- Published in Ann. Phys., v, 23: 304-317, Aug. 1963.
cance of the variables is discussed In Section MI. It is
shown that relativity has a form identical ito parame- Under the assumption that the ý.eak Interaction' a

tese mcanic. Section TV completes the analysis, nedaebyRge type particles, the cross section
to obtain th(- canonical variables and their Poito for v - n -. p tuI given. Thisi cross section Is re-
brai.net relations as well as the P. D. equations of nio- inarkably different from that given L-y the usual weak
tion. It is poesible to set up the analysis of gravitational interaction, if the spin of this particle to one end the
radiation in a fashion closely analogous to elecito- slope of the Ragge trajectory is conaparadi-eliy as large
dynamics by Introducing a suitable definition of the vave as to- the strongly Interacting particien. Finally, a
zone. In this region, gravitational' "vex propagate as comparison to made between cross sections for weak
free radiation, Independent of the strung field interior Interactions and strong interactinns at high energy
sources. The waves obey ordinary wave equations and wh-n the weak Interaction does not have a Reggt *e-
consequently satisfy superposition. The Poyntlng vector havior. (Coatractor's abstract, modftfe-1)

contrast, the Newtonian-Ilke parts of the metric can not
be determined within Lha wave zone, they depend strongly
cn the interior non-lnearities. These points are dis-
cussed In Section V. When the analystslIsexuended to
include coupling of other s ys tems io the gravitational
field in Section VT. the abon deffinition of energy may be
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162 165

Brigham Young U. Dept. of Chemistry, Provo, Utah. Brigham Young U, Dept. of Chemistry, Provo, Utah.

RHENIUM CATALYSTS. IV RHENIUM(IU) OXIDE RHENIUM CATALYSTS. Vil. RHENIUM(VI O=IE,
FRO)M PERRHENATE VIA BORDHYDRKDE REDUCTION, by H. S. Broadbent and W. J. Bartley. [162] [31p.
by H. S. Broadbent and J. H. Johnoon. f19621 [31p. incl. table. (AFOSR-64..0924) (AT 18(600)1164)
inci table. (AFOSR-64-0921) (AF;8(6D0)1164j AD 440054 Unea*'xftod
AD 439967 Unclassified

Also published In Jour. Org. Chen,., Y. 28: 224.1-2347,
AspulseinJour. Org. Chem.,* v. 27: 4400-4402, Sept 193.

Rheniwn (VI) oxide is a very efficient catalyst for the
The addition of sodium borohydride to cold aqueous hydrogenation of carboxylic acids and carbonmides,
solutions of perrhenate and acetic acid produces good being comparable to the rhenium(Vrf) oxide wicth to
yIlds of very finely divided, black rhenirum (1111) oxidde the most efficient catalyst for these purposes yet re-
possessing marked catalytic activety. A summary of some ported. The former oxidde, which can be very easily
hydrogenations catalyzed by this substanc Is presented. and simpli made from the Latter, is nonh.i-rosecpic and
The oxide is not ordinarily reduced to lower oxides or stable in air, thus enjoying considerable advantage in
the metal during the process of bydrogenation. (Con- handling over the -3ommercially available higher oxide.
tractor's abstract) (Contractor 's abstract)

163 166

Brigham Young U. Dept of Chemistry, Provo, Utah. Brigham Young U. Dept. of Chemistry, Provo, Utah.

RHENIUM CATALYSTS. V. RHENIUM HEPTOXIDE- RHENIUM CATALYSTS. Vill. REENJMII l OXIDE
TETRAHYDIVPYRAN CtIMPLEX by H. S. Broadbent D[9YDRATE FROM PEREHENATE VIA ALKALI
and J. H; Johnson. (1962] [31p. tnci. table. (AFI)6R- META-AMINE REDUCTIbl, b3 H. S. Broadbent and
64-0922) (AT 18(600)1164) AD 432973 Unclassified D. W. Seegmiller. [1982])[4]p. incL tables, refs.

(AFOSR-64-0925) (AT 18(600)1164) AD 440055
Also p blsed in Jour, Org. Chem., v. 27: 4402- Unclassified

4u, Dec. 1962. Also published in Jour. Org. Chem.. v. 28: 2347-

Rhenium (VII) oxide reacts with boiling tetrabydropyran 2350, Sept. 1963.
to form a nearly colloidal, black, voluminous, insoluble
complex which has unusual activity in catalytic hydra- Ammonium perrhenate and rbenium(VIt) oxide (but
genations. It is relatively active In promoting satura- not potassium perrhenate) are reduced by sodium or
tion of aromatic hydrocarbons whereas nitro compounds lithium (but not potassium) in liquid ammonia or lithium
are singularly inert under comparable conditions. In ethylamine to black, insoluble rhentum(II) xidde di-

hydrate (Ref)- %H2 ), a new compound of rhenium,
stable to dehydration at 100'I over phosphorus(V) oxide.

164 This rhenium oxide is a catalyst for the hydrogenation
of many orpanc compounds, being particularly

Brigham Young U. Dept. of Chemistry, Provo, Utah- efficient for the hydrogenation of the carboxylic acid
function. Some Interesting examples of selective

RHENIM CATALYSTS. 11. RHENIUM(%IV) OXIDE hydrogenation are reported. (Contractor's abstract)
HYDRATE, by H. S. Broadbent and T. G. SrILn [19621
[31p. incL table. (AFOSP- 64-W923) (,AT 18(600)1164)
AD 439981 Unclassiafled 167

Alopblse In lour. Org. Chem., v. 28: 2343- British Columbia U. [Dept. of Mathematicsa
2345, SeptL 1943. Vancouver (Canada).

Excess zinc in acid solutions In the presence of air GENERALUZA71ONS OF SOME COtMBIKAIORIAL
reduces perrhenate to a finely divided black substance INEQUAUIJ7ES OF H. J. RYSER, by M. Marcus and
characterized as a hydrated rhenium(lV) oxide, probably W. R- Gordon. [1962] [11l]p (APOSH-S334) (AT 49-

R10*2. 5112 0. A survey of its catalytic activity in the (638)776) Unclassified
hydrogenation of a variety of organic substrates Is pre- Awpb ise n I11. Jour. Math., v, 7: 582-592,
sented with particular attention to the selectivity of Dc
hy& igenation observed.

Let H be a non-negative hermitian matrix of rank e
and order vwith eignvalue.).X, I..., I Xe where
-X I ý . eýAe1ý... V= 0. Lethbbeain

integer'1-andsuchthateshvv. Definekandkby
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tram (ED, k, A~ ifI (hj/v - IA~v 1) A d Let B' be thelo

Smarit of order h defined by B = (k-- X)lI + X J, where I
t thwe ten dtmatai x a nd J n n the matrix with all entries British Columbia U. [Dept of Mathematics) Vancouver
-s-W bto1. Le t obethe matrixoforder vdenedby (Canada).

eo - B . 0, "eient sum is direct and 0 is the zero THE F dELD OF VALUES OF Tth ee DAeARD Ps f-
f(*aaiofover v- b. Next, letk6-trace(H)/v, a DUCT, byM. Marcus and R C. Thompson. [1e62]161p. (AI'OSR-33$6) (.AF 49(08)776) Unclassified

L1.1 a1.- cujl fa = ((a/v) - k o)e(v- 1) and let B c be the ar

Smatrix of order v defined by B* = (k* =A*)l + Wc. By Adso e nshed in Arch. Math., v. 14: 283ru98, 19ro.

f we udersand a non-nleative concave symmetric Tho HA rmard or Schur product A o 8c rf 2 n x nThe main ore,-st or fo-llogative rst . Suco te matrices A = (giv, t h (be s tc e mathrix cathat whenever 01 + (I - f)b Gf x : f(i) > 0 1, 0 < e < 1, (

thre afhThe paper deals (t ) with the fpeld of values A o B for A,
c a(at + (1 - .)b) - ( tAe) + (I - O) a hd) b normal, in particular if A and B commute. The latter
if and oly If H nd b are proportional. Then f he called result ta applied to A psia tive defln'te hermittsn and Bs•trictly concave. Let A be a matrix with etgenvaluos a scaler function of A, corvey, non-tncressine on the
it 1 V 0, ... , *v XV 0 and let f(A) denote fu, .... ). closed interval dotermtned by the characteristic roots

of A. The results of (1) are apFlIed to certain compoundS~~~~~~~The main results are the following. If f is concave, then m~-esadgv hoeacnenn h oaino
i th marics H nd o ottsy f~') s/(e).If fis tritly products of determinants (permanents) of corresponding

concve and U ( X ... )v) f Gf, then equality holds tf minors of A and D. The Lyapunov equation AG + GA*z

and only if H and Bo have the same etgenvalues [H z B*I. K is studied. If A tos usum._,.d similar to a diagonal then

B']. the Lyapunv equation can be trarsformed to (etIffis strictly concave, andIf for some integer z, GI+* k
is the set of non-negative vectors -M at least z positive k.j which is a Hadamard product. Using this idea a

coordinates nod If k + (h - l)k 1 0 sad z•e h or k + new proof ts founu for a generalization of Lyapunov's
(h - I) - 0 and z < h 1z < v, then f(H) = f(ý ) and only theorem concerning stable matrices. if A to normal
if H and 8 have the same etgenvalues. Aen1ogous then bounds for the characteristic roots of G are also
theorems Rold for f convex with f(H) 4 f(BD). The theo- obtained. (Math. Rev. abstract)
rems are generalisations d inequalities on compound
and induced matrices. The inequalities are coznWna-
torlly significant and may be appliee to directed graphs 170
and(v,kA) €onflg,.rations. (Math. Rev. abstract,d (British Columbia U. [Dept of Mathematics] Vancouver

, (Canada).
16B

MATRMCES IN LINEAR XECHANICAL SYSTEMS. by
ifttsh Columbia U. [Dept of Mathematica] Vancouver M. Marcus. [19621 [5]p. [AF 49(638)7761

(Csanda). Unclassified

AN INEtQUALITY CONNECTING THE P-CONDITION Published in Canad. Math. Bull., v. 5: 253-257, Sapt.
NUMBER AND THE DETERMINANT, by I. Marcus. Too.-
[1962] [4kp. (AIORR-3•,5) (AF 49(W8)77e6)

Unclassified In a recent paper on the stability of linear mechanical
systems S. P. Dtliberto discusses certain reduction

Also publIaWe in Numerisclie Math., v. 4: 350-353, theorems for symmetric and skew- symmetbic
TOM- lHamiltonian matrices with respect to symplectic orthog-

onul itmIlarity. In this papr, it it shown t.at a unified
For a positive definite, hermitlan matrix A of order n, simple argument will handle both of these problems.
with characteristic values XI a .. n' the "P-condt- As an example it is indicated how the argument can also

1 n ~'e used to obtain the reduction theorem for sympleetic
tio. number" Is defined to be the ratio p = )1 /In. The orthogonal matrices. (Ccntractor's abstract)

author proves an inoquality connecting p, the determinant
of the matrix, and the principal diagonal entries a,171
namely, n-l n

dot A c- q n ait, British Coiumbia U. [Dept. of Mathematics] Vancouver
t=1 (Canada).

where q - 4p/p(p + 1)2, and shows that equality occurs
if and only If A is a diagonal matrix. The proof depends ASYMPTO'JTC VARIATIONAL FORMULAE FOR
on the Kantorovich Inequality and on some properties of EIGENVALU,%& by C. A. Swanson. [1962] [l1kp.
symmetric means. Applicatlons are made to certain (AFOSR-J259) (AF AFOSR-61-89) AD 400839
special classes of matrices. (Math. Rev. abstrAct) Unclassified

Also publlshed in %:anad. Math. Bull., v, 6: 15-25,
Jan. 1963.
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Itte elgenvalues of a second order self-adjoint eliltpic spond to the special r of the form r(A) h(dlam A). 2U.
differential operator on Riemannian mt-space Rt are con- paper also reviews, unifies, and simplifies a larg
sidered. The purpose Is to obtain asymptotic variational body of known results. (Math. Rev. abstract, modiuled
formulae for the elgenvalues wider the topological
deformations of (1) removing an c -cell (and adjoi ning an
additional boundary conDition on the boundary component 174
thereby introduced), and (2) attaching an c- handle, valid
on a half-open interval 0" e iti In particular the British Columbia U. [Dept. of Mathematics] Vancouver
formulae eA'.blt the non-analytic nature of the variation. (Canas).
Similar variational problems for singular ordinary differ-
ential operators are considered. ON COVERING SYSTEMS, by D. J. Miallory and K.

Sion. [1962] [10]p. (APOOR-W4-070) (A? AIVR-62-
261) AD 436179 Unclassified

172
Also ublished In Can&d. Jour. Math., v. 16: W2-?,

British Columbia U. [Dept. of Mathematics] Vancouver194
(Canada).

The relationships between 3 systems artestudled
ASYMP7011C ESTIMATES FOR UIMIT CIRCLE (1) Vitalt systems (V-systems); (2) a modification of
PRO)BLEMS, b!, C. A. Swanson. [1961] [111p. mde. the systems having the property (V) Introduced by
refs. [AF AFCSR-61-891 Unclassified Sion (S-systems); and (3) a modification of tMe tile sys-

tems studied in Hahn and Rosenthal (T- systems). The
Published in Pacific Jour. Math., v. 11: 1549-1559, main results state that V-systems are always S-systems;
Win~terrW16._ under certain conditions, V-syste-is are T-systems

under more stringent conditions, S-systems are T-
Characteristic- value problems are considered for the systems. It Is then shown that the converses, In general,
second-order differential operator L defined by do not hold. It ts also shown that for T-systems, mess-
(1) Ux z1/k (a) f-dVdsfp(s)dK/ds] + qi(s)xl? or. the open urable functions are itpproximately continuous. Tlhis
interval -- aw- s< x <w a-, with suitable 'v-ndary result issopled toobtain adensity theorem.,
condlitions at wt-, i,,+ w-, w~+ are, in general, singu-
larities of L. The type of result desired ts to begin
with a regular Sturm-Liouville problem. (2) Ly = 175
/jy, Uay ý Uy = 0, on the closed boundedinterval
[a, b] =(w-, w+), and obtain estimates wimlch imply that British Columbia U. Dept. Of Mathematics, Vancouver
for each characteristic value u = u1)of (2), tie limits Cia)-

of IA ab s a, b - w-, w~+ will exist. Here UaW Ub are ON RAUSOGIFF MEASRES IN 'I0POLWCICAL
appropriate boundary operators. The estimates are SPACES. by C. A. Rogers and M. mton. [10623 [101p.
obtained by means of projection mapipings on suitable (AOR-64-1626) (AF APUSR.-62-268l AD 446891
Hilbert spaces. The basic assumption In this paper is Unclas~ifed
that both Is tiwtt both w-, w+ &re limitt-circle singularities As ulse nMntb ahv 7 6-8
of L. Then estimates are given which imply that for As ulse nMnth ahv 7 098
each characteristic value X~ of (1), there exists a char- 1963.
acterlatic value a of (2, near X for a, b near o-, w+ Agnrlzdpoesi nrdcdfrdfnn

and gal - X as a, b - wi-,w, w uder suitable restrictions measures in a topological space. The sets which are
as to the limiting behavior of Uax. U . as a, b -t*-, w.+. measurable for these measures are studied. Some

bir approximation properties are established. It ise shownEstimates are also given comparing characteristic func- that, when the space X is metric, the new measurs are
tions of (1) and (2). (Math. Rev, abstract, modfied)cosyreaetohsedfndItiuslwyb e

of coverings oy sets of small ulamett-r. Some non-I173 trivial examples of measurew, constr,&.eed by the
process are also given.

British Columbia U. [Dept. of Mathems tics] Vancouver
(Canada).

176
APPROXIMATION PR)PE&1T[ES OF MEASRES
GENERATED BY CON71NUJOUS SET FUNCTIONS, by British Columbia U. [Dept_ ef Mathematicsl Vancouver
M. Sion and D. Sierve. [1962] [121p. (AR'ISR-J4?5) (Canads).
(AF AR)SR-62-261) AD 407109 Untlassilled

ADEL- PERRO)N INTEGRALS, by P. S. Bullen. [10621
Also ublished In Mathematics, v. 9: 145-156, 1962. [31p. (A? APOSR-62-261) Unclassified

The authors consider a wide class of Caratheodor!y outer Consider the class of L-harmonic functions h, defined1
measures a (1) and u (r) = t coq ()defined ini terms in le, n z 2, by the elliptic operator L. h =0 where

F of a set function r on the class of all subsets of a co. s-
pact metric space X. The Hausdorff measures corre-
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(Canitda)-
Manyof he oncpts f casscalpotetitial theory extend
to hi ela.Genraizaios o Lhave been developed MIXED DGIER ANO GNR71S

byseerl utor. sig herresults it is hoaped to FOR DECIMAL MACtIINES by J. L Allard, A. R.
exen Rdi'sclasca rsutstocover all L in, I1). Dobell and T. E. Hull. 1196211111~p. iel- tables, refs.

[A? AK)SR-62-264j Unclassified

177 Published In Jour- Assoc. Comput. Mach..* v. 10: 131-
ThTZ7Apr. 1C.

British Columbtia U!. [Dept. of Mathenuticsj Vancouver
(Canadfa). This paper summarizes the results of extensive testing

-RUC N O ORIEZSPACS B COPLEION of random number generators of the mixed congruenila
CO2I.S.ICT NOO EZSAEBYC PL IO type, 3Mast results are for %word length 10, andi special

By . S Bulen l962]' y~. (A? AFOSR-62-261, attent3no is given to simple multipliers which give fast
Unclassfified generators- Results show that these mixed generators,

tn contrast to the multiplicative ones, are not cowtsst-
Zamansky his shbyvn how to contstruct the L spaces by ently good from a statistical point of view- The cuses

which are bad seem to belong to a well-4eftned cllss
completion. In this report, the same canbst uction is whitch, unfortunately. Includes most of the generators
carried out for the Orllez spaces L, This conmstruction associated with the simple multipf.-Pra. However, an

unexpected result is that all generators as sociatied %ith
uses Zamansky's as an. example but has the advantage one of the simplest and fastest mulitpliere, naxcely 101,
of avoidlin the separate discussion of the cases p 1turn cut to be cnsistently good for word length@ prester
and p >I tCUi1ed by Zamanskk. than 7 (Bette. A final section of the paper suggests a

simple iheoretical explanation of these experimertil
results. 'Contractar~s abstract, modlired)

178

British Columbia U. !ZDeptL af Mathemnatical! Vancouver l8C
(Canada,.

British' Columbia U. I~ept. of Mathematics! Vancouver
EFFICIENCY OF PREDIC70R- CORLREC'T)OR PZO- 'Canada).
CEDURES. bv 1%; E. Hull and A. L. Creemer, '1962'
:11 j. incl- dlagrs. (AFOSR-J12101 (In cooperation STABILITYI1N THE NUMERICAL INTEGRATION OF
&ith New York U. . N. Y, 1 (Spor-sored jointly by Air ORDIMARY DIFFERENTIAL EQUJ%71O1S. by T. E.
Force Office of Scientific Rese-arch under AF AFOSR- Huoll. 11962] [2ýp. FAF AFOSR-62-2641
62-264 a" Defence Research Board -1 Canada) Unclassified
AD 424171 Unclassified

Published in Information Processing- Proc. of the
Als pi~lsedin Jour. Assoc. Comput. Mach.. *V. 10- 1biie-FitF1ederation for Information Processing

~I~i7 iy1.Congress, Munich tGermany) (Aug. r7-Sept- 1. 1962).
Amsterdam, -North- Holland Publishing Co.. 1963.

This is a study, of numerical solution of first-order p. 211- 212.
dtfferentiti. equations by predictor- corrector methods.
The study is restricted to methods of the Adams type. The purpose of this paper is to consider the stability
Some 17 different differential equations with know ama- of predictor-corrector procedures in the numerical
lyric solutions were solved on a digital computer. These integration of the initial value problem for ordiiary dif-

were done with various step sizes. va~ious predictor- ferential equations, First, a consistent corrector

corrector formulas, and with various numbers of Iter2- formula is defined as one whose- local truncation error
dons of the corrector per step. Several plots of error is Offh as h -. 0. Then, the result, is as follows- the
vs cost (-number of evaluations of the differential equs- approximate solution generated by a predictor- correc-

to)are shown. It appears that the best predictor- tor procedure will converge to the solution of the
-orrector procedures, at least for general purposes. tratial-value problem as h - 0 if and only If the corree-
rIsaAing f is fairly complicated, are those which in- tor formula is both consistent ond stable: rniaeover. a
.ares 2 evaluations of f and 2 applications of the correc-nesaradsufcntcdionornbitIsht
tcr formula per st'tp. No cotmparisnn is made with k Sk-1
Runge- Kutta type formulas. (Math- Rev. abstract-) the terns of S -a,5 are In or on the unit circle,

and that if they are on it thee are simple. In the second
part of this work, h is considered to be small but not

tbelarge (in practice 3 or 4) so that the effect of the
predictor formula Is negligible. In the third and final

th s epnumbemten rof Iteratisons persep,
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Brown C. [(Dept. of Physics)' Providence. P.. 1. Ssown V. Metals Research tab.. Providence, R. 1.

ULTRASONIC ATTENUIATION IN SUPERCONDUCTORS: SOML ASPECTS OF GRAI' .)DU,%ARY MIGRATION
A'NISTWKPY OF THE ENERGY GAP (Abstract), by IN P'LASTICALLY DEFORMED SINGLE CRV TALS. by
J. R. Lelttositz and R. W. Morse. [19621 [11p. B. I. Basu and C. Elboumt. May 1962 f19jp. incl.
1AF 49(638)6) Unclassified Ulult. diagra. (AFOSR-2643) WA 49(638)479)

Presented at meeting of the Amer. Phys. Soc., NewAD320ncssfd
York, Jan. 24-27, 1962. 'Me migration of various grain boundaries to studied

Publshe inBul. Aer.Phys So., eris I. Y 7:in Al secimens. these specimens are prepared fromn
Publshe In ull Ame. Pys. oc.* SeiesII. .7:single crystals, deformed plastically at room tempera-'

1962- tlure. Btoundary velocities are measured (far a givenn
temperature) as a functlioi 1 bounsdar rotation and

Anise: copy In the superconducting energy gap, observed position parameters. Dislocation densities and arrange-
by means of transverse ultrasonic waves, io repcrted. ments are determined in the recrystallized volume
On the tree-electron mode). transverse lattive waves of the specimen. by means of an x-ray diffraction terch-
interact more selectively with electrons on the Fermi niqtae suitable for this purpose. large differences have
surface Zhan do longltadira!i waves, and hence probe been found in the mobility of grain boundtaries. as a
Lhi gap anisotropy mure finely. The temperature de- funct!on of boundary position (tilt or twist), for a given

peiidence of superconducting attenuation ir sf TI was rotation angle., Correlations between boandary Angle and
measured As a fwiction of orientation in single crystal dislocation density in the recrystalli zed volume are
tin, at frequencies upi to 70 n c- see for all principal discusbed. Thbepassage of certain grain bomi-arles
propagation directions arnd ali polarization directions was found to produce crystals of unusually luw dii Inca-
permitted by sumznetry. Anirotropv was found --- be tion density und very uniform reflectizg power for
asscciated with change of polarization as well as propa- x-rays. Crystals ;, comparable perfection are fre-
:atior direction. Far All orientations. in addition, qtaently encounitered In some Ionic and covalent solids,
' "n wsfound, within experimental accuracy, to be but are quite unusual in Al. (Contractor-s abstract)
odemonelitial form at low reduced temperatujre as pre-
dictedi by BCS. Certair features of the anisoiropy in
apparent energy gap found to be associated with rotation 184
of pusarlzation vector in the (00111 plane (the rsuge o! gap
v'al-ars being 3.4 to 4.3 kT, are believed to be of special 'Brown U. Metals Research Lab. Providence. R_ 1.!
inte'rest. Difficulties Associated with -real metals
effects- are discassed, And someC qualitative identfifca- EFFF('7 OF THERMAL FLUICTCATI[OrZ ON STRtAIN-
.Ir.wihertsraetrcueaetetd A)H' ITUDE-'DEPE2DEN-1 DAMPING (Abstract), byn~m.wit Fem, srfae srucure re reaedL_ J Feutonicw, A. V. Granato. and K Lacke. 'I1962j

,11p. Sponsored jointly by Air Force Of-flee of Scien-
tific Research under [AF 49(M3)4791, Army Ordnance
Office, and Atomict Energy Commission)

B. t:,V Div, of Encirneering, Prur-dence. Rt. L. Unclassified

AN EXCPERIMENTAL M1E THOD FOR MEASU3MNG THE Prt-sented at meettng nf the Amer. Phys. Soc..
£ELE--TRICAL CONMUCiWINFY OF HIGH TEMPrERA- Baltimore. Md.,* Mar- 26-29, 1962.
'7!tRE GASES. bnr G_ F. And-5trqni June 196'2 :3jp,
.'ýc:,. !!us. diagrs. tables. refs. ITechnical rep*- no. Pablished In Bull- Amer. Phys. Soc. Series U,. v, 7:
'*T-35; iAR)SR-3027) iAFAFOSR-62-111; io, Mar. 26, 1362.

Ai" z~:imUnclasstfied
Although the mechanical theory of Granato and Locke

Al11so pwbltshed inpart -.;jour. Aerospace Sci.. v. 29: for the strainý-ampjltude-dependent internal friction
.2r7-3.:64, Cit. 19;2 and modulus changes of solids containing dislocations

orves a fair account_ of many of the observed effects.
llh ,~sb~tyof utilizinig the effect ? ofaandtcrting simpletheoetical calculationws shw that the effect of

zrrrent atlv. is investigated theoretically and experi- tend the theory to -finite temperatures, a detailed study
metaly e'n method debcribed is well. suited for of the possible static-equilibriumt configurations ofa

ntea~siaing the exectrilczi conductivity of gases at high pinned dislcation as a function of eiterral stress Is
denslt~es. Data which ha-.e been obtained for air in the required. Results are presented for the 2 specific
rant. ý' S4 mhos meter to 250 nihos meter at airnos- examples of a dislocation with a single pinning point
ptieric dirnsity are Included to Illustrate the use and and a continuously pinned dislocation. By considering
feasibility of the experlmental technique. (Contractor's the kinetics of breaiaway, It is shown how the decre-
.ibstruct! ment ard modulus change can be computed from these

results A qualitative discussion of expected behavior
is given.
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lion of the hrst ordt& ,rms. The paper derives- the

second order V6XB phas' shifts of the elastic scattering

.R--_ vn U. Metals Research Lab., Providence R I1. J from tLt transformed radtil equation and shows that
this simple sutbstittion in the second order hAution of

JU-P FRE ENCY OF A PINNED MI CA•ION the normal equation no songer givee the correct solu-
SEGMENT (Abstract), by A. V, Granaoo, K. CT , and lion. The phase shifts In tbc- 2 cases are tabulated for
L. [,. ) Teitonteo. J19] [JIp. [Sponsored joinfly by the Leniard-Jones potential.
Air foree Office of Scientific Research wiAer AF 49-
(M3)479, Army Ordnanc* Office, and Atomic Xnergy
commission] Unclassified 187

Presented at meeting of the Amer. Phys. Soc., BLu.. Cv. - Inc. [Bidd Electro- _!s DIv. j Long Island
Baltimore, Md., Mar. 26-29, 1962. City, N. Y.

Published in Bull. Amer. Phys. Soc., Series U, v. 7: AU'IOWATC RECIGNTION TECHNIQUES APPLICA-

MPNK7 ir., 26, 1962. BLE 10 IUGH-INFORMAT1ON PICORJRAL INPUTS,
",y A. rosevfeld. [1962; !l0jp. tncl Illus. tables.

The mean time v required for a pinned dislocation jAF 49(S38)1143) Unclassified

segment to jump away from a pinning point by thermal
fluctuatlois to given by rate theory in the form Presented at 1962 1. R. E. Tnternat'l. Conrendion. New

-1 York, Mar. 26-29, 1962

0-UK ee y Abstract clsc In Proc. Ist. Radio Engineers,
have their conventional meanings. A calculation has v. 50: 351. Mar. 1962.
been made of the effective jump frequency, or the pro-
duct of the attack frequency ro and the entropy factor Puble i. In. E. Internat'l Coiventlo Record,

exp(hSI/). This quantity is required In theo-ies of TFTflT23, 1962.

interMnl frictio creep. and flow stress. V ,J the lThis paper describes an automatic recognition technique
assumption that the normal modes of a cry,;-.1 containing which ts applicable to high-information-content inputs
dislocations can be split into the usual Debye ,ires plus such as antenna or space reconnassnce data. The
locall-.ed modes at the dislocations, the freqit~es of basic steps involved are: (I) Measurement of data tex-
the dislocation modes can be computed for both the stable ture (average apltude and contrast frequency spe-
pinned position and the saddle-point position by using Me trum); (2) Extraction of conspicuous figures. formed
vibrating-string analogy for the dislocation. From by outstanding contrast discontinuities or radical tex-
these, th- attack frequency is found using Vineyard's ture changes; (3) Recognition of certain simple straight
analysis. The result Is that the attack frequency de- line figure,, such as parallels and perpendiculars;
pends only on tMe pinning-point Interaction energy AU (4) Analysis 01 #be context in which varIus cunmi•,m-
and not on the length of the dislocation segment, in spite tions of textures .nd figures occur. Applicatitisard
of the fact that y depends on the dislocation length. For Instrumentatton powsiblitties are considerd. (Con-
AU = 0.1 ev, the jusip frequency ts of the order tractors abstract)

1010 se•c.

188
186 Buenos Air-s U. Inst. de Anatomnia General y Embriologl

Brown U. NMetalf Res.-ch Lab. ] Providence, R.I 1. (Argentina).

NOTE ON SECONDX-OIVER W. IL B. PHASE SHIS, THE EXTRACELLUIAU R SPACE IN THE 7OAD
by S. -1. Chot and J. Ross. [1962]41p. ncL. dLagrs. RETINA AS DEFINED BY TME DISTIUBU7TON OF
tables. (Sponsored joinly by Air Force Office of Scmen- FERRWCYANIDE. A LIGHI AND ELECTRON MICRO-
tiftc Research under AF I(03)87, Alfr-19I P. Sloan SOOPE STUDY, by A. Lasansky and F. Wald. [1962]
Fodation, and National Science Foundation) [171p. incl. ilius. refs. (APOSR-JIOSO) (Sponsored

Unclassified jointly by Air Force Office of Scientific Research
under AF AIOSR-W0-5 and Consejo Nacional de In-

Published in Proc. Nat'L Acad. Sd., v. 48: 803-806, vestigaciones Ctetfic•s y Ticnlcas de la RepWbltca
Wty 1962. Argentina) Unclassified

The phase shiftR for elastic scwattertng by a spherical N "bed In Jour. Cell. Blol., v. 15: 473-479,
potential are obtained by the WEB approsimallon of Dec. 1962.
the radial wave function up to second-order terms. The
dilJicultes of applying the approximation to the radial Measurements of the uptake of compdmnd that
Schrodinger eqution can be overcome by a transforma- o.-dinarily do not penetrate into Cells have been a source
tio as pointed out by Langer. Inspection of the trans- of data on the size ri the extracellular space In Aervous
foi vation equiaton suggests that the solution is the timsue. The distribution of one such compound, ferro-
same as the normal equation with the substitution of cyanide, has been studied In the toad retina by means
(1 + j)

2 
for 1(1 4 1). This was borne out by the calcula- of the light and electron microscopes. At the level of

the light microscope, ferrocyanide, detected as
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Pru3Vi:m Nwz, appears to penet.,', predr-rnattely f71000- T -170. Analysis of the data in terms of &
withln the lner processes of M36.-r cells. A llffuse hydrogen-bonded linm.r polymer yields: AN 3.1, keal;
background staining by Prussian nlce can be noiced AS= 15.8 eu'mol of hydrogen bond. The vapor pmr-
also at the Inner retinal layers. At tMe level of the elec- sore of solid and liquid HCCC1N was measured. Molar
tr-n microscope, Muller cells exhibtn ai extensively oi- euthalples and eatroptes o! fusion and vaport:mm are.
veloped system of channels which are formed by infold- 3.38 and 6. 72 kcal. 12. 1 and 21.3 en rev --ctively.
ingi of tne plasma membrane. Ferrocyanide, detected Hydrogen bonding tn this and similar a- --. is
"-s copper ferrocyarnde deposits, is found occupying the cussed. (Contrar's abstract)
lumina of these channels ard In the narrow Intercellular
gaps of the retina. These observations Indicate that in
t.e toad retina the extracellular meetum includcs the 191
intercellular space# plus a gil! cou..partment formed
by the Infoldlngs of the p

3
asma membrane of the Muller 9ureau of Mines, BartlesvIlle, Okla.

cells. (Contractor's abstract)
4- FLUOIDO7LUENE: CHEMICAL 7TM0DYD'AWMIC
PROPERTIES, VIBRATION•AL ASSIGNMENT. AD

18' INTERNAL ROTATION, by D. W. Scott, J. F. Mlesserly
and others. [1962] '7]p. intc. tables, refs (APOSR-

Buerns Aires U. nML de Anatomla General y Embrlologia 5040) (CSO-680=57-4) AD 456557 Unclassified
-Argentina).

-Alo published t Jour. Chanm PhysL, v. 37: 367-873,
MITVCHONDRIOGENFS.S IN NERVE FIBERS OF THE Aug. 15, 1962.
!NFRAREP RECEPmR MEMBRANE OF PIT VIPERS;
by £. De Roberti* and H. Blelchmar. 11962! 1ll1p. Thermodynamic data were obtained for 4-fluorotoluene
incl. Itlus. dlagr. refs. (AFOSR-J1173) (AF AFISR- and ,orrelated by methods of statistical mechanic• to
61-40) AD 424359 Unclassified der,.e values of the chemflcal thermodynamic propertes

in the Ideal-gas state from 0' to lS00K. A vibrstioial
A!so published In Zeitschr. Zellforsch. und Microskop. assignment condsitent with the calorimet•ic data wms
Anat., v. 57: 5772-582, 1962. obtained. Integral rotaton was •hown to be essentially

free. Experimental s*tdcrs provided the following
The myelinated nerve fibers that innervate the infrared information: v,'alues of• het capacity for the solid (13'K
receptor membrane of pit vipers were studied under the to the triple point), the ltquid 'triple pol•n: to 30'K1,
electronmlcrescope. Along the course of the fiber, and the vapor (377' to S00'K): the triple-point tempera-
toward the nerve terminal, segmenW of the awon with ture: the heat of fusion; ttermodyimmic functions for the
an lncrea-Ing concentration of mrtochondria were found, solid and liquid (0* to 390 10; beat of vaporization
an a special region was recognized where a' active (347t to 390 W; parameters the -e4.pation cl state;
process of mitochondrtogenests seems to occur. In and vapor pressure (341 " to 42•S 10. (Contractor's
these regions the axon has varying amounts of mito- abs tract)
chondria, is devoid of neuroprotoftbrils, and the axo-
plasmic matrix Is dense and contains numerous mem-
branes, some of which can be traced as Infoldings of 192
the axolemima. Il1e Imageo observed have led to a tenta-
tive postulation of a mechanism of mitccbondrial forma- Bureau of Mlnes, Bartlerville, Okla.
tion, which would start with the Infolding of the ax&-
lemma, would continue with the curving of 2 parallel COMBUSTWON CAIWDIMETRY OF ORGANIC
membranes around a denser portion of axoplasmic FLIUORINE OOMPOUNDS. THE W. AT'S OF ODMBUS-
matrix, the d'velopment of inner crests, and the final TION AND FORMA'rON OF THE DI FLUOROBENZENES,
closing of the membrane. The possible elect-ochenical 4-FLUODIOIDLUENE ANt m-TRIFtLUOVIDOLULC
properties of mitochondrial membranes deriving from ACID, by W. D. Good, J. L- Lici't" &Ad others. 11962]
an excitable membrane are discussed in relation to the [4kp. incl. tables. (APOSR-J56. (f-J.fi-680-57-4;
special r.ceptive properties of these nerve fibers. AD 4(093 Unclassiled

Also published in Jour. Pl'ya. tC .N v- 866- 1522-

1 1532, Aug. 196.

Buffalo U. Dept- of Chemistry, N. Y, The heats of combustion of 5 aromatic fluortie corn-

pounds were determined by a rotat•ng-bomb method of

DIELECTRIC ODNSTANT OF HYDROGEN- RNDED c imbustion calorimetry. The auit-btll~y of m-trl-
LIQLID. I. CYANDACETYLENE. by W. Danhauser fluorotolulc acid (&, a, e-triflorG-,i--tolulc ac!d) as
and A. F. Flueckinger. Aug. 1962, 4p. incl. dagrs. a reference substance for the corbc.,lo' r1ortnxetry
tables, refs. (AFOSR-J241) (AF 49(638)939) of organic fluorine compo I was Itni'st ted. The
AD 400869 Unclassified following values, in kcal tool-

4
, are -ft arted for the

Also published in Jour. Chem. Pays., v. 38: -72 sta dar heats of formation, tHf° 296. 15 froin graphite

Jan 1. 1 ,aseous hydrogen, oxygen, and flumrite- 4-fluoro-
toluene(g), -34.01: 1,2-difluorobenzene(g), -677.,5:

The dielectric constant of cypneacetylene was deter- 1.3-difluorobenzene(g), -71.35, 1,4-difluorulenzenmig),

mined over the normal liquid range: ~tI77. 69. and m-trifuoroioluic acid(c), -251. 7b.
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Bureau of Ainft, N artleai• , Okla. Bureau of Minee, Bartlesville, Okla.

1, 2-1X1IA l LR:ZENE CHEMICAL THR)DY- 1, 2-BLB-[EFLUOIDAMIM-4-MET.IVPENTANE:
NAbs. PMPE)ftR7 S AND VIBRATIONAL ASSIGN- HEATS OF COMBUS710N, PORMATON, .. ND VAPOR-
MINT, by D W. Scott, J. F. Messerly amd others. TZATION; #01D VAPOR PRESSURE, WyW. !. Gool,
I1195 8p. ind. tables, refs. (ContriNtiono. 120) D. R. Douslin, and J. P. McCullouagh f19-.. t'jp.
(AM6R-J670) .!Spoored jointly by Advanced Research (Contribution no. 116) (A.OSR-2188) (C9D-. *-59-9)
Projects Ageoq cy d Air Force Office of Scientific Re- AD 372396 UncL flfled
search under [c•-6•.o-5?,-4I) AD 413631Unclassified Also published in Jour. Phys. Chem., Y, 66: 958-959,

A pusd Jcur. Chem. Phys., v. 38: "2-53,
ja. Accurate thermodyrnamic data were &dtermined for

1,2-bis-difluoroamino-4-methy.pentsne. Thea bet of
Sher•-io4ynsmic data were obtained for 1, 2-difluoro- combustion and %apor pressure were measured and the

bmaene a&d correlted by methods of statistical m- standard heats of formation and vaporintion were
chaeics to 4*rAve values of the chemical thermodynam•c calculated from the observed data.
properties in the ideal-pa state from 0* to 150OK. A
vibrational assignment consistent with the calorimetric
data was obbilned. The experimental stud~es providd 196
the following information: ninlues of heat capacity for te
solid t14EK o the triple point), the liquid (triple potL. Bureau of Mines, Bartlesville, Okla.
to 357 ', and the vapor (355'* to 500 V); the triple-
point temperature; the tmat of fusion, thermodynamic AN INCUNED-PISTON DEAD-WEIGHT PRESSURE
functions for the swld and liquid (0* to 370 ; heat of GAUGE. by D. R. Douslln, J. Toalson and others.
vaparitton f327 , to 367 WK3; parameters of the equation Feb. 1962 [20)p. in.t diagrs. table, refs. (Contribu-
of state; and vapor pressure (304* to 403K) tinn no. 114) tAFOSR-2189) (Sponsored jointly by Air

Force Office of Scientific Research under CSO-680-
59-5 and American Pe•lroeum Iisth) AD 272397

194 Unclassified

Bureau of mues. Bartlesville, OkSla. An tnclined-ptston gauge for accurate vapor-pressure
measurements in the range 0.1 to 40 mm was designed

PERFMLUO1EPIPE[DIMNE NTBOPV, HEATOF and constructed. The gauge operates on thp dead-
t)RM[AZON, AID VAPOR PRESSUfIE N- F BOND weight principle from a zero pressure datum level. The

EWVOMY; AND SOULD STATE TRANITIONS, by W. D. test mea.urements on tce and water demomsraie the
Good , S. Todd and others. D957] 161p. tncl diagrs. excellent possibilities the inclined-piston gauge offers
table, r-ef. (Contribution no. 118) (AiOSR-J832) as an instrument for very precise and accurate vapor
(CSO-690-57-4) AD 416502 Unclussified pressure work in the low and intermediate pressure

range. Present applications include determining vapor
Prcsented in part at meeting of the Amer. Chem. Soc., pressures below room temperature for high boiling
Tulsa, Okla._ Dec. 4-6, 1957. or unstabln orgni.c substances that canmot be studied by

other static or ebulliometric methods and for detomble
Presented in part at 133rd meeting of te Amer. Chem. or rare substanes which require the use of small saw-
Soc., San Francisco, Calif., Apr. 13-18, 1958. pies. From the results. accurate values of the heat

and entropy of vaporization and entropy of compression
iJour. Phys. Chem., v. 67:. 1306- can be calcnlted. (Contractor's abstract)

Measurements were made of the thermidynamit proper- 197
: ties of per~t.•ro•piperldin~e. C5 F1 1 N. The cap.rimentai

des f pr!3*ratperdin. C FJN. Te eperaietal Bureau of MW.es. Blartlesville. Okla-
studies provided the folliDwIng: values of heat capacity
for the solid above 12 TIt a"d the itqaid below 323 K; , 2-BIS-DIFLt;OAMl.4O-4-?.,ETHYLPE•'TANE,
temperature of 2 transifiori in the foiWd state; triple- HEAJ•S OF CONLMUO ). PAO R YAL[ON, AND VAPOR-
point temperature: heats of transitlon. !•-Alon. and IZATION; VAPOR PRESSURE; A4k%'D N- r THERA)-
vaporization: vapm pressure (302' - 355 1): and the
standard heats of combustion and torrmatoi at M5. 15K. CHEMICAL BODND E3.P. EPul by W. D. Good, D R.

A value for the ',-F thermoctemical bond erkergy was dhagrs, tables, refs. (Cow:rm•ttion no. 119) WAOSR-
calculated from the results. 3904) (CSO-680-59-n• AD 415992 Ueais--,

Also published inJour. Phys. Chem., v. 6'7:, l•

The heat icd L.mbustion o- 1, 2-bis-difiluoroamino-4-

methylpertane %as measured by rotating-bomb
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rcalorimetry, and the vapor pressure was measured portance, and (3) In the recognition & Such factors as
between -2W and +20 ý with an inclined-piston gauge, the core-mixing zone distinction which have caused un-
Experimental technique* suitable for studying com- favorable comparisons of bo'rnlng velocity data In the
pounds of this claro were developed. The results were past.
used to calculate the following thermochemical data In

kcal mol at 298 151C. standard heat of formation of 199
the liquid, -60.09; heat of vaporization, 10.5!; and
standard heat of f.-rmation of the gas, -49.58. The Nr F
thernmchemical bond energy in this compeund was found Bureau of Social Sclerce Researc., Inc.. Wash,'Ington, D.C.
to be 67 kca ro!-

1
, about the same as F thermo- ON SOME DIFFERENCES IN .%-irsF$ OF RESEARCH

chemical bord energy In NF 3 and N2 F 4 but significantly AMDNG PSYCI-I SITS AND 9,XtOL0Dtb PS. b S.

Nfr'+ thfa t. t.. perfluoropiperidine. (Contractor's Z. Klauzner. Nl f'2] !2
7 p. incl. tsbles, refe. (ARFSR-

65-09-,6 (AF 49-•18992) AD 619F28 Unr.1ulstfed

Also published in Trans. of the Fifth World Congress

198 of Sociology, Washington, D. C. (Sept 2-8, 1962),
I.ouvaln (Efelglurn), InternatI. Sociological Assoc.,

Bur,'au of Mines, Pittsburgh, Pa. v- 4: 209-235, 1964.

STRUCTURE A3XD PIPAGATTON OF TURBULENT Studlies were made of the dfferences and similarittes in
BUNSEN FLAMES, by V. Burgess. '1961 42p. Incl. retearch methods of soclologists and r Sychologtats by
illus. diagrs. tables, refs., (Bufl. no. 604) (AFOSR- comparing research done In the field of religion by 2
4403) (CSO-60-58-10) Unclassified sample groups of the 2 professions. Comparisons were

made of the system levels witUh whi ch the research was
This report presents the results of several experiments concerned, the medhods of gathering data, the technical
which were performed in order to elucidate the problem terminology used by each, the type of value judgments
of turbulent flames. Included are measure~aents of v" made, and the modes of inference used. Results indicate
in flames by helium diffusion, electronic probe, and bh that sociologists tend to prefer face-to-face interview
Top-er phot-.ographs; measurements of gas flow patterns methods. to designate their ,->nceots with non-technical
by particle track and pitot tube mapping: measurements terms, to be-either neutral or positive !;& evauating the
of reactant and product concentration profiles: spectro- behavior they Yaserve, and t think in classificatory
graphic studies aimed at specifying a reaction path; and descriptive terms, Psychologists prefer more
photographic observations: and many measurements of standardized q;,estionnai,'e, methods of data gathering,
turbulent burning velocity. From the viewpoint of thts use techndcal terms tu designate concepts, are con-
report, the important advances lie (1) in a delineation of cerned with the up-ative it&e or th-ir objects of studj.
experimental conditions urder which the wrinkled flaUm, and thtnk in terms of .ndv•otre generalizatonn. T•"-we
ts -eal, (2) in accumulating evidence that the scale of methodological differences ur. doubt condition whatever
turbulence, or at lerst the burner dimension, ts of im- substanltve difference" exist between the fle'd.
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300 mean that the calls of migrants aloft tinduce grourided
birds tofly up. This suggestion isitt part supporled

California Academy of Sciences, San Francisco, by observations and analysis of the temporal pattern
of migration. Some species of passerines and some

DOES THE BOJ3OUINX NAVIGATE, .j W. J. flamilton. nonpasserines seem to maintain !locks during night
III. 1l962j illip. (APOSR-25172) (AF 49(M3)825 migration. These flocks are very open in comparison
AD 611342 'Unclassified with flocks of birds noted during daylight and it is sug-

gested that for raany species contact is maintained
Also Pubishe in Wilson Bull. . v. 724: 357-366, Dec. 31. largely by the t-All note. The night flocks (.d passerines
TRYi2 are often composed of mixed species. Possible ways

in which the call notes may serve to provid sufficient
On Sept.. 1. 1959, a .ri Aive adult fem lle liobolink orienting cures for flock maintenanice are discussed.
escaped from captivuy a Berkeley. Colifernta, This While the sonagraph analysis shows that each note has
bird had been taken from its breedimc lo-cility in North characteristics that may enhance its location, more
Dakota on Aug. 9, 19<5) and shipped t,) Afrk ley where effective corrections for direction would be possible by
ii %-As held on a lIght-altk scheduile cA.Oociding with the either hearing the same !-Adlvidual a second time or by
natural photoperlod fnr its home lcaliy 4r North Dakota. using the calls from a flock. Consistent Individual
On tne 3 nights prior to escapir this bird vwas held In an differences In structure of notes sugrest the feasibility
expý:rtmental cage autotnatical r -et'stering the direc- of corrections based on hearing subsequent notes from
tionai component of migratory zttivitv at right. On the the same individual.
first of these nights the preferred ditectio, almos5t coin-
cided xrith the home direction, while oz. the third the
dire~cito,ý was parallel to the naturall route of zin -ration 202
of the population from which this bird was dent 'M Te
direction on the second night was intermediate. On the California Arademy of Sciences, San Francisco.
first day of June of the ltolluwing yeiir this same bird
was recaptured at :he location where 4t was originally BOBOUNK MIGRA'MRY PATHWAYS AND THE!R
tiapped in Kenniare, North Dakota. SInce the e.pert- EXPERIMENTAL ANALYSIS UNDER NIGHT SKIES, by
mental site In Califortela is not on a migratory pathway of W. J. Hamiton. Ill. f 196P) f26jp. Incl. Plus. diagrv.
Dobollnkme, some navipi!'on capacity permitting the refs. (AlKMER-2519) (AF 49(33)825) AD 4-00051
eventual return seems rt the Implied. The orientation Unclassified
mechanism and the -,issible travels of this bird prior to
recapture are discussed. AlsoL publishcd leIleih Aat, v. 79: 208-23,1, Apr. 1962.

By Zbserving or rtcording automaticaill the facing
201 direction or Va!! restricted locomotion of a Bobolink

confined to an experimiental apparatus, the orientation
California Academy of Sciences, San 77racitsco, of migratory beha-rior was analyzed. Birds were

largely from a Nort'h l'skta breeding population. The
EVWENCE CO)NCERNI~NG THE FUNCTION 01F experiments were a' 7 done in and around San Francisco,
NO)CTURNAL CALL NO)TES OF )AGRAlORY BliM48 by Californta, with the birds held on local San Francisco
W. J1. Hamilton. Mi. f1962]12j12p. Incl. diagra. table, timne either in trndlor cages or under the natural sky.
refa. (AFOSR-2518) -AF 4P(6318)8251 AD 2996s95 A consider-Altion of the course tak a by geographically

Unclassified displaced birds suggests tha the preferred migration
direction depends upon a shifte-d timing mechanism.

Also published tin Condor, v. 64: 3t90- 401, Sept. 1962. Spring- migration trends to the north have so far been
obtained only ior a population of birds taken In migra-

Many species of birds migrating at night have character- tion In Florida. The responses of these Florida birds
istic call notes. Species which regularly form flocks showed wide scatter contrasting with the comparatively
during the day have a night migrAtion note apparently homogeneont' result obtained from the North Dakota
indistinguishable fm=n the daytime call note, Oil-er populadon. Experiments indicate that the Bobolink Is
Species seem to have a night note so different L~om the capable of telling direction by some feature of the clear
day note that It Is ofter, difficult to identify the ca~er. night sky. Both Iizzature and adult birds are capable
T1he most intensive night restlessness of captive caged of making such direc:tionail determinationh- The direc-
Bobolinks Is reflected by fluttering. Associated with tional choice Is proinbly based on the stars and the
this flattering is a call note which is App-reuily tce saine tinternial clock. The clock apparently does not compensate
as the call of migrants. If this call Is re?-o-.kd And for the advance of the sidereal day in relationi to the

played back to caged birds It amplifies the response cf solar day. Each population of Bobolinks throughout the

ness Bids hic hae nt ben espodin reulalymonpatwayIn the southeastern Unitied States. While
an mytubeasmdnttbei-phsooiadi taarovioul mportanttodrcinlhe s

migrtor coditon, sualy gnoe th stmuls. IL'iat igh, oherorienting cues stich as terrain features
the ivpvt -.f addltlonal calls to strongly responding oi rds, and other birds of the same species, and perhaps other
the response Is often to fly up even. though thr bird has species In flight at the same time, may provide additional
previously lear-ed that such action will result in crashing Information upon which the directional course Is based.
into the lid of the apparatus. The suggestion !q made
that this behavior, extended to natural migraktir n, may
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203 of the liquid surface as the incident beam. An experi-
mental design for such messurements using a hort-

California Inst. of Tech., Pasadena. zontal-axid diffractometer is described. (Contractor's
abstract,

STRUCTURE OF UQUIDS. by C. J. Pings. Final rept.
Mar. 23, 1962 fi21p. Incl. da;:.'s. table, rrfs. (AF-
OSR-242-3) (AF 49(638)800) Unclassified 206

Equtpmental technioues were developed ýor the measure- California in3t. of TecIt., Pasadena.
ment of the x-ray diffraction pattern from pressurized
liquids. Initial studies on liquid nitrogen at -193VC and OPTICAL DETERMINATION OF THE (OMPR f-
7 atm ia-.e been analyzed and indicate a first order EILITYOF SOUD ARGON, by B L. Smith and C. J.
co~rdination shell of 15 nearest ner•;hb4r nitrogen mole- Pings. [1962] [31p. trel. diagra. table, refs. (AH)SR-
cules at a distance of 4A. Prior suggestions of the J289) (Sponsored Jointly by Air Force Office of Scien-
existence of an N4 molecule have been shown to be un- tific Research under [AF AFOSR-62-141j and Office of
reliable. Apparatus tas designed an! co.,Atructed for Naval Research) Unclassified
the- measurement of refractive index of solids and
liquid. urnder conditions of controlled temperature and Also published in Jour. Chem. Phys., v. 38: 825-827,
pressure. The device is currently being used for studies Feb.J Ce38

ol refractive index of solid and liquid argon. Both the
x-ray diffractlon and refractive index studies are con- The compressibility of solid argon was measured in
ttitua. (Contractor's abstract) the temperature range 78: to 84 OK by a new optical

method. A value for the coefficient of thermal expansion
was also obtained. The results are

204 kT = (6.65 ±0.19) x 10-I1 cm
2 

dyn 1
- at 78 K and

Cz!,.:,rnia Inst. of Tech.. Pasadena, . ý (1.95 - 0.07) K 10-3(*K0- 1 
at 81-lK. The expert-

-STRUCTURL OF LIQUID NITROGEN, by C. J. Pings. mental method is discussed and the results compared
"1962: [I1p. Intl. diaagr. (AFOSR-J4) (Bound with Its with existing experimental data. (Contractor's
AFOSR-2423, as appendix C) (In cooperation wttn abstrAct)
Stanford U., Calif. ) (SponRored jointly by Air Force
Office of Sciertific Research under [AF 49iC38)8001.
Naonal Science Foundation, Office of Na.-al Research, 25
and Research Corporation) AD 400074 "--classified "aliforn.a Inst. of Tech., Pasadena

Als4- -abltshed in Molec. Phys.. v. 5: 531-534, Sept.
1;e42. OPTICAL CELL FOR PRESSUMZED SOLIDS AND

I" '13IDSS AT CRYOGENIC TEMPERATURES, by B. L.
The experimen•raly determined electronic radial distribu- St.Aih. A.ly 1962, 3p. tncL dlag'rs. refs. (AIOSR-
tion fu-iccion for ltquid nitrogen at 7 atm and -193 C is J290) (Sponsored jointly by Air Force Office of Scien-
:p-rwed, indicating an average coordination shell Ufic Re.esrch under [AF AFOSR-62-141J and Platioaal

cý -.;ered at 4. 0A containing 15 molecules. Subsidiary Science Foundation) AD 408018 Unclassified
Oeaks in the distribution at about 2.2A are shiowr.n to very
lhktX arise from truncation of the Fourier Integral Also published in Rev., Scient. Instr., v. 34: 19-21,
Ataysts reveals that a resiticted increase in the range T '-L -
_.f J.f!ractdon data may actually increase the prominence
ai. certain error features. (Contrator's abstract) An apparatus designed to measure the refractive

Indices of the inert gases over the temperature range
77 ý to 273 =K a" t .pr•s•ures up to 100 atm is de-

215 scribed. Techniques are given for calibration of the
optical cell and the production of a suitable solid speci-

Califo-nta Inst. of Tech., Pasadena. men. The accuracy of the method is discussed and It
is shown how polarizability and compressibility may be

CELL FOR X-RAY DIFFRACTION STUDIES OF deduce(. from ihe refractive index data.
ABSORBING .,LIQDS. by S. E, Rodriguez and C. J.
Pins. 319621 f2lp. incl. diagrs. (AEOSR-J238,1
ISpt .isored jointly by Air Force Office of Scientific Re- 2D8
search under AF ArOSR-62-141 and Office of Naval
Research' AD *N-R- q72 Unclassified California Inst. of Tech., Pasadena.

Also published !n Rev. Scient. Inst., v. 33- 1469-1470, REFRACTIVE INDEX OF SOLID ARGON, by B. I.
Dec. [W.~ Smith and C. J. Pings. [1962] [4]p. Incl. diagr. tables.

(AFOSR-JI505) (AF AFOSR-62-141) AD ,29259
X-ray diffraction measurements on highly absorbing Unc;asslfled
liqctds are often carried s-ut by a reflection method In
wh. -h scattered intensity is measured on the same side Also published in Physica, v. 29: 555-558, May 1963.

- 47



AIR IUJRCE SCIENTIFIC RESEARCH

The refra-tlve index of solid irgon at 5893A war- the problem is simplified to permit analysis. The
ineasured in the temperature range from 78 to 04 -K propagation characteristics of the dominant principal
and at pressures up to 71 atm by determination of the modes are given theoretical., and experimentally.
angle of win, deviation of a prisu- shaped sample At (Contractor's abstract)
83.914K and P - 0. n -1Iý26820 * 0.00016. (Contractor's
abstract)

211

209 Califor-nta Inst. of Tech. Antenna Lab., Pasadena.

California Inst. of Tech.,* Pasadena. A THEO)RETICAL STUDY OF THE SCATTESUNG
OF ELECTROIMAGNETIC IMPULSES BY FINITE

INERT GASES-IDEAL ATOMS FOR RFSEARCP. by OBSTACLES, by W. P. Brown, Jr. June 1962, 144p.
B. L Smith. ý19621J 61p. tne. l~us. diagrs. iAF inc. Illus. (Technical rept. no. 28) (AFOSR-3016)
AFOR-62-.l4l, Unclassified (AF 18(G00)1ll3) AD 282745 Unclassified

Published in Eng. and Set., v. 25. 14-19, Jan. 1962. A general approach to the solution of pulse scattering
by finite obstu'cles Is formulated which features the

'Me suitability of the Inert gases, argon, neon, helium, Identification and separate treatment of the individual
krypton. xenon, and radon, for research .n the develop- te-ms In a wavefront expansion of the transforms of the
ment of the molecular theory of the physical properties field ",ectors. 'It is demonstrated that the dispersive
if matter Is discussed. The atoms are characterized by eftect of a finite conductivity in the scattering obstacle
full and stable electron shells, which givee them. their can be neglected for all metals but that it may be sig-
Inert properi.es. They have been likened to ininature nificant for poorly conducting matertias such as dry
"ping-pont, halis o.ften used In scieutific theories-easy earth. T'he wavefront technique is employed to solve
to handle mathenuticallv because they are spherically the problpms of the tranismission of a delta pulse through
symmetrilcal In their Interactions. With the exception a conducting dielectric slab anil the reflection and Vi-
of heltumn. they are readily liquefied and saldified by fraction of a delta pulse from a perfectly conducting
normal low temperature methods. -They may therefore sphere. Thle transmission problem results provide a
be studied as gases, i~od.or soltcd-i. Work with the convenient example of the usefulness of the wavefront
Inert gases at the California tinst. of led', and their approach. The results for the sphere problem indicate
appllcrtions in uthor fields of study are discussed, that the nature o! the waves observed at a given spatial

paint change in tim,ý. It Is shown that the penumbra
and the caustic region in the vicinity of the focal line

210 are Initially of zero extenL The rates of exp~ansion of
these regions with Increasing time are obtained by a

California Inst. of Tech. Antenna Lab.. Pasadena. consideration of the error ter!-.i in the asymptotic ex-
pansions of the fields. The temporal behavior of the

ELECTIKJMAGNE71C SURFACE-WAVE PIVPAGA'IION near and far fleld zones is obtained in a similar manwr.
ALONG A DIELECTRIC CYLINDER OF ELLUPTICAL (Contractor's abstract)
CRO)SS SECTION, by C. W. H. Yeh. Jan. 1962, 2D2p.
i.dx. tllus. diagrs. table. refs. (Technical rept. no.
27) (AFOSR-1991) (AF 18(6D0)1113)1 AD 2-734988 212

Unclas5:fied
California Inst. of Tech. Antenna Lab.. Pvsadena.

Also published In Jour. Appl. Phys., v. 33: 3235-3243,
Nov. YiW. rTftl~e varies) jSTI.DI ES OF ANTENNAS, PLASMAS, AND NDN-

UANEAR COMPONENTS] by C. H. Papas. Flual review
The problem of electromagnetic wave propagplion along rept. Oct. 1962, lip. (AFOSR-4604) (AF 18(600)1113)
a dlicectric rod of elliptical cross section Is considered. Unclassified
Ther fie-ld components and the dispersion relations of the
principal modes zre obtained. The principal modes de- Ile work performed during the 7 yr tenure of this
generate to niodes of the circular dielectric rod as the contract Is reviewed. In large measure the research
eccentricity of the ellikitical rod appr'aches zero. It Is was of a theoretical nature, consisting of the application
found that there are 2 non-&.generate principal modes of Maxwell's field equations to a variety of problems
which possess no cut off frequencies. The boundary con- zrlsing from: antenna theory, scattering theory, elec-
ditions for the elliptical rod cannot be satisfied by using tromagnetic fluctuatic-n theory, plasma thecry, and the
a at ngle product term consisting of a radial and a periodic theory of wave propagation in inhomogereous, aniso-
Mathieu function of a specific order to describe the field tropic dispersive media. A total of 22 technical reports
components I n the. .ecions inside and outsi de the rod. It have resulted from this research in addition to journal
is bellieed that an infinite series of such product terms articles.
must be used to describe the field components in both
re-gions. It is show'i thit the boundary conditions may be
fulfilled If the field components In I of the 2 regions are 213
represented by a sing'e product term consisting of a
radial and a periodic Mathieu function of a specific order. California Irr-i. of Tech. Antenna Lab., Pasadena.
Th e field components In the other region are then repre-
sented by an infinite series of such product terms, and DOPPLER EFFECTS IN INHOMOGENBOUS
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AN190Tg)PIC IONIZED GASES, by K. S. H. Lee and low-frequency cutoff andS At ong dispersion. The tin-
C. H PApas. [19621 72p. Inc. diagrs. CAPO8R-JI543) pulse response has been obtaJ nod as well as the response
(AF A.IOSR-63-70) Unclassifted to zdamped sinusoldi I drIving current. Ile received

wavo trains exhibit a [*ehavior Similar W that discussed
Also published in Jour. Wath, and Phys., v. 42: 189- in the classic treatmert by Somizerfeld and Brillouin of
Io.--i7Irw. opticit' dispersion. 7Te problem of measuring phase

velocity with sit iusoidal wave trains of finite dur-tion
A general formula 'or the Doppler effect in an intxomoge- and with julses wIl be discusaed.
neous anilsotropic medium is derived from field- tho--
retic consideratious. The anisotropy of the medium is
assumed to be caused by a magnetostatic field as in~ the 216
ionosphere. The formula is applied first to the :eAse
where the medium Is isotropic (zero magnetostatic field) California Inst. of Tech. [Dept. of Elec-trical
and plane stratified In the edrcctlon of propagation, and Encnetcrtnv) Pasadena.
then to the more general case where the inedium Is
anisotropic (non-zero magnetostatic field) and plane EXPERIMENTAL OBSERVATIONS OF CCOXPRESSRONAL
stratified In the direction of propagation. The source of HYDIUJMAGNETIC WAVES (Abstract), by D. G.
radiation Is assumed to be stationary with respect to Swanson and R. W. Gould. [1962]1 Ilk. [ATF 49(638)820]
the medium. Unclassified

Presented at meeting of the Araer. Phys. Soc., Atlantic
214 City, N, J., Nov. 28-Dec. 1, 1962.

California lust, of Tech. j~ept. of Electrical Published in Bull. Amer. Phys. Soc., Series It. v. 8,
Engineering] Pasadena- 152. Feb. 28, 1963.

SUMMARY OF RESEARCH. 1. VtLF PRO)PAGATION Observations have been made of the compresuional
STUDIES. 11. LASER STUDIES. Final rept. Mar. 31, hydronaagrnettc way' in 2a Wilcox- type hydrogen plasmr-
1962. 7p. mcl, refs. (AFOSR-2951) (AF 18(60011552) filled wavegulde. The Impulse reesponst of the s7st'm
AD 411862 Unclassified has been measured by using a 50-nsec current pulse

through a loop immersed in the plasma and by deiect'n,
Early work was concerned with the development of the the signal 20 and 40 cmn away with magnetic probes. The
theory of an unusual VLF antenna utilizing an existing Fourier transforms of ihe resulting oscillogi-ams lead to
power line as the radiating element. The systemura a dispersion relation that has been compared with a
operated successfully at 8. 4 kc. Many 24 hr runs were theoretical dispersion relation. The measured wavegulde
completed and the day-night differences in the propaga- cutoff frequency (w a has been observed to lie consist-
tion mechanism were studied. A detailed analysis of the ently lower than the expected value by as much as a fac-
operation of the antenna system, ircluding the use of a tro .Tevraino hserrwt rsuesg
computer was completed. A major effort was undertaken gests the presence of impurities. Thits hypothesis Is
to attempt to create round trip artificial whistler echoes consistent with our measurements on the torsional wave
uFlng this transmxitter as a source. When no delayed that give the same result for the AItien speed as Is de-
eer--s resulted, the VLF phase of the project was rived from r.c The linear dependence of woupon the
dropped In favor of work on lasers. The research on 0.
lasers has encompassed 3 main studies- mode structure magnetic field has been verified. Theoretical considera-
and radiation patterns, the mercury- zinc gaseous laser, tions, including effects such as nonuntfor-i density,
and interactions of high intensity beams of electromag- modified boursdarv condition at the wall. Hullt :'rin I
netic radiation with matter, Ohm's Law, generally lead to a bhither cutoff frequency,

an&, therefore, do not seem to explain our result.

215
217

California lust, of Tech. [Dept. of Electrical
Engineering] Pasadena. California Inst. of Tech. Graduate Aeronautical labs..

Pasadena.
DISVERSION OF HYDIU)MAGNETIC WAVES (Abstract),
by R W. Gould. [19621 [1kJ. [AF 49(638)8201 AMES TES7S ON THE FLUTTER OF CYLINDRICAL

Unclassifeie SHELLS, by R- 0. Stearman, M4. H. Lock, and Y, C.
Fung. Dec. 1962 i59k. incl. Illus. diagrp. tables, refs.

Presented at meeting of the Amer. Phys. Soc., Texas (Aeraelasticitv and Structural Dynamics rept. no. SM 62-
U., Austin, Feb. 23-24, 1962. 37) (AFOSR-4727) (AF AEOSR-62-374) Unclassified

Published In Bull. Amer. Phys. Soc., Series U, v. 7:- Two series of experiments on tMe flutter of thin-walled
I49-T-S7ibf3, 1962. circular cylinders were performed at the Ames Unita-ry

Plan Wind Tunnel. In the first series. although the
The dispersion of waves generated by a current- carrying model had a radius- to- thickhess ratio of 1333, and was
loop in a hydromagnet! c waveguide has been studied, designed to flutter accoriang to all published theories
Attention Is focused on the compressional waves (as based on potential flow, no flutter occurred except In
opp:ssed to the transverse Alfvin waves) which exhibit a the vicinity of buckling conditions. In the second series,

> 49 <



A*R FORCE SCIENTIFIC RESEARCH

umodels having radius-to-thickness ratios 1951 and 2500 220
were tested, and flutter wl~s observed. This paper de-
scribes the emperimental results and their interprets- California Inst. of Tech. [Guggenheim Aeronautical Lab.I
tions. (Contractor's absiract) Pasadena.

FLUTTER OF A rnNG OF PANELS, by R. 0. Steara.
218 July 1962. 59p. incl. diagre. tables, refs. (Aeroelas-

titcty and Structural Dynamics rept. no. SM 62-35)
California !nst. of Tech. [Guggenheim Aeronautical Lab. I(AF15SR-3121) (AF 49(638)220), AD 610437

Pasadena. Unclassifted

FORMULAS FGR THz; DETERIWXATION OF THE A theoretical investigation was mnade on the flutter of a
MATERIAL DAMPING OF A CYLINDRICAL SHELL BY grid of panels in a supersonic flow,~ The problem to
A DECAYING FREE VIBRATION. APPENDIX- APPIK)X- formulated by considering this structure as a limiting
WATION FORMULAS FOR BESSEL- AND HANKE!- case of a more general. configuration composed of a
FUNCTIONS, by H. Krumhaar. June 1982, 47p. inc. ring of panels (I. e., an axially stiffened cylindrical
dlag. raft. (Aeroelasticity and Structural Dynamics shell) whose outer surface to exposed to a supersonic
rept. no. SM 62-31) (AFOSR-299) (AF 49(6U8)220) flow parallel to Its axids. It Is shown that the flutter
AD 610436 Unclassified analysis of ths more general .zonflg'jration can be re-

duced to the analysts of an 'equivalent' single panel
Formulas are given to d&nermlne the struilural dam'ping using the circulant matrix idea. The reductioni proce-
of a thin cylindrical shell by a decaying free vibration in dure, applicable to most cyclic configurations. allow'q
still &1r. The material dampirg Is assumed to be of the for all r.'ps of Inter-element (panel) coupling and is
viscous type. Toit~. "lunt for the elastic forces the subject to the scle restriction that the dynamic phe-
ltnearl.,ý-d Timoshen~it equations and Reissner's shallow nomenon be satisfactorily described hy linear theory.
shell equations were used. To account for the acoustic (Contr-actor's abstract)
oressure due to the surrounding air the acoustic pressure
derived for a vibrating cylindrical shell of infinite length
was it-tployed. The trapezouit rule Is applied to the 221
Inte'mnal representationis of Bessel and liankel functions.
In this way approximation furmulas for these functions California Inst- of Tech. 'Guggenheim Aeronautical Lab.:
are obtained, (Contractor~s abstract) Pasadena.

ON CORRUGATION-STIFFENED PANVELS, by Y. C.
219 Pung. J~ine 19Q2. 28p. incl- dtiagrs. iAeroelasticltv

and Structura! Dynani cs rept. no. SM C~2-33; (A FOSR-
California List. of Tech. [Guggenheim Aeronautical Lab.: 3122! (AF 49(6381220! AD 429770 Uncl~Asst'ed

Pasadena,
A corrugation- stiffened panel cons-sts of a flat plate

EXPERIMENTS OIN THE FLUTTER OF FLAT AND and a cylindrically corrupted plate welded toge:)-.er
bLUGHTLY CLAVED PANELS AT MACH NUMBER 2.81,~ along lines of contact. Such a panel appears on air-
by W. J. Anderlion. June 1962, 72p. Inc! 11'lus. diagrs. and space-craft mainly for its thermal-stress relleving

tab.'~. rfs (Aroeasiciy ad truturl ynamics characteristics. In so'ne current publications sucha

rept. nuo. S*A 62-34! (A OR-2996) (AF 49(638)220) plate is treated as 4n orihotropic plate. It is pointed
AD 410U7 Unclassified out that the ordinary plate theory cannot be apPlied to

the co)rrugationi-stiffened patiel. because the basic
The series of panel flutter tests were carried out In the twisting moment relation, .1i - 14. becomes untenable.
Jet Propulsion Laboratory's 12 In. supersonic wind x
tunnel, Flat and slightly curved panels were tested at A differenice-differential --!uation is established here
Mach number 2.81 The flat, rectangular panels were for the zorrugat-on- stiffened panel. In an approximation.
designed to study 2-dimensional flutter. They were the difference- lifferentlal equation is written As a
clamped at front and rear with tree sides which extended partial differential equation which has the sa- e form
Into the boundary layer at the sides of the tunnel. These as theorihoiroptc plate equation. The pre~sen' theory

fluter n a2-diensona moe whch ccuredtells how to interpret the coefficienis as relathA to the
panels fllate Inaeometry.lmoe hihocure Seone consequences Vtth riqga t to the
at a thicknes ratio approx 11; difernt from the pre- statec deflectio n ibainmde n r.'i~c
dictions of existIng, theory. One of the panels exhibited ofti corrugation-stffned pibatinelos a ne disused If the,
a 3-dimensional ,rocting"* flutter which has not been oforuat corr ect o-thfene eperanta nel opcedscsed If Super
observed or discussed before. A theory is developed sn' fomlutter counrriet th giveentby envrdos. uof sa. and

for this type of flutter. The slightly curved panels were Guyc Islustedr oehtifr boundarye ivnb ids, Tobtaained

shallow circular cylindrical shells with the generators but. thued moiato Isom noht diafrge.t (CountractrysotieI perpendicular to the flow direction. These panels were abstract)all of aspect ratio one. It war found that the effect of
curvature was destablizzing and that the effect of Internal
pressurization was stabilizing. (Contractor'sabtc)
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222 224

California Inst. of Tech. [Guggenheim Aeronautical Lab. j Califoria Inst. of Tech. [Guggenheim Aeronautical Lab. I
Pxs.dena. Pasadena.

SOME NONLINEAR VIBRATION AND RESPON.SE A NOTE ON THE APPLICATION OF -7-E QUASI-
PROBLEMS OF CYLINDRICAL PANELS AND SHELLS, STEADY SUPERSONIC-FLOW THEORW ri) FLU. FER
by B. E. Cummings. June 1962, 131p. incl. diagrs. ANALYSIS, by M. H. Lock. [1962) flIo. [AI 1*08)-
table, refs. (Aeroelasticity and Structural Dynamics 220) UnclAsfied
rept. no. SM 62-32) (AFOSR-3123) (AF 49(638)220)
AD 432757 Unclassified Published in Jour. Aerospace Sc., v. 29: 1133, SePL

Large amplitude vibrations and for-zed responses of
curved panels and shells are studied by the application Application of the quasi-steady supersonic-flow theory
of the shallow shell equation. The Galerkin procedure to the problem of the flutter of 2-dimensional panels
is used to reduce the nonlinear partial differential equa- led to the prediction that all panels would flutter (re-
tions to ordinary nonlinear equations. Marked differ- gardless of stiffness) If the flow Mach number was ls
ences are found between the behavior of curved panels thanE 1, whereas analyses that employed the complete
and cylindrical shells. Relations for the dependence linearized supersonic-flow theory indicated that saftf-
of the free vibration period on amplitude are given. A ciently stiff panels would not flutter in this range. On
2 mode analysis of the cylindrical shell problem is In- the other hand, at Mach numbers above n there was
cluded. The curved panel Is found to exhibit a buckling good agreement between the predictions of flutter a-
phenomenon for the simple "breathing- modes. Shock lyses employing both aerodynamic theories. The pur-
response methods are used to predict dynamic buckling pose of this nott is to clarti- this situation.
of the curved panel and the predictions are verified by
numerical integration. The cylindrical shell vibrations
.And responses are found to be governed by Duffing's 225
equation and certain of the well-known properties of
Dufflng's equation are applied tc the cylindrical shell California Inst of Tech. 1Guggenheim Aeronautical Lab.
dynamics. The 2 mode analysis of the cylindric•l shell Pasadena.
is showr, to exhibit weak coupling, allowing the separate
excitation of the coupled modes. Some numerical re- THE HYPERSONIC APPRDXIMATION FOR THE SHOCK
salts are given. (Contractor's abstract) STRUCTURE OF A PERFECT GAS WITH THE

SUTHERLAND VISCOSITY LAW, by W. B. Busn- Feb.
1962, 24p. incl. dtagrs. (AFOSR-2257) (AF 49(638)-

223 476) AD 275884 Unclassified

California Ir.st. of Tech. fGuggenheim Aeronautical Lab.,l The classical Navler-Stokes treatment of the shock
Pasadena. wave structure is investigated for a perfect gas with

constant specific heats. The viscosity of the gas is
SUPERSONIC FLUTTER OF TWO-DIMENSIONAL FLAT prescribed according to the Sutherland law. The
PANELS: AN EXPERIMENTAL ZVALUATION OF THE Prandtl number is 3 4. The limiting forms of the solu-
THEOR1. by M. H. Lock. t1962, ;7ýp. bl, diagrs. tion as the upstream flow Mach number approaches
,AFOSR-5271) •AF 49(638)2201 AD 414799 Infinity, with all other parameters held f'red, are

Unclassified studied. Two distinct asymptotic series, as M, - -,

are founoa zr the portions of the shock adjacent to the
Ais- published in Proc. Fourth U. S. Nat'l. Congress uniform reghri. upstream and downstream of the shock
App. Mech. California U.. Berkeley !J une 18-21, and these era itons are matched In an intermediate
l 92. New York, Amer. Soc. Mech. Engineers. v. 2: region of common validity. The leading terms of a
1351-1357, 1962. unld.-rmly valid expansion are obtained by combining

ele--.,cts from both ex•ansions. ý,-_ctal attention is
At. experimental eialafation of the wheory of supersotic given- to the entropy and the entropy production rate in
flupter of 2-dtmensiorndl fat panels was undertaken. Ex- the shock wave., The effective thickness x of the shockper',inental flutter boundaries were obtained between la found and the Reynolds number based on this effective

M.ch numbers 1. 15 and 1. 5 and a detailed comparison oluiyo
i theory and experiment carried out. Agreement be- thickness is shown to be: Re M1

Meen the theoretical a"d experimental flutter boundartýs shock
is poor In the lower supersonic Mach number range but i
a.•Proves at the higher Mach numbers. The theory as M - -. It is also shown that i the viscosty law is

appears to be overconser-ative for the prediction of generalized tog = Th, then Re h '- as M1 . -.
flutter boundaries at the lower supersonic Mach numbers. (Contractor's astract)

A possible cause of this Inadequacy of the theory is
discussed.
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226 velocity and stagnation enthalpy profiles. In this case
the accuracy of the method to poor; however, sugges-

California Inst. of Tech. Guggenheim Aeronautical Lab., tions are made as to how it might be improved within

Pasadena. the present framework. (Contractor's zbstract)

SLENDZR WINGS AT HIGH ANGLES OF ATTACK IN
HYPWEMONIC FLOWS, by J. D. Cole and J. J. Brainerd. 229
19411 [221p. Ind. M11. dtagrs. ables. (AFOS-J1490)
A? 49(G3S)476, Unclassified California Inst. of Tech. Guggenheim Aeronautical Lab.,

Pasadena.
Presented at AM Internat'l. Hypersonic Conf..
Cambrldge, Mass., Aug. 16-18, 1961. STABILITY OF THE COMPRESSIBLE LAMINAR

BOUNDARY LAYER, by L. Lees and E. Reshoikm.
Alm publishe ,-r in Astronaut,. and Rocketry, [19611 1361. tel. diagrs. table, refs. (AFOSR-3208)
v. 71: N1-341 , 1062. [AF AFOSR-62-291 Unclassified

For abstract see item no. 155, Vol. V. Also published in Jour. Fluid Mech., v, 12: 555-590,

227 The present study of the stability of the compressible
laminar boundary layer shows that, although the basic

California Inst. of Tech. [Guggen.etam Aeronautical Lab.] stability mechanisms are the same as for incompressi-

Pasadena. ble flow, the relative importance of the various mecha-
nisms changes considerably with Mach number. Instead

LIFT OF SLENDER DELTA WINGS ACCORDING TO of being nearly constant across the boundary layer, the
NEWTONIAN THEORY, by A. F. Messiter. 1962] amplitude of inviscid pressure fluctuations decreases
191p. Incl. diagra. refs. (AV 49(638)476) AD 413121 markedly with distance from the plate surface at Mach

Unclassified numbers greater than 3. Because of this behavior the
rate of absorption (or production) of disturbance energy

Published in AIAA Jour., v. 1: 794-802, Apr. 1963. near the critical layer is greatly reduced, as compared
with subsonic or slightly supersonic flows. At Mach

An aproximate system of equations is derived to de- numbers less than about 2, d~wipation effects are
scribe the inviscid flow past a flat slender wing at angle minor, but they become extremely important at high

of attack, in the limit y - I and Mai stm - ". The aspect Mach numbers. The minimum critical Reynolds number

ratio is rquired to approach zero at the same re as for an insulated flat plate boundary layer decreasesrato i reuird mappoah zro t te sme ateaswith increasing Mach number in the rag 0 s M_ -s 3.

the Mach angle in the flow behind the shock wave. Only w
a single parameter appears in the resulting equations, Since the wave-number varies like liMe when Me ,
and a similarity law therefore can be written expressing the minltrtm critical Reynolds number Is likely to
a correction to the Newtonian normal-force coefficient. increase sharply at hypersonic speeds. Numerical
For the delta wing, a correlation of experimental da examples illustrating the effects of compressibility,
according to the similarity law is shown, and the first incuding neutral stability characteristics, am obtatned.
terms of the solution are derived under the assumption
tat the similarity parameter is small (vertex angle
much smaller than Mach angle), (Contractor's abstract) 230

223 California Inst. of Tech. [Guggenheim Aeronautlcal Lab.]
Pasadena.

California iLst. of Tech. [Guggenheim Aeronautical Lab.]
Pasadena. MATCHED-CONIC APP1)XIMA'ION TO THE TWO

FIXED FORCE-CENTER PROBL:;M, by P, A.

THE EFFECT OF HEAT TRANiSFER ON SEPARATION Lageratrom and J. Kevorkian. [1962) [9]p. (AFOSR-

OF LAMINAR COMPRESSIBLE BOUNDARY LAYERS, J801) (In cooperation with Douglas Airr'raft Co., Inc.,

by S. B. Savage. June 1, 1962, 43p. Incl. dlagrs. Sknta Monica, Calif.) (AFA JOSR-62-256) AD 413865

tables, refs. (Technical rept. no. 2) (AFOSR-2946) Unclassified
(AF 49(638)916) AD 277354 UnclassIfied Presented at Seventeenth annual meeting of the Amer.

Tani's integral method (Jour. Aeronaut. Sci., vY, 21:, Rocket Soc,, Lts Angeles, Calif., Nov. 13, 1962.

487-504, 1954) is extended to treat laminar 2-dtnmen-
sional compressible boundary layers with heat transfer Also published In Astronom. Jour., v, 68: 84-92, Mar.
and arbitrary pressure gradient for both attached and 1963.

separated flows. A carefully chosen one-parameter
family for the velocity profiles and a universal stagna- Planar motion of a particle of negligb, e mass from the

tion entlalpy profile are assumed for atached flows, neighborhood of a gravitational center (tte -earth') of

The accuracy of the method is exanined by comparing mass 1-u to the neighborhood of a secrnd center (the

the results with several exact numerical solutions and noon) of mass s is studied by asymptotic methods for

satisfactory agreement is ,bt*ined'., ,or separated the case is - 1, The calculations are carried out for

flows one-parameter families - e assumed for both the the case of 2 fixed centers. It Is poidted cut, however,
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that the met .ods used are also appilcable to the case of 233
the 2 centers rotating around their center of mass, that
is, !o the I-miting case of the restricted 3-body problem California Inst. of Tech. Guggenheim Jet Propulsion
for which the second mass 's much smaller than the Center, Pasadena
first. A uniformly valid sli'..tion describing the passage
from the earth -3 the moor. ad the motion in the neigh- RADIATIVE TRANSFER STUDIES AND OPACITY
borh.aod of the -non-i is obtained. Each part of the CALCULATIONS FOR HEATED GASES, by S. S. Penner
motion is in the first approximation a Keplerian comic and R. W. Patch. Jan. 1962, 42p. incl. diagra. refs.
relative to the earth and moon, respectively. However, fTechntcal rupt. no. 6) (AfOSR-1901) (AF 49(638)984)
these conlct cannot be matched directly; In order to AD 2717?8 Unclassified
determine the second part, as well as the subsequent
matlon, it Is necessary to compute a correction of order ALWo published in High Temperatures in Ae,.onauttes;
as to the first part. This statement is equally true for the -r:7o':ja SToii held in Turin to celebrate the 50th
restricted 3-body problem. (Contractor's abstract) anniversary of the Laboratorto di Aeronautica,

Polltecnilco dl Tortno (Italy) (Sept. 10-12, 1962), ed.
by C. Ferrari. Milano, Tamburini Editore, 1964,

231 p. 211-238.

Caliio-na Tdtn. of Tech. Guggvnheim Aeronazicai , Reresentative radiative transfer studies and recent
Pa•'adenaj developments in opacity calculations for heated gases

are outlined. The following topics are treated: the
THE .TWO VARIABLE EPA•N•ION PIR)CEDURE FO'R formulation of radiative transfer problems; the definition
THE APP SOICIMATE SCLUTION OF CERTAIN NO- of opacities and radiation free paths for the important
LINEAR DIFFERENTIAL EQUATIONS, by J. Kevorkian. limiting cases of a transparent gas and an opaque gas;
Dec. 13. 1962, l14p. Incl. diagrs, refs. (Rept. n.. tle reformulation of the conservation equations with
SM 426201 (In cooperation with Douglat. A'rcraft Co., proper allowance for radiative energy transport:
Inc., Santa Monica, Calif.) (AF AFOSR-62-M56) selected calculations of spectral absorption coefficients
AD 426822; AD 437675 Unclassified' in molecular systems; and continutmu radiation In

plasmas containing polyelectronic, partially or com-
Presented at 1962 Summer Inst. in Dynamical Astronomy, pletely ionized atoms.
Yale U., New Haven, Conn.

A ;ýethod is presented for deriving the asymptotic repre- 234
aentation vaild for lae-ge times for the motion of a parti-
cle under the Influence of a predominantly linear restor- California Inst. of Tech. Guggenheim Jet Propulsion
ing force and small nonlinear perturbations. It is shown Center, Pasadena.
that such an asymptotic representation must be a function
of two time variables, in order to depict the behavior of SIMILARITY PARAMETERS FOR REACTIlNG, MULT[-
the solution. The basic ideas are explained by the liberal COMPONENT GAS 'dIXTURES WITH RAIXAT VE
use of simple examples, and the method is also applied ENERGY TRANSFER, by S. S. Pen-.er, M. Thomas,
to two Idealized problems In celestial mechanics, and G. Adomeit. [1962] 12p. Incl. dlagr. [Technical

rept. no. 7] (AFOSR-2578) (AF 49(M8)984)
232 AD Z7627- Unclassified

The similarity groups for multicomponent, reacting gas
California Inst of Tech. Guggenheim Jet Propulsion mixtures with radiat.ve energy transport are identified

Certer, Pasadena. for a number of special cases that are of practical

interest. The results are used to draw conclusions
MICHDWAVE PROBING OF IONIZED GAS FLOWS. by concerning the feasibility for scaling the radiative
R. G Jahn. Feb. 1962 [32]p. incl. diagre. refs. properties of reacting gas mixtures. It has been con-
(Technical note no. 5) (AFOSR-2334) (AF 49(638)758) cluded that significant model testing of the radiative
AD 272789 Unclassified properties of reacting gas flows is possi'le for those

cases in which radiant energy emission does not produce
AL,.o published In Phys. Fluids, v, 5: 678-686. June signiflc-nt perturbations in the flow field (e. g., trans-
BF2,• parent gases) provided we are satisfied In scaling the

radiative properties per wnilt area of reacting mixture.
The n easurement of free electron densities and collision

frequencies in ionized gas flows by a probing transverse
mi-rowave beam Is described. Interpretation of the ob- 235
served reflection and transmission coefficients and their
phases is developed on the basis of an idealized plane [Cadifornia Inst. of Tech. Guggenheim Jet Propulsion
wave-p.ýane slab model, for which typical results are CetLer, Pasadena]
displayed. Application of the device and technique to
the build-up of Ioni•ation behind a strong shock In argon RESEARCH ON ABSOLUTE INTENSITY MEASURE-
is rntlired. Effects of various departures of the micro- MENIS AND GAS EMISSIVITIES AT ELEVATED TEM-
wave radiation patterns and flow con.igurations from the PERATURES AND PRESSURES, by S. S. Pcnner.
slab assumptions are discussed and examples evaluated. Final rept. [19621 2p. (AFOSR-4403) (AF 49(638)984)
(Contractor's abstract) Unclassified

> 53 <



AIR FORCE SCIENTIFIC RESEARCH

Moat of the experimental and theoretical studies per- 239
formed under this contract have been described in con-
tract reports sad have been published, or will be pub-- California Inst. of Tech. Guggenheim Jet Propulsion
Itrsed, in the open literature. A list of 14 completed Center, Pasadena.
studies is given in addition to a brief notation concerning
work In progress. PROCEDURE FOR RELIABLE PREPARATION OF

SHOCK TUBE TEST GAS MIXTURES CONTAINING
WATER VAPOR, by R. Watson. 11962] [2]p. incl. diagr.

236 [AF 49(638)9841 Unclassified

California Inst. of Tech. [Guggenheim Jet Propulsion Published in Rev. Sclent.Instr., v. 33: 1113-1!14,
Center] Pas•dena. Oct. 1962.

APPROXIUMATE SPECTRAL ABSORPTION COEFFI- Shock tube spectroscopic measurements of the emission,
CIENT CALVLA7'TIOM FOR ELECTRONIC BAND SYS- absorption, and kinetics of H2 and OH are usually per-
TE BELWNGING 10 DIA'IOMIC MOLECULES, by formed with test gas mixtures of water vapor diluted in
R. W. Patch. W. L. Shackleford, and S. S. Penne-. argon in order to readily achieve high shocked gas tem-
[19611 [9]p. (AFOSR-4919) (AF 49(638)984) peratures. In addition to the uncertainties of the over-
AD 414925 Unclassified all concentration Introduced by the surface adsorption

of the water vapor, ,•rcentratlon gradients may be set
Also,-er, In Jour.-1 JuLy Spept. . andRadiativeup within the shock tube so that samp!es drawn from the

,July Sept. 1962. tube just before firing may not b# representative of

that in the region of observation. A successful pruce-For abstract see 'tern no. 169, Vol. V dure for overconr'ng these difficulties was arrived at

through use of a continuous flushilg operaiec.,, This
system used a . Vulaled argon flow, bubbled contlnu-

2 ously through a series of bulbs containing degasied
water. A flow i,,eter monitored approximate flow rates,

California :nst. of Tech. Guggenheim Jet Propulsion regulation being achieved by bellow -alves at the imdet
Center, Pasadena. of the system. A cold trap prevent-d the water vapor

EMPERATURE MEASUEMENTS ON THE OH2T - 2 1 from contaminatitg the vacuum pump oil. A small a,r
conditioning unit recirculating the air withtn an uns,.lated

BAND SYSTEM FOR A TRANSPARENT GAS IN A enclosure allowed controlled temperatures of ',-25 'C
SHOCK TUBE, by R. Watson. [1962] [3]p. incl. diagrs. to be maintained. Analyses made at both ends of the
(AFOSR-J96) (Sponsored jointly by [Air Force Office of shock tube, 10 min or more after tie flubbing was com-
Scientific Research under AF 49(638)94} and Office of pleted showed that adsorption equilibrIum was attained
Naval Research) AD 400061 Unclassified sir.cf Ene concentration was unitorm and remained con-

star! at the value calculated from the mixing supply
Also publishe in Jour. Quant. Spectrao. and Radiative conditions.

ra~er v. 2: 301-303, July, Sept. 1962.

Calculations were made of the ratio of intensities of 2 240
general fractions (such as are Intercept=ed by 2 slits)
o! t'e OH (0, 0)band as a function of gas temperature California Inst. of Tech. Guggenheim Jet Propulston
and positions of the fractions In the band. Application Center, Pasade"a.
of the fractional band intensity ratios to temperature
measurements of radiating transparent gases are SIMILAPITY PARAM11ETERS FOR RADIATIVE
discussed. ENERGY TRAINSFER IN ISOTHERMAL AND VON-

ISOTHERMAL GAS MIXTURES, by S. S. Penner. M.
Thomas. and G. Adomett. Dec. 1962. 45p. incl.

2, diagrs. (Technical rept. no. I) (AFAFOSR-63-71'
AD 407135 Unclassified

California InsL of Tech. [Guggenheim Jet Propulsion

Center] Pasadena. Presented in part at TABSTONE meeting, San Diego,

FURTHER SHOCK- TUBE STUDIES BY INFRARED Calif., Jan, 1963.

EMISSION OF THE DECOMPOSITION OF AMMONIA. by The similarity groups for multicomponent, reacting gas
T. A. Jacobs. [1962] [3*. incl. dlagrs. (AF 49(M)- mixtures with radiative energy transport are derived.
984) Unclassified The rejulting relations are used to consider the fea'ii-

billty of scaling for flow processes with radiative
Published In Joar. Phys., Chem., v. 67, 665-667, Mar. energy transport under highly simplified conditions.
1963. The scaling parameters are derived for radiant energy

emission from isobaric and isothermal gases for arbi-
For abstract see Item no. 108, Vol. V. trary opacities and various spectral line and molecular

band models. Scaling parameters for radiant energy
emission from isobaric but non-isothermal systerns are
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dis cussed for arbitrary opacities andA various spectral expa nslon of titanium bas been lnvostipated up to 650 *C.
ltiie and molecular band models under the restrictions Between room temperature wAd 400'C the expansion co-
imposed on the allowed temperature profiles for dis- efficients In directions perpendicular and parallel to the
persion and Doppler lines by the Eddlngton-Barbler c aims are 9. 41 x 10- 5 and 11.1 IS 10-' 61.C, reepec-
approximation. Finally, the radiative scaling properties tively. For a random polycrystp-lline sample. the mean
for representative temperature profiles are considere6 -6_
for both collision- broadened and Doppler- broadened expansion coefficient is 10.0 X 10 "C. (Contractor's
itne profiles on the bast& of eiiact numerical calculationsabtat
that were performed for a rotational spectral line be-
long',ng to a molec*-U r vibration- rotation band. (Contrac-
tor's abstract) 243

California In2!t. of Tech. IMechantical Engineering Lab.
241 2asadena.

California inst. of Tech. W. M. Keck Lab, of Engineering A VACUUM X- RAY DIF FIACTIOMETER FOR HIGH
Materials, Pasadena. TEMPERATURE STUDIES 5.NI AN INVESIIGA71ON

OF THE ALLOTROPIC T &NSFORtMATION OF 'JITANI-
THE INFLUENCE OF TEMPERATURE AND PRE- UM, by R. H. Wi~ens. Final technical rept. Dec.
FFRRED ORIENTA71ON ON HALL COEFFICIENT AND 1961, 1131p. inc). tius. diagre. tables, ~-efe. (AIVSR-
RESISTIVITY OF PURE; TITANIUM, by L. C. Roesch. 1839) (AF 18(600)1561) AD 270632 Unclassified
No%. 1962. lllp. Inc. illus. diagrs. tables. refs.
1AF0)11R-4001) (AF 49(630)1034)1 AD 2B9535 A vacuum high temperature x-ray diffractometer was

Unclassified constructed to study metals, sensitive to 0 and N con-
tamination, up to 1200 C. The factors whic) affect the

The Hall crefficlent Is found to depend strongly on temn- accuracy of 'he diffractometer method and tbe proper
perature and crystalline texture. At roam temperature choice of extrapolation functions are discussed. It 42

S 11 3 shown that this instrument can determine lattIce pa-
has a value of -1.8 x 0 m coulomb In two spect rameters with an accuracy of one part in :orty, thousand.

mens, where:as In the thi rd it equAls 1.2 x 10- 11n": - The thermal expansion of titanium was Investigated to
coulom~b. Several factors including impurities, changes 650IC a"i the c,.a parameter is fouw'd lo Indr~nse

tnhCe scattering mechanism, size effects, and cr-ystatlo- rapidly above 400'C. This v-ariation of c a lis corre-
prapnlc anisotropy, which could account for the observ-ed lated with other properties of TI to formulate a band
dlfftrences. are discussed and It is proposed that crys- model. On the basis of this model it is shown that the
tallographic orientation Is the most Influential factor, electrons can give an appreciable positive cointribution
:pro:- the measured data and a phenomenological theory to the free energy as the transformation tenipexature is
zaf the Hall effect developed in thze case of single crystais, approached and illsn proposed that this isa the main fac-
values of the components of the galvanomagnetic tensor, tar causing the instability of the low temperature mnodi-
-'ahich replaces the scalar Hall coefficient of isotropic ficatlor. off 11. (Contractor's abstract'
rnedia, are calcilated and discussed In connection with
a possible model of the Fermi surface of titanium.
Contractor's abstract) 244

Calif ronia Inst. of Tech. Palomar Obser-atory, Pasadena.
242

')MMENTS ON MASS-EJECTION MECHANISMS IN
Caltfornia Inst. of Tech. I'M. K. Kec.% Lab, of Engineering RED GALNIS, by R. Wevmiann. 11962]1 [h1p. Inc. refs.

~.taterlals! Pasadena. (AFOSR-2407) (In cooperation with Mount Wilson Ob-
servatory, Pasadena. Calif.) (AF 49(638)21)

VACUUM X- RAY DIFFRACW)METER FOR HIGH AD 295858 Unclassified
TEMPERATURE STUDIES OF METALS SENSITIVE 'TO
CONTAMINATION BY OXYGEN AND NITROGEN, by R. Also publihed in Astrophys. Jour.. v. 136: 476-486.
H. Willens. Il962j, [81p. inc. illus. diagrs. table, refs. Set
:AF -1638)10341 Unclassified

Consideration of the basic energy and momentum re-
P,.bllshed in Rev. Scient. Instr.. v. 3S- 1069-1076. quircments, together with the results of obscrvations
Oct. of tne circumatellar lines in Q Ori, seems to demand

an extensive hot region surrounding the star, If purely
Ar x- ray diffractometer operating In vacuum has been hydrodynamic processes are to expatin the mass ejec-
desigoel and constructed to study metals sensiftve to tion- The amount of Balmer emissions which might be
oxvien and nitrogen contamination at elevazed tempera- expected from such a hot region is discussed, as is the

tr.The l-strument operates in a %-acuum of 2 x 106 emiIsson in lbs ultraviolet linee of C IV at 1550A. At
mm. H~ in which the partial pressure of oxy~ea and nitro- temperatures in excess of 105 degees nearly all the
gen is several orders oll manaitude lower than the total power must be dissipated as radiation, since there is
pressure. The specimen is heated by radiation from a little residual thermal or kinetic energy In the matter
resistancf -type furnace ito 1200'C, With 'his Instru-graditnefomhesr.Trfroehste
mrent it is possible to obtain lattice parameters which groeat o distancsin fom theistar. Thlorses o an hasithde
are accurate to one part in forty thousand. The thermalprbmofdssigfraatnlsesfa antde
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greater than those considered here. Mechanisms in- A!so pblisbod in Aw rophys. Jour. , v. 136 406-421,
volving continuous absorption of radiation are also dis- .W 1962. -
cussed. No core of CH or CN ts visible, both well known
as Interstellar lines, and whether molecules of grains This study Inven t.•Ve tOw uxygeo weakness In peculiar
would form under the corditions In the envelope is not A stars, how it arrela-es with other spectral peculiar-
known. To insure sufficient coupling between grains tries, and whether it tI to be regarded as an abundance
and the gas, it ts necessary for the grains to be small effect. Equtvak,.it v.dthg of th, infrared oxygen blends
enough to scatter as Ii/X4 In the observable region of X% 7772-7775 and ',b4 a have been measured In _0 pecul-
the upectrum andttea ina tred. This would lead to tar A stars and 3 A- tpe twrmal stars. The nltghboring

the envelope being opaque In the far ultraviolet and pair of Me d1 ies o t % t 977 and g 7806 have aletqi ;n-

thern is no evidence of this. The energy density for 0. sensitive to temperature and electron aresnr, ,' in

C. Lilson's Lyman--, mechanism to operate is such that nortal ta behate alo identiay nte AnIn

b-aium should be completely doubly ionized, in contra- normal stars behave almost rdentically in the w aken

diction to the observations. If they are interpreted in B-Fa5. sThe oxygen lines are very much weaker ffc aeme

terms of a single shell of matter movin only Wuider peculiar strs than itn the standard stars; 1his -fect Is

grvtty, rather than as steady flow, the absence of any strongly correlated with the B - V colore, The Mg I

observable change t:- velocit ngth of the lines
would require the master to be at such a distance from A'rpreted as iydicating abundance vareauzpc amohn toe

the star that the envelope would be resolvable from the Ap stars. Oxygen is deficient with respect to hydrogen

star. No ejection mechanism so far proposed is entirely by factors ranging from 8 to more than 100 In all Ap

satisfactory, though the possibilities are far from ex- stars of the Si-Eu-Cr, Eu-Cr, Eu-Cr-Sr, and Sr
classes, while in the Mn stars the oxygen abundance is

hansted. (Contrntor's abstract, modified) normal. Assuming that they originated with a normal

composition, the observed spectra of the oxygen-de-
245 ficlent Ap stars demazd that, in general. 0 must have

been trapsmuted into one or more of the elements H,
California Inst. of Tech. Palomar Observatory, Pasadena. He, C, N, Ne, and perhaps F. Some possible nuclear

reactions (which must involve only H, He, and 016) that
PEVECAL CONF TOIONS IN by1E CeR anMSTELn6AR could be responsIble for the inferred oxygen deficiencyENVELOPE OF Q ORIONIS, by R1. Weymanm. [11962j are discussed. (Contractor'ýi abstract)
[221p. Wil. dlagrs. tables, refs. (AFOSR-2408)
(AF 49(638)21) AD 406807 Unclassified

bed In Astrophys. Jour., v. 136: 844-865, 247

California Inst. of Tech. Palomar Observatory, Pasadena.
A curve-of-growth analysts of the circumstellar lines in
orOrt based on high-dispersion spectrograms is used to RED GIANTS WITH EXTREME METAL DEFICIENCIES,
Infer the physical conditions In the circumstellar enve- by G. Wallerstein. J. L. Greenstein and others. [1962]
lope. The number of atoms in the line of sight Is of the [241p. lncL illus. diagrs. tables, refs. (APOSR-2475)

order of 102. cm 2 , while the ejection rate was estimated (AF 49(638)21) AD 406809 Unclassified

cc be 4 x 10-6 M 4 "yr. Hydrogen is probably neutral Also publIshed In Astrcphys. Jour.. v. 137' 280-300,
and wecend ionization of the metals probably unimpor- Ja 195J.
tant. The kinetic temperature is of the order of 100 'K.
Exrept for H and K. the radial velocities of all the neu- The 3 field stars, HD 122563, HD 165195, and
trx! and Ionized lines are identical. No detectable sys- HD 221170, similar to giants In metal-poor globular
tematic change in the velocity or strength of the cir- clusters, which have been studied, show decreases in
cumstellar has occurred over the last 20 yr. The the average metal,"hydrogen ratios by factors of 800,
evidence for an extensive chromospheric region sur- 500, and 500, respectively, compared with the sun.
rounding the star is discussed. A brief discussion of The abundance ratios of other elements to iron re-
a Hercults and a re-examination of the existence of a semble those in the sun, with important exceptions.
high degree of concentration of ma'ter In the envelope Manganese and vanadium are deficient with respect to
tio clumps indicate that such -oncetations may be iron, by a factor of 3. In HD 122563 all elements
"ýery slight, if they exist at alI. (C.ntractor's abstract) heavier than zinc are deficient compared with iron by a

factor of 50, vielding a total deficiency of about 50,000
for the heavy elements. It is assumed that the elements

-46 were synthesizrd_ from hydrogen early In the history of
our Galaxy. Tlhese stars were formed when the inter-

California Inst. of Tech. Palomar Obser-mtory, Pasadena. stellar medium va-,s almost entirely hydrogen, between
107 and 109 yr a'ter star formation began. Their

STUDIn OF '-PIE PECULIAR A STAIhS. I. THE metallic constituents were formed and ejected from
OXYGEN-ABUNDA-NCE A-2-,MALY, by W. L. W, massive, rapidly evolving stars of extremely low metal
Sarge.i and L. Searle '.19.2 [i41p. Inci. diagrb. content. Processing at high temperatures synthesized
tablv. refs. iAl"SR-2446, (In cooperation with the elements from sodium through nickel which are now
Mount 14.1-so• Ooervator- as . Calif. ) "AF 49- present In all 3 stars. The material that wert into
(M321i AD 295s59 UrIxa.ssifled HI) 122563 is drastically deficient in all elements
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produced by the addition of neutrons to the iron peak, to the values: T ef 4940'~K 1 150', log g -2.7 0,C) 2;
whereas, light elements prodrced by neutron addietCa
aluminum and scandlum-exist in normal amounts or and log A =log A e, 0. 2 (pro-bable errors). There Is

are alyc~lhtlydefciet. I ha ben inerpete toa good agreement between the spectroscopic gravity and
maronl t ihatl dhen cient. o t hase beeurns inerrete toiabe the value obtained from reasonable values oa the m~ss
mhea thatogeniator u of free neut&-rones eleament avilbere and the radius of the stair. The chemical "composition of
heprosent, r out te i ight BpPrcek elements wereraeoabnt the atmcsphere agrees viith the solar conpoiltion within
present, btnt teIrn pea ele6mentsav weren raroued oabsy the probable error, except perhaps for Na. No systems-
the eupropium, ia vry 122563 e ma raesut bee produ nce byic enrichment in heavy-element abundance can be dL-

of europiun in HD 165195, in at least the normal rAtio tce ewe h it ftesnadta f(Vrtii
to the other elements, ra4rea difficulties concerning about 109 yr ago. Higher accuracy to needed to reveal
r-proceibs nucleosynthesis, since type I supernovae of any difference atat might be less than a factor of 2.
small mn~ss may not have begun to appear at the early
epoch when the star was formed. (Contractor's
abs tract) 250

California Inat. of Tech. Palomar Observatory, Pasadena.

I . ~THE LUAGNOSITIES AND COMPSITION OF THLE
California WLa oi Tech. Palomar Observatory, Pasadena. HIGH GALACIIC- LA77TUDE SUPERGLANTS, 89

IfERCULIS AND HID 16!796, by L. Searle, W. L. W.
THE INFRA REDO01 AND MglI UXES IN THE SPECTRA Sargtnt, and J. Jugaku, f 1962) ] l2]p, tncl. ddagr.
OF THE METALIUC- LINE STARS, by W. L. W. tables, refs. (AR)SP-3017) (In cooperation with
Sargent and L. Searle. 1196211[41p. incl. diagr. table, Carzegie Inst. of Washtogton, D. C.) (AF 49(638)21)
refs, (AFOSR-247e) (AY 49(638)21) AD)295860 AD 406808 Unclassified

UnclssiiedAlso published lit AstrophMs Jour. , Y. 131: 268- 279,
Also published in Astruphys. Jour., Y. 136: 671-674, jn W
Sept. 196?t

A spectr-ophotometric analysis is made of the high-
A recent study of the 'infrared 01 and Mgfl lines in 20 galactic- latitude superglants HD 1#11796 (F3 tb) and
peculiar A-type stars (see item no. 246) has revealed 89 Herculis (F2 Ia), together with. the low-latitude
striking oxygen- abundance anomalies which are strongly standard star t Cansstopeita (0) 1,A). It isfound that
correlated with the type of spectral peculiarity. The all 3 stars have normal abundances of 'hi metals and
*Mn* stars have a normal oxyer bnace hl h rare earths relative to a Persci. Spectroscopic abso-
redder Ap stars (the Eu-Cr and the Sr stars) are oxygen- Ilute rmagnitudes are derived for the high- latitude super-
deficient by factors up to 100. The chief aim in this giants, using f Cas and a Per as calibration staxs. It
note is to point out that Am and Ap stars of similar is concluded thai both 89 Her and HD 161796 could have
coilors and absolute magnitudes behave very differently reached their present heights above the galactic plane
:.L tleir ifrared 0/Mg ratio. This lends support to the In times comparablle with their estimated times of evo-
,it-w that the anomalous weakness of the 01 lines in many lutirn from the main sequence If they were e.Velled
c:f thec Ap stars Is not a consequence of peculiar atmos- from the plane at the time of their formattion with ye-
;:i~hcz-k structures but is due to real 2bundance deficiencies loelties of the order of 100 kmn sec. The apectroscopic
it ,Jltwz stars. Moreove&, "iese results indicate that daeta are consistent with the suggestion made by
ifw-ro tis Jlite hcpeý of explainin* the spectral peculiarities Bonsack and Greenstein (1956) and by Herbig (195) that
In aoait .IAe Ami aizd Ap stars as being ubpects of the the high- galactic- latitude supergiants are evolved **run-
zaar.-. pthenomem'n. away- stars. (Contractor's abstract)

249 251

Califorr"TPa I. t f I-eil. aoruar Observatory, Pasadeia. California Inst. of Tech. Palomar Observatory, Pasadena.

A DETAILICI- ANAýLYSIS 'F THlE SPECTRUM OF AN ANALYSIS OF THE ABSOLUTE ENERGY DLSTRIBU-
EPSILON Vit'j7NIS. 13 G, Cayrel and R. Cavrel. TION ZN THE SPECTRUM OF SU I)RACONIS, by J. B.
11962; 1 Sop. in(!- iagrs4. t~iblces, refs. (AFOSR-2750) Oke. L. P. Giver, and L. Searle. fl962,'1151y. Inc).
(A r 49s(638) 21) AL -123778 7 Untlassified dlagrs. tables, refs. (AFOSR-Jl2i) CAY 49(638)21,

AD 40&448 UncLassifted
Also publise in Ast-ophy.,,. .ý j .37:, A31-469,

r e6_1T W9Also published tin Astrophys. Jour., v. 138- 393-407,

L,-nes in the spec'tral range A), 4W,(-$,'j0A have x-en
identuiled on tracings of the spoctrun. rf i Virgin!., Photortectric spectrumn scaas of the clu~ er-type vari-
'G6 1W. Three alates had a dispersion) of I A mmr and able S~U Dra have been obtained and used to determine
5 plaits a distierstor of 2.8 A mmn. 1The "*A%-~aler.t the absolute energy distribution In the spectrum at differ-
wiýdthb of 1400) lire$ have been measured. Aý detailed eat phases. By comparison with fluxes computed from
analy-sis o! the atmoýsphere has been ptý4orn;..d. kadzng model atmosphtres, the e'ffective temperature and

gravity have been derived at each phase. From the
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observations and motfzI atmospheres the reiative dis- rathpr than with that of a main seqm . star of equal
placement curve &'Rmx to determined. Slit spei-ra B--V. Within the limits H .ýHe > I 1000 at A C 0.4

with a dispersion of 18 A/mm have been outa.ned and and > I '20 at ee = 0. 3 the atmospheric abundance ratio
used to determine the radtal-velocity curve o& the H : He remains uncertain. Elements heavier than He
metal lines, Hy, HO, and H and K of Ca It. 1, is shown car. be ruled out as a main constituent. Radii and
that differential motion exists in the atmosjheres at all masses derived spectroscopically do not contradict
phases. Since the layer which roe is observing changes Ue a 2. Corresponding to the small scattering In g (or
durtw the cycle, because of changes in opact ty, the
velocity- curves rannot be interpreted literally, and M and R) white dwarfs form a narrow sequence in the
integration of the -elocity-curve does nct yield tue ab- tooi-eediagram and seem to occur mn a rmitled ranze
solute diplacement-curve, RP,,- I. Thereforf, the of completely degenerate configurations only. {Con~raa-

Wenseltak-Baade method gives i.,correct radii for RR tor's abstract)
Lyrse stars it is shown,, however, that between phases
0. 40 and 0.85 it ti possible to deterumine Rmax - R

from the radial-velocity curve. The ,-veloctty which 253
is needed to determine Rma, - R cannot be obtained

uambtguously, but a good estimate is possible. The (Calitornia Inst. e Tech. Palomar Observatory, Pasadena]

mean radius of SU Dra is found to be 3.60 x 106 kin, or ABUNDANCES IN G DWARFS. VI. A SURVEY OF
5.2 solar rAdtt. The uncertainty is approximately 207. FIELD STAFI" (Abstract), by G. W-llersteln. [1962]
The mean absolute vistal magnitude is /AS, with an un- [lp. [AF 49(t38)21] Unclassified
certainty of roughly 0. 4 if the absolutc calibration of a
Lyr is astumed correct. An alternAtive calibration of Pubhshed in Astrophys. Jour., v. 135: 310, Jan. 1962.
a Lyr yields an absolute visual magnitude which It
0. 25 mag brighter. The difference in absolute magnitude Data are presented for deriving the abundancei, of the
of cluster-type variables can be determined with an elements in 21 field stars of very nearly solar type.
accur.ry of 0.2. The relationship between the effective Iron-to-hydrogen ratios are obtained from curves of
temperature (actually 0.) and B - V for SU Dra is given growth for which the ionization temperatures are de-
along with tat same relationship for a hypothetical star termined by .onotsxering both the excitatio2 temperatures
niach has nc, -netallc lins,. and the effective temperatures. The effe.ctive tempera-

tures are derived both fo:om the B--V colors (corrected
for line blanketing) and the C- It colors of the 6-coinr

252 photometry system. The abundance ratios of 10 other
elemeas to Iron are then derived. This material is

California Inst. of Tech. Palomar Observatory, Pasadena. combined with results for 13 other G dwarfs already
published and is discussed from the point of view both

[EFFECTIVE TEMWERATURE AND SURFACE GRAVITY of the nuclear reactions r-sponsible for element building
OF WHITE DWARFSj Effekive Temperatur und and of problems of galactic structure and stellar popula-
Scbwerebeschleunigung der Wetisen Zwerge, by V. dions.
Weldemann. 11962i [101p. tucl. dLags, tables, refs.
(AFOSR-64-0282) (AF4T(638)21) AD 431493

ýmclusifled 254

opublished in Zeirtschr Astrophys., v. S7. 87- California inst. of Tech. [Palomar Obtueratory] Pasadena.

OPTIMUM USE OF INTEk3TELLAR REDDENING
Model atmospheres have been calculated in the white DATA 7Tr OBTAIN INTPRJSC STELLAR LUMINOSITIES
dwarf region (log gý 8). For stars of spectral type AND CO7_RS. oy R. L W•ilde). [1962] [5Jp. incl.
DA the variety of P-proftles as observed by Greenstein diagrs, tables, refs. (In xoop ratton with Mount Wilson
,n be explhined in terms of differe~ces in iffective Observatory. Pasa~iena. CfL-f.)i AF 49(638)2Jj
temperature and surface gra,"ty. The temperat"ure Unclasstlied
scale is fixed by T (40 E$tB) = 1300010K0~ =0. 39).

Sle, Pultshed in Astronon. Jour. 68. -:. 190-134, Apr.
The surface gravity dutermtned from the H -Drofiles

for 22 DA-stars is log g z 8.0 * 0.5, corresponding to
logR R. m-1.90 i0.15, tM'7 = 0.6±0.3 fnrtae = 2. Th data relating to the curvature aad spectral-type

The results are in accordanc -itht observed colors. depen'wnce of reddening trajectories 'n the color-color
This can be demonstrated in a discussior of the U - B. diagram a discussed. By evaluating integrals over
B - V-diagram. The white dwarfs form 2 sa.parnte wavelegib ci the product of UBV responze functions,
branches. spec'ral tvpes DC and DB are iocated almobt steliar •aergy d-stributions, and the interstellar redden-
ceactly o& týe black-body carve as given by ARP whereas Ing law for various cosmic-dust masses, 2 graphs have
a DA-sequence tievtates from It parallel to the main been presented with which reddening correctiolis for
sequence. The transition black-body to line-free star is stellar nmgnitudes and colors can be refined. One
considered and blanketing vectors are determined for graph stvws the intrinsic 2-color relation for class V
log g =8 an 4.4. The effective temperature of a white stars and their reddening trajectories. The otherý graph

dwarf with given B--V agrees with that of a black-body shows E(1_V). E(. V;), and A vs the mass (arbl'rary
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uwlta) per unit crods-sectional area of Interstellar 257

matter as 3 families of curves in the parameter (B-V)0 . California Inst. of Tech. Seismological Lab., Pasadena-

The method of their use is described.

RESEARCH IN SEISMOLOGY, l'y F. Press. Final
255 rept. Aug. 31, 1962, 3

5
p. (AFOSR-4148) (AF 49(M38)-

910) AD 287624 Unclassified
California Inst. of Tech. Palomar Observatory,. Pasadnora.

The research accompltshments of this contract are re-
R.DIO SOURCES CO)NTAINING PECULIAR ELLPTI- viewed under the folloving major cateories, instru-
CALS, by J. L. Greenstein. [1961] [61p. incl. Illus, mental seismology, numerical analysis *d data ban-
diagrs. table, refs. (In cooperation with Carneg

4
e Inst. duing, source mechanism determination, epicenter

uf Washington, D. C.) [AF 49(638)21] Unclassified determination, wave propagation, and diagnostic sids
for identifying earthquakes and explosions. Abstracts

Publishei. in Astrophys. Jour. , v. 135:, 679-683, May of 19 technical reports resulting from this research
1962. are included.

Rada: "elocitles have been obtained for the double
galaxies Identifiable with the radio soi-rces 3C442 and 258
for the faint galaxy prob-ibly ide•tiflab:? with He," A.
rhe latter Is a very distant system, with cd)•. X = California Inst. of Tech. Seismological Lab., Pasadena.

46000 km sec: its radio luminosity Is exceeded only by PROPAGATION OF ACOUSTIC-GRAVITY WAVES IN
Cyg A and 3C295. Its diamcter is outstandingly large, THE ATMOSPHERE, by F. Pres" and D. Harkrider.
353 kpc. Common peculiarities are weak to modprate
[0 11] emission In NGC 7237 (3C442) and in Her A. The [1962 3 [2

0
)p. AD0. dUagrs, refs. (AOSR-J253)

optical diameters are large, and the gradient of surface (AF 49(638)910) AD 400866 Unclassfied
brightness near the nucleus Is low. The double galaxies Alsonublished in Jour. Geophy,. Research, 1. 67:.
In 3C279 and 3C442 are remarkably similar, 9 Jour 1962.

2b6 Homogeneous wave guide theory ti used to derive dis-
persion curves, vertical pressure distributions, and

Californta Inst. :f Tech. Palomar Observatory, Pasadena. synthetic barograms for atmospheric waves. A complt-
cated mode structure Is found involving both gravity

RECENT WORK ON ABUNDANCES IN PECULIAR A and acoustic vaves. Various models of the atmosphere
STARS (Abstract), by W. L. W. Sargent, L. Searle, are studied to explore seasonal and geographic effects
and J. Jugaku. [19621 f 2p. (In cooperation with Mo, nt on pulse propagation. The influence of different zones
Wilson Observatory, Pasadena) (AF 49(638)21) in the atmosphere on the character of the barograms is

Unclassified studied. It is found that the first arriving waves are
controlled by the properties of the lower atmospheric

Presented at Victoria meeting of the Astronom. Soc. channel. Comparison of theoretical results and expert-
Pacific, June 21-22, 1962. mental data from large thermonuclear explosions to

made In the time and frequency domains, and the follow-
Published in Publ. Astronom. Soc. Pacific, v. 74. Ing conclusions are reachedi (1) the major features on
408-409',-Oc 1962. barograms are due to dispersion; (2) superposition of

several modes Is needed to explain observed features:
A preliminary account Is given of some results obtained (3) scatter of data outside the range permitted by ex-
from surveys of the abundances of certain elements in treme atmospheric models shows the influence of winds
Ap stars. Emphasis has been plAced upon the behavior fer A1 , and .4) wind effects and higher modes are less
of lines of the abundant light elements, H. He, C, N, 0. Important for A waves. A discussion is !ncluded on
Ne, Mg, and St. since these elements can 'vrxaergo 2
appreciable abundance changes only by means of a rela- atmospheric termtrations and how these affect disper

tively restricted number of nuclear reactions with one slon curves.

another. Also, in view of the possible abnormality in
the atmospheric structures of these stars, study has
been made of pairs of elements having lines that behave 259
in an almost identical manner with changes In pressure
and temperature. The work thus far has demonstrated California Inst. of Tech. Seismological Lab., Pasadena.
that there are appreciable abundance variations among
the Ap stars that are described very Inadequately by the A REINTERPRETATION OY PHASE VELOCITY DATA
present system of classification. BASED ON THE GNOME TRAVEL T[ME CURVES, by

S. W. Smith. [1962] )[5p. tuci. diagra. (AFOSR-J254)
(AF 49(638)910) AD 400865 Unclassified

Alsopbshed n Bull. Seismol. Sec. Amer., v, 52:
on -il0f105,f Dc. 1962,
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Significant lateril variations in upper mantle velocities tions its developed for the case tn which the wavelengths
across the western U. S. were observed in the GNOME associiated with the dilatational and rotational components
experiment. This makes necessary a reinterpretation of the disturbance are large compared with a. (Math.
of crustal thickness meesureme -is made with the as- Rev. abstract)
sumption that velocities In toe various layers of the
crust remain constant while their thickness changes.
Four examples of the work of Ewing and Press have been 262
reinterpreted. The crust is thinner (30 kni) in the Basin
and Range Province a2d thicker (55 km) under the Rocky California Inst. of Tech. Seismological .ab., Pasadena.
Mountains than indicated by previous Interpretations.
(Contractor's abstract) LONG-PERIOD LOVE WAVES IN A HETEROGENEOUS

SPHERICAL EARTH, by R. L. Kovaca and D. L.
Anderson. 119621 1131p. incl. dlagrs. tables, refs.

20 (Sponsored jointly by Air Force Office of Scientific Re-
search under AF 49(638)910 and National Aeronautics

California Inst. of Tec'., Seismological Lab.., Pasadena. and Space Administration) Unclassifled

THE CALTECH DIGITAL SEISMOGRAPH, by W. F. Publrshed in Jo;.r. Geophys. Research, v., 67: 5243-
Miller. 11962J 171r. incl. diagrs, refs. (AF 49(638)- "•-2,--e. lg6Z.
910) Unclassified

Periods of torsional eigenvlbrations have been computed
Published in Jour. Geophys. Research. v. 63: 841-847, for heterogeneous spheres corresponding to a variety
Feb. 1[,1953, of earth models, and the periods of oscillation are used

to calculate phase and group velocities for the funda-
A digital data logger has been constructed at the mental and first higher modes of Love waves. A cnm-
California inst. of Tech, for recording the signals from partson is made between velocities computed for differ-
long-perod Press- EwLng seismometers. Three- ent spherical models and for equivalent flat earth struc-
component data are continuously digitized at the rate of tures. The comparison shows (1) that the effect of
10 samples per sec with an 86-db dynamic ranger and sphericity is more complicated for fundamental mode
stored on magnetic tape. With a tape speed of 0.5 In. Love waves than for Rayleigh waves because of the
sec, data for a 24- hr period mny be recorded on one efficient channeling of waves by low-velocity layers and
10[-ir. reel. An editing system is then used to select (2) that the first higher Love mode Is more affected by
interesting events and convert them to a form compatible curvature than the fundamental mode. The varitation
with the IBM 7090 computer for further reduction and with depth of the relative amplitude of the displacements
analysis. (Contractor's abstractt indicates that the first higher Love mode for periods

less than 90 sec is very sensitive to upper-mantle struc-
ture in the vicinity of the low-velocity zone. Comparison

261 of the theoretical results with recent phase velocity
and torsional oscillation data shows that a Gutenberg

California Inst. of Tech. [Seismological Lab. j Pasadena. type of velocity structure is more satisfactory than
either the Lehmann or Jeffreys structures. The use of

THE DYNAMIC RESPONSE OF AN ELASTIC HALF- consistent densities with the Gutenberg model, rather
SPACE TO AN EXPLOSION IN A SPHERICAL CAVITY, than Bullen A densities, has a small but significant
by A. Ben-Menahem and A. Cisternas. [1962] [141p. effect on the calculated velocities. For periods greater
Incl. dlagr. table. (Contribution no. 1098) (AF 49- than 230 sec the calculated phase velocities for various
(638)910) Unclassified oceanic and continental atrnctures are all within 2%

of each other. The calculated group velocities are
Published in Jour. Math. and Phys., v. 42: 112-125, within 1 T of each other In the range 150 < T < 400 sec,
June 1963. thereby confirming experimental results. Dispersion

measurements must therefore be made with precision
A semi-infinite region of aomogeneous, isotropic if significant conclusions are to be inferred about de-
elastic material contains a single spherical cavity of tails of earth structure. (Contractor.'s abstract)
radius a with its center 0 at a dtstanc? h (- a) from the
epicenter E (the point of the plane surface oi the solid
nearest toO). A wave motion which is symmetr cal 263
about the axis CE ts excited by the application to the
surface of the cavity of a uniform impulsive pressure, California Inst. of Tech. Seismologi..al Lab.. Pasadeoa.
the plane surface of the solid being assumed to be trac-
tion-free. Expressions for the frequency spectra (i. e., STUDY OF THE EARTH'S CRUST IN SELECTED
the Fourier transforms with respect to time) of the REGIONS OF THE WORLD. Final rept. Sept 15. 1962M
radial and axial displacement components are derived, 63p. incl. diagrs. tbles. (AIOSR-4803) (In coopera-
together with subsidiary equatitns from which various tion with California U., Los Angeles) (AF 49(638)9121
coefficients appearing tn the spectra can be determined. AD 407054 Unclassified
The subsidiary equations are obtained in "best possible'
form by expressing the conditions at the free surface During the 2-yr period covered by this report, the
in terms of evaluations at the epicenter. In the final Alps, the Western Mediterranean and a portion of
section of the paper a method of successive approxima- Northeastern Callfornma were explored for the purpose
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of obtaining detailed phase velocity measurements and EARTH MODELS, by M. N. Toksoz and D. L.
for crustal study and Interpretation. In these regions, Anderson. Sept. 1962, Iv. Incl. diaLrq. table. (AFOBR-

a seismic network of 4 observatories was laid out in and 4748) (AF AFOSR-63-25) AD 408478 Unclasstfied
around the area to be measured. Each of these stations
%as equipped with identical instrumentation so as to re- Also published in Jour. Geophys. Rerearch, v. 68: 1121-
cord uniformly distant telesessms. As soon as sufficient '1X.--F-e•. •1ý1963.
events had bcen obtained to give an accurate determina-
tion of p"hase velocities at differing azimuths the network The theory of 2-dimensional seismic modeling is
was then moved to a new location where similar meas- generalized to Include the effect of anisotropy. The
urements could be made. At all stations, the seisma- elastic coefficient matrix for a plate with orthorbonbic
graph operated with a nominal 15 sec period and the symmetry is derived and is used to convert 3-dimen-
galvanometer withl a nominal 90 sec period. Recordings slonal anisotropic problems into corresponding 2-
were made in duplicate; the original went to the United dimensional model problems. This is equivalent to re-
States for analysis and one copy was retained by the placing directional body velocities by the directional
observatories. After the records had been examined plate velocities. In addition to the application to seismic
for suitable events, digitized, and processed by coin- modeling, this can be considered a contribuion to the
puter, phase spectra at individual stations were deter- basic theory of long waves in anisotropic plates. As
mined by harmonic analysis and the resultant phase such it has application to such problems as long waves
differences conibined with proper ir.strument and station in floating ice sheets. A model consisting of an aniso-
parameters to obtain phase velocities by the tripartite tropic layer over an anisotropic half-space is constructed
method, using a formica layer and a grooved aluminum plate.

It is shown that rolled metal sheets can be made appre-
ciably anisotropic by machining grooves in the surface.

264 The experimental Rayleigh wave phase velocities are
compared with the theoretical dispersion curves con-

California Inst. of Tech. Seismological Lab., Pasadena. puted using Isotropic and anisotropic theories. Two-
layer circular models of the earth, I with an tsot!Wop'.Z

PROCESSING OF SEISMIC DATA FRUM AN AUTYO- and the other with an anisotropic upper mantle, are
MATIC DIGITAL RECORDER, by R A. Phinney and S. fabricated, and a comparative study of body and surface
W. Smith. [1962] [221p. micl. diagrs. tables. (Contribu- waves is made. It is found that the relative effect of
tion wo. 1119) (AFOSR-4383) jAF AFOSR-63-25) anisotropy is greater on surface waves than on body
AD 294914 Unclassified waves.

Also_)lished in Bull. Setsmol. Soc. Amer., v. 53:
549-562, Apr. 1963. 266

Data from a high-speed digital seismograph is given California Inst. of Tech. Seismological Lab., Pasadena.
preliminary processirg by a special tape- to- tape up-
dating process which makes the information accessible PRECTISION DETERMINATION OF FOCAL DEPTHS
to computer users The routine nature of &.e data col- AND EPICENTERS OF LOCAL SHOCKS iN
lection effort makes It necessary for all data to be CALIFORNIA, by A. Cisteruas. 11962] 116kp. Icl.
labeled and enrered into a library of digital selsmograms, diagrs. tables, refs. (Coitribution no. 1142) (AFOSR-
Emphasis i6 placed on location, corrections. ano flagging 5360) (AF AFOSR-63-25) AD 400168 Unclassified
of errors which occur during the recrdtng and editing
processes. Library data Is st )red on I igh density binary Also published In Bull. Seismol. Soc. Amer.. v. 53:ý
tapes with 2 data points packed into each computer word. 1075-1083, Oct. 1963.
Access to this data is by an Interpretive loader which
locates desired files by a search code and skips or inputs A program for the locaton of hjpocenters of local
variable length blocks into memory. By allowing the shocks by means of an electronic digital computer is de-
loader to filter and decimate the data during input It is scribed. The P times are corrected for variations in
possible to bring many hr of low frequency data into a crustal structure to get precision in the determtnaticn
single memory domain with a minimum of waste effort,, of depth. An estimate of the accuracy of the method is
A collection of processing routines is being developed, given for some particular cases. Application of the
Th"se include: correction for seismograph response, program to the Kern County series of aftershocks, pre-
orbital motion fu.ctio, s. energy computations, band- rides a clearer picture of tetonic mechanism of the
pass filtering for mode separation. etc. These must be White Wolf fault. A future extension of the program to
-oupled with an adequate graphical display device such process ad correct data automatically is also de-
as r,,chanrcal x-y plotter or a computer-controlled scribed. (Contractor's abstract)
charactron tube.

261
265

California Inst. of Tech. Seismologic-Al Lab., Pasadena.
California Inst. of Tech. Seismological Lab.. Pasadena.

A STUDY OF DIAGNOSTIC TECHNIQUES FOR
GENERALIZED TWO-DIMENSIONAL MODEL IDENTIFYING EARTHQUAKES, by F. Press, G.
SEISMOLOGY WITH APPLICATION T0 ANISOTIR)PIC Devrart, and R. Gilman. [1962j [20p incl. dtagrs.
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tables, refs. (Contribution no. 1128) (AF AFOSR-63- 269
25) AD 406360 Unclassified

California Inst. of Tech. Seismological Lab., PasaderA.
Also oblisbed in Jour. Geophys. Research v 68:,

2 ,My-15, 1963. GENERATION OF SEISMIC WAVES BY UNDERGROUND
EXPLOSIONS AND THE COLLAPSE OF CAVITIES, by

Several diagnostic techniques are examined for identify- S. W. Smith. [1962] [7)p. incl diagrs refs. (AF
Ing eat thquakes as events distinct from possible under- AFOSR-63-26) Unclassified
ground nuclear explosions. It is found that the typical
or 'mean' earthqvake differs in a statisticall) significant Published in Jour. Geophys. Research, v. 68: 147?-
way from tho *rresn' explosion for most of the techniques. 14, _.Mar, I, 1963.
Due ;o the variability of eArthquake signatures, many
earthquake parameters fall within the range obberved The occurrence of large collapse features associated
for explosions. Preliminary studies of several diagnos- W.th contained underground nuclear tests Ii Alluvial
tic methods are presented. The purpose is to make a material provides an unusual oppveiunity !o study the
preliminary study of these techniques subject to the effect of source geometry and time history. T71 ex-
obvious limitatiens of small samples and restricted geo- plosion is represented by a pressure pulse appll-- to
graphic distribution of sources and detectors. Although a buried spherical cavity, and a collapse by a point force
nost of the techniques discussed are pertinent to a no. mal to the surface. If the time duration for these
monitoring system with stations on the same continental sources is 0. 16 see and 4 sec, respectively, the result-
mass as the seismic source, discovery of dihfferences Ing spectral ratio fur Rayleigh waves Is consistent
between earthquake and expl¢-slon signatures for th! wi.th the experimental data in the frequency range 0.5
case encourages one to search for other dilfference* to 3.0 cps. The spectral ratios for SH and SV waves
applicable when the sources and stations are more indicate that the SH waves are not generated by near-
widely separated. (Contractor's abstrict) scurce phenomena such as movement along joints, but

by elastic wave conversion within a few wavelengtns
of the source.

266

California Inst. of Tech. Seismological Lab., Pasadena. 270

SURFACE WAVES ON A SPHEIUCAL EARTH- I. California U., Berkeley.
"UPPER MANTLE STRUCTURE FROM LOVE WAVES,
by D. L. Anderson and M. N. Toksoz. [1962] [181p_ PROCEEDINGS OF THE FOURTH U.S. NATIONAL
imL. diagrs. tables, refs. (Contribution no. 11441 ODNGRESS OF APPLIED MECHANICS, VOLUMES I

(AFAFOSR-63-25) AD 299060 Unclassified AND 2, CALIFORNIA U., BERKELEY, June 18-21,
1962, ed. by R. M. Rosenberg, M. V. Barton and others.

Also PUblished tn Jour. Geophys. Research, v. 68: New York, American Society of Mechanical Engineers,
3483-3500, June 1, 1963. 1962, 2v. Incl. illus. diagrs. tables, refs. (Sponsored

jointly by Air Force Office of Scientific Research under
The problem of free oscilations of a heterogeneous [AF AFOSR-63-10], Army Research Office (Durham),
sphere is reformulated in terms of dispersion over a National Committee on Theoretical and Applied Me-
plane hall-space composed of anisolropie layers having chanics, Office of Naval Research and others)
a sqperposed velocity gradient. This transforms the Unclassified
standing wave discrete spectrum to a traveling-wave
continuous spectrum_ and considerably simplifes the The proceedings comprise 4 invited general lectures
Analysis of surface waves on a sphere. Minor modiflca- and complete texts of 153 teconical papers presented
dions make it possible to use any Love wave computer at the congress. The latter are grouped by subject
program to -ompate dispersion on a sphere. Results matter Into 4 broad categories: (I) dynamics. vibra-
of the method % re compared "Ath those obtained from tions, and elastic waves; (2) elasticity and elastic
numerical Integration of the exact equations of motion, structures; (3) plasticity, viscoelastic flow, and frac-
Agreement Is genezally better tha 0.06%. Dispersion ture; and (4) fluid flow, aerodynamics, and heat trans-
for the fundamental and first 7 to 8 higher Love nioies fer. Within each catcgory the papers are atranged
is presented for a continental and an oceanic pain. The alphabetically by author. The affiliation and postal
oscillatory nature of the group velocity curves becomes address of each author is given.
more pronounced when a velocity reversal takes place.
Calculations of higher-mode group velocity structure arnd
displacement Illustr-ate the mechanism of propagation 271
of the S wave. By successive modifications of a previ-S~California U. [Center for Human Learning] Berkeley.
ously developed mantle structure, a new suboceanic m
model is determined which satisfies Love wave and FIRST CALIFORNIA CONFERENCE ON VERBAL
torsiunal oscillation dats- LEARNING AND VERBAL BEHAVIOR, by B. J.

Underwood and L. Postman. 119621 [91p. (AFOSR-
J168) [AF AF0SR-62-3891 Unclassified
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Alsopubltshed in Jour. Verbal Learning ond Verbal 275
Bhavior-T' . 1-. 312-320, Jan. 1963.

California U. Dept. of Chemistry, Berkeley.
For abstract see item no. 272, Vol. VI.

PARTIAL RATE FACTORS FOR NITRATION OF
FLUORANTHENE, by A. Streitwieser, Jr. and IL C.

272 Fahey. 119621 N4p. tncl. diagr. tables, refs. (APOSR-
65-0215) (AF 49(638)l05) AD 611340 Unclasstlled

California U. jCenter for Human Learning] Berkeley.

Also published In Jour. Org. Chem., v. 27: 2352-2355,
FIRST CALIFORNIA 00 4FERENCE ON VERBAL T-yi•i1"T.
LEARNING AND VERBAL BEHAVIOR, by B. J.
Underwoad and L. Postman. 119621 [19p. (AFOSR-66- Nitration of fluoranthene gave the following partil rate
2017) [AF AFOSR-62-3891 AD 643048 Unclassified factors rel-tive to a 1-naphthalene position: In acetic

anhydrideaZCC: 1,0.7; 3,2.9; 7,1.2; 8,1.8; in acetic
Also published in Jour. Verbal Learning and Verbal acid at 50 C: 1, 0.3; 3,8.1; 7.0,6; 8, 2.7. The 7-mono-
Be ir --.- F•, -12-320, Jan. 1963. nitro Isomer was obtained for the first time.

This is a summary report of papers presented by the 9
participants at .he research conference on verbal learn- 276
ing "nd verbal beh,.1lor held from June 12 to June 17,
1962 at the California U. Conference Center at Lake California U. Dept. of Chemistry, Berkeley.
Arrowhead. The papers describe the current status of
researcL of the participants on various human learning REACTION OF OXYGEN ATOMS WITH ACETYLENE
problems. TO FORM KETENE, by I. Hailler and G. C. Pimentel.

[1962] iOp. incl. diagrs, tables, refs. (AFOSR-2811)
(Sponsored .nintly by Air Force Office of Scientifle

273 Research under AF 49(638)944 and Amertcan
Petroleum Inst.) AD 276563 Unclassified

California U. Dept. of Chemistry, Berkeley.
Also published in Jour. Amer, Chem. Soc., v. 84:

THE PROLUSE AND PROBLEMS OF THE MATRIX 2835-2857, Aug. 5, 1962.
ISOLATION METIH)D FOR SPECTROSCOPIC STUDIES,
by G. C. Pimentel. [1958] [31p. (AFOSR-4308) Nitrous oxide. N 0, was photolyzed at 20'K in solid
(AF 4N(638)1) Unclassified 20

argon containing acetylene, C2 H2 , or a mixture of

Also published in Spectrochim. Acta, -. 12: 94-96, C2 D2 and C2 HD. The photolysis source was a xenon
Mar.-A 1958. resonance lamp emitting matly at 1470A. This radia-

tion prodeces ground state oxygen atoms. Infrared
For abstract se.e tem no. CAL.07:008, Vol. spectra showed that reaction 3ccurred with C2 H2 to

produce absorption at 2143 cm-1 and with the deulerated

274 acetylenes to produce absorptions at 2142 and 2117

cm-I The absorptions are assigned to ketene, thus
California U. Dept. of Chemisery, Berkeley. showing that ground state oxygen atoms can react with

acetylene to produce ketene. The activation energy for
APPLICATION OF THE MOLECULAR ORBITAL this reaction Is below 8.1 kcal/mol. (Contractor's
a-TECHNIQUE 70 AIVOMATIC SUBSTITUTION, by abstract)
A, Streitwtieser, Jr., J. I. Brauman. and J. B. Bush.
11962] [131p. incl. d-tgrs. tables, refs. (AFOSR-65-
0213) (A: 49(638)105) AD 611290 Unclassified 277

Also .M shed in Tetrahedron. v. 19, suppl. 2: 379- California U. Dept. of Chemstry, Berkeley,
391, 16.

INFRARED SPECTROSCOPIC STUDY OF THE PJOOL.-
The w'- technique of the simple molecular orbital method t OF HN3 IN SOLID C0 2 , by D. EL Milligan, M. K
is founi to provide a reasonably good correlation with.
the available experimental data on partial rate factor-. Jacox and others. June 1962 1241p. incl. diagro. tables,

of nitration of alternant and non-alternant polycyclHP refs. (AFOSR-2987) (In cooperation with Mellon InSt.,

aromatic hydrocarbons. (Contractor's abstract) Pittsburgh, Pa.) (AF 49(638)542 and AF 49(638)944)
AD 282779 Unclassified

Infrared studies were carried out on the photolysts of
HN 3 and DN3 In CO 2 matrices at 20 and 531K. HNO
and DNO were identified a prodont of the reaction of

NH and ND with CO 2. The presence of HNO was con-

firmed by the detection of absorption at 7600, 7100.
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and 6850A in the visible spectral region. Evidence has 2130
also been obtained for the production of a 1:1 compound
between NE (ND) and CO2' Se,'eral pssible structures California U. Dept. of Chemistry, Berkeley.

for this species are discussed. (Contractor's abstract) INFRARED SPECTRUM AND VIBRATIONAL POTEN-
2IAL FUNCTION OF KETENE AND THE DEUTERATED

276 KETENES, by C. B. Moore and G. C. Pimevitel.

11962J [
1

4jp. (AFOSR-64-0685) (Sponsored jointly by
California U. Dept. of Chemistry, Berkeley. Air Force Office of Scientific Research under AF 49-

(638)944, National Science Foundation, and Petroleum
THE INFRARED SPECTRUM OF ICE: TEMPERATURE Research Fund) AD 436496 Unclassifted
DEPENDENCE OF THE HYDIADGEN BOND POTENTIAL
FUNCTION, by R. Zimmermann and G. C. Pimentel. Alsojlshed in Jour. Chem. Phys., v. 311: 2816-
July 1962, 26p. Ie.L diagrs. tables, refs. (APO8R- ' , JuiI-MT963.
3670) (AF 49(638)944) AD 284401 Unclassified

Infrared spectra of solid ketene and ketene In argon
The infrared spectrum of tee was studied in the spectral revealed a new fundamental at lower frequency (CH2 CO,

region from 2500 to 200.:cn
4
I and over the temperature 438 :m-re; CD CO, 371 cmra-; CHDCO, 398 cm"

1
) than

-I any previously reported. These spectra avd additional
range -180 to -20CC. Absorption near 220. cm was de- gas-phase spectra provide a basis for a rvassignment
tected. lofrared spectra of H20-D20 ice mtxtu.-es show of the vibrational spectrum. The vibrational potential

that crystal splittings are not responsible for the . function, centrifugal ditortlon constants, coriolis
served freq-ency of the bending mode of H 0 in Ice. Two coupling constants, and thermodynamic properties of

t ketene have beev c .culated. The out-of-plane hydrogen
temper-iure effects are noted, one an irreversible bending force constant Is found to be surprisingly low,
change eiently caused by annealing. In addition the about one-third of that for ethylene. In addition, the
abs'-rptions near 1600, 800, and 22D, cm- of annealed analysis of the rotational structure of several perpen-
ice shift with temperature reversibly. A simtr', normal dicular bands yields Improved estimates of the A mo-
co-ordinate analysis provides estimates of the pot-ntial ment of inertia and hence of the BCH angle (122.3 1) and
function for stretching and bending the hydrogen bonds, the C,-H bond length (1.079A) of ketene. (Cont-'•.or's

about 0.16 x 10 and 0.09 x I05 dynes, cm respectively, abstract)

279 281

California U. Dept. of Chemistry, Berkeley. California U. Dept. of Chemistry, Berkeley.

ISDMEIUZATION OF NITROUS ACID: AN INFRARED INFRARED SPECTRAL PERTURBATIONS IN MATMX
PHOTOCHEMICAL REACTION, by R. T. Hall and G. EXPERMENTS, by G. C. P'mente!. [19621 [21p.
G. Pimentel. 11962] 191p. incl. diagrs. tables, refs. [AF 49(638)944] Unclassified
(AtoSR-64-0575) (AF 49(638)944) AD 434306

Unclassified Published in Proc. Internat'l. Symposinm on Molecular
An8icture and Spectroscopy, Tokyo (Japan) (Sept. 10-

AL* publised in Jour. Chem- Phys., v. 38: .889- 14, 1962), Japan, Science Council, Dec. 1962,
1897, Apr. IS. 1963. p. B 408-1 - B 408-2.

Nitrous ansi duteroe.1trous acid suspended in nitroge, Some types of matrix s'udti s are impeded by lack of
matrices at 20'K tomerize when Illuminated w.&. understanding of the effect of the matrix upon the irfra-
infrared 1iAht. Kinetic studies Indicate that both the cis red spectram. In the present paper 2 nunbir e. studies
to trans and tie trans to cis isomerlziions occur, ~ are considered in which the spectra of stable molecules
Filter studies smw that a narrow range of frequecies in simple matrices are Investigated. Metrix-Induced

is responsible, 3650-3V0O cm-
1 

'or H014D and 4100- frequency shifts and multiplet splittings are also con-

3500 cm- for DONO. An isomerization mechanism is isidered.
proposed that involves a highly efficient Intramolecular
transfer of energy between vibrational modes. The
height of the potential barrier to isomertzation Is 282

estimated to be 9.7 * 0.7 kcal'mol In the matrix and
8.7 * 1 kcalmol for gaseous BOND. Comparison to Callornia V. Dept. of Chemistry, Berkeley.
methyl nitrite suggests that the bondings in these 2
molecules are quite similar and that the reported struc- ACIDITY OF HYDROCARBONS. VI. MEIALAT[ON OF
ture of methyl nitrite is incorrect. NORBORNADIENE WITH BUTYLLITHIUM, by A.

Strettwieser, Jr. and R. A. Caldwell. [1962, [21p.
(AFOSR-65-0221) (AF AFOSR-62-175) AD 611600

Unclassified

ApulishIn Jour. Org. Chem., v. 27: 3360-
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Experiments were performed in order to obtain evidence 285
relating to the relative acidities of the various hydrogens
in norbornadiene. Of particular interest is the relative California U. Dept. of Chemistry, Berkeley.
mobllliy of the 7-hydrogens (bridge). Norbornadlene
was a' loved to react with excess butyllithium in reflux- ACIDITY OF HYDROCARBONS. X. EXCHANGE
Ing ethe-heptane. After qjuenching with deuterium oxide, RATES OF HING-SUBSTITUTED mOLUENE-a-t's WITH
the recovered norbornadlene was studied by infrared LITHIUM CYCWOHEXYLAMIDE IN CYCWHBEXYIA-
and rnnlr. The results demonstrate no significant ex- MINE, by A. Streitwieser, Jr. and H. F. Koch.
change of bridge hydrogens but do show almost complete 119621 f6jp. inc. diagrs. tables, rlef. (AFOSR-65-
metalbition of a vinyl position. The availability of nor- 0224) (AF AFOSR-62-175) AD 611602
bornadiene makes this procedilre acceptable as a prepa- Unclassified
ration of norbornadiene-2-d. In this type of metallAtion
exchajige reartlon, the vinyl hydro-gens of norbornene Presented at meeting of the Org. Chem. Div. of the
are clearly much less acidic than those o! norbornadlene. Amer. Chem. Soc., Atlantic City, N. J., Sept. 9-14,
One pi..ssible explaration is that each double bond in 1962.
norbornadlene exerts an Important Inductive effect to
enhance the acidity of the other, Abstract gublished tIn 142nd m*peting of the Amer, Chem.

Soc. Abstracts of Papers, 1962, p. 2-Q.

2-33 Also published In Jour. Amer. Chem. Soc., v. 86:
IN:- ýeb.,' 1964.

California U. Dept. of Chemistry, Berkeley.
Relative exchange rates at 50W toward lithium cyclo-

ACIDITY OF A`YD1R)CARBONS. VII. RATES OF EX- hexylamilde of substituted o-tritiotoluenes and some
CHLANGE 0!V'POLYCYCUC METiIYLAREIJE-a -d's a -deutez-iotoluenes are: H, 1. 00; o- CH3 , 0.60, um-CH 3 ,
WITH LITHIUM CYCWH)EXYAI"DE, by A.
Streitwieser, Jr. and W. C. Langworthy. (19621151p, 0. 60; p-CH3 , 0.31; o'-CH(CH3 )2 , 0.41: m-CH(CH3 )2 ,
Inc. dlagrs. tables, refs. (AFOSR-65-0222) (AF 49- 0. 61; p- CH(CH3 )2 , 0. 29; 0- F, 12; in-F, 22; P- F, 0. 73;*
(638)105 and AF AFOSR-62-175) AD 611343 in-CF 3 ' 60; p-CF3 , -180: m-OCN3 , 2. 1; p-OCH3 ,

AUnclassified 0. 09-, These values fit a Hammett up correlation

Also published in Jour. Amer. Chem. Soc., v. 85:. with p 4. 0, a value higher than that for phenol or
17 l~~i20, 1963. anifflnium dissociations. The extension to polycyclic

systems Is discussed. (Contractor's abstract)

Rates of exchange are reported for various deuterie-
methyl derivatives of naphthalene, phenanthrene, anthra-
cene, pyrene and fluoranthene with lithium cyclohexyla. 236
mide in cvclohexylaniine at 49.9'. The relative rates
arc discussed with reference to the stabilities of corre- California U, Dept. :)f Chemistry, Berkeley.
sponding arylmethli~l anions and are compared with those
ýof related cartionlum ion reactions. A MOLECULAR ORBITAL STUDY OF THE POIAHIO}

GRAPHIC REDUCTION IN DIMETHYLPI)RMAMIDE OF
UNSUBSTITUTED AND METHYL-SUBSTITUTED A?4O-

284 MATIC HIYDRO)CARBONS, by A. Streitwieser, Jr. ani
1. Schwager. 1 1962J15[1p. diagrs. tables, refs.

California U. Dept. of Chemistry, Berkeley. (AFOSR..65-0226) (AF AFOSR-62-175) AD 61164
Uncl~assified

ACfDITY OF HYDII2CARBIONS. VMI. AN HMO EXAM-
INATION 0OF EXCHANGE RATES OF METHYI.ARENE- Also published in Jour. Phys. Chem., v. 66: 2316-
,T- d's WITH IJTHIUM CYCWOHEXYLAM!DE, by A. ~ j~1~
Sitreitwiesier. Jr., W, C. Langworthy, and J. 1,
Brauman. 11962][3)p. incl. diagr. table, refs. The half-wave potentials of a number of a'einmatic
(AFOSR-65-0223) (AF 4.Q(638)105 and AF AFOSR-62- compounds have been determined and are feamd to fit
175) AD 611455 Unclasbified the same type of correlation with the energies of the

lowestv-acant molecular orbitals In the HMO approxcina-
Also published in Jour.. Amer. Chem. Soc., v. 85: 1761- tion established in other solvents. The deviati-ni cf bi-

ffY6T Jýii-eii2oT963. phenylene from this correiation can- be accounted fer in
terms of -long bonds-' but this expl&sation falls when

The HMO~ (Huckel Molecular Orbital) method is shown applied to 2,3-t-enzobiphenylene. Asulene and aceplei-
to provide a fair correlation of the experimental results adylene do not obey the simple theory. The effect of
reported in the preceding paper, Appllcatior of MO methyl substituents is accounted for successfully in
theory suggeots that the McEwen scale of hydrocarbon terms of a combination of conjugative (hyperconjugation)
acidities is seriously compressed and new values are and Inductive influences. (Contractor's abstract)
tentatively assigned.

g65



AIR FORCE SCIENTIFIC RESEARCH

289

California U. Dept. of Chemistry, Berkeley. [California U. Dept. of Mathematics, Berkeley]

MATRIX TECHNIQUE AND ITS APPLUCA71ON Nl THE AXIOMS FOR THE GENERALIZED PONTRYAGiN
FIELD OF CHEMICAL PHYSICS, by G, C. Pimentel. COEOMOI)GY OPERATIONS, by W, Browd.r and E,i1962] [101p. ncl. diagre. tables, refs, (AFOSR-J665) Thomas. [19611 [61p. (Sponsored jointly by Air Force
AF AFOSR-63-3321 AD 415403 Unclassified Office of Scientific Research under [AF 49(638)79]

and National Science Foundation) Unclas'sifled
Also published in Pure and Appl. Chem.. v. 4: 61-70,

Tw Published in Quart. Jour. Math. (Oxford). v. 13: 55-
W,7 Mar. 162.

Current applications of the matrix isolation technique
to stuiLes of infrared spectroscopy are reviewed. This It is shown that the generalized Pontryagin operation
method involves the spectroscopic detection of a molecu- Zn r-1
lar species dispersed in a spectroscopically distinct C: H-(X; Zpr) - H -(X; Z
host matrix, either a crystal or a glass. The purposes P

are to obtain a particular sat of controlled environ- is characterized by its known properties; these include
mental conditions and,/or accumulatioL of a suitable behavior with respect to coefficient homomorphisms,
amount of an otherwise inaccessible species. The behavior under suspension, and a formula giving
matrix materials are of 3 classes: ionic cyrstals, inert C(u1 + u2) - C(u,) - C(u2 ). The proof proceeds via
gas crystals, and molecular solids. Preparation of Eilenberg-Mac Lane spaces and their cohomology
matrix samples and illustrative exmples of their appli- g roups Lane spacts antei c themolycatins re iven A istof 2 reereces s icluedgroups H*(' n; G), but it is so arranged that the only
cations are given. A list of 2D references is Included. facts which need to be quoted are those for G = Zp

and G - Z 2. The corresponding results for t* = 2 ar;e

28stated.

California U. [Dept. of Mathematics] Berkeley.,

ON THE COHOMOLOGY GROUPS OF THE CLASSIFY- 290
ING SPACE FOR THE STABLE SPINOR GROUPS, by
E. Thomas. [1962] [l31p. (AJOSR-3348) [AF 49- California U. [Dept. of Mathematics] Berkeley.
(638179] Unclassified

THE DEFINITION OF FIELD OF DEFINITION, by
Alsop.ublished in Bol. Soc. Mat. Mex., v. 7: 57-69, M. Rosenlicht. [1962] [8]p. (AFOSR-J127) [AF 49-
193 (638)6131 AD 400449 Unclassified

Let Spin = lim Spin (n) be the infinite spinor group, Also pubhlshed In BoL Soc. Mat. Mex., v- 7:39-46,
B its classityiir space. The author determines the 1962.

spin
mod 2 and Integra) cohomology of B . Let: Discussing abstract algebraic varieties and their fields

Bspin - Bso be the natural map induced by thi coverings of definition, Well restricted his attention to those
which are Irreducible. The author, still using Well's

Spin (n) - S0(n), and let Wi C HI (BSOl Z21, Pic language and methods, extends the definition of the con-
H

4
i (B ; Z) be the Stiefel-Whitney and PontrJagin cept of "rationality over a field k" to (possibly) reducible

so algebrmic sets. As an application, he considers the
clkises. Theu the results are the following- case of algebraic groups and shows that his concept of
(1) HO(B -, Z2 ) is a polynomWal algebra on generators rationality is compatible with forming quotient groups

v*W,(t j 2r + 1); (2) H*(Bspin; Z) is the direct sum of and certain quotient spaces, Although the author
avowedly avoids from the outset "the vast generality of

"a polynomial algebra on generators w*Pt (i 4 Zr) and Grothendieck's system", the reviewer believes that his

"a torsion group T; moreover, 2T = 0. The proof of (1) definitions are most easily exprersed in that system.

follows fairly easily from the fibrtlon B - By an "algebraic set V over k", the author means a re-
Z2  Bspin duced noetherlan scheme over k, locally embed4able In

880 and standard consideration of Steenrod squares. affine n-space over k. For V to be "rational over k"

The proof of (2) to considerably more complicated and means to be geometrically reduced--tht is, V remains
involves, among other things, the Pontrjagin square. reduced after any base-field extension.

(Math Rev, abstract)

231

California U. Dept. of Mathematics, Berkeley.

DEVEFOENCE OF APPI)XIMAIING POLYNOMIALS.
by P. C. Curtis, Jr. [19621] [5]p. (AF 49(638)859)

>' -..,as6fled
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Published in Proc. Amer. Math. Soc., v.Y 14: 713-717, 294

Caltfornia U. [Dept. of Mathematics' Berkeley.
Let f be a continuous function on the cl:cle and let I1

n HOMOTOPY-ABEIUAN 70POIODCAL GROUPS, by
be a set of mn0 mn L- 2n 1 1) points equally spaced on tre 1. James and E. Thomas. 119621 [4]p. (AFOSR-J444)
circle. Let pnY, x) be the trigonometric polynomial of [AF AFOSR-62-291] Uncla*ill'cd
order n which approximates f best on F in the sense of Alsoublished in Topology, v. 1: 237-240, 1962.

least squares. For each I let Pn be the operator de- The authors say that a topological group G Is homotpy-
fined by (P O(x p p(f, x). The author investigates when alman if the commutator map of G x G into Gin nul-

this sequence fails to converge at individual points. His homotopic. In this note their techniques are combined
main results are that for each choice of sets F the set with a result of Browder (Ann. Math., v. 76: 9-17,
of points of divergence on the circle is the complement 1962) to prove the following. Let G be a countable con-
of a set of the first category. Ate c li the cmrp mn nt nected CW- complex with finitely generated singular

homology. If G is a homotopy-abeltan topological growi,
"v. ý then every point is a point of divergence. An then G has the homotopy type of a torus. In particular,
example is given to show that some growth condition on If G Is simply connected, as well as homotopy-abeltan.

in ns necessary to insure divergence at every point, then G is contractible. (Math. Rev. abstract)
iMath. Rev. abstract)

295
292

California U. [Dept. of Mathematics] Berkeley.
Calfornia U. [Dept. of Mathematics] Berkeley.

ON THE MOD 2 COIOMOLOGY OF CERTAIN H-
NON-ATOMIC MEASURES ON COMPACT HAVSDORFF SPACES, by E. Thomas. [1962] [9kp. (AFUSR-J445)
SPACES, by M. Hasumi and G. L. Seever. 1962, 9p. (Sponsored jointly by Air Force Office of Scientific Re-
tAFOSR-899) (AFAFA)SR-62-140) AD 414047 search under AF AFOSR-62-291 and John Simon

Vnclass-ficoe Guggenheim Foundation) AD 407114 Unclassified

Rudin has proved that a compact Hausdorff space wtthout Also published in Comment. Math. Hely., v. 37:. 132-
perfect subsets Is also without non- zero, non-atomic, 140, 1962.
re-.Liar Borel measures. Theorems I and 2 of this re-
port state the equivalence of these conditions show further Let X be an H-space whose integral (singular) cohomol-
relationship between perfect subsets and non-atomic ogy groups are all finitely generated, and -whose mod 2
measures, DixmIer has shown the existence of an infl- cohomology is a primitively generated Hopf algebra of
nite Stonian space without normal measures 'regular finite dimension. The author shows that in this case,
Borel measures w'hich v-anish on miager Borel sets), the least positive integer t, such that 11 (X, Z ) of 0
The question arises as to whether an infinite Stonian must be 1. 3, 7, or 15, or else X is acyclic. VFurther-
space has non-zero, non-atomic regular Borel measures, more, If X has no 2- torsion, then the value 15 cannot
The answer to this is shown in the present note to be occur. The technique involved is an emaination
affirmative and It is further shown that the dual of a of the behavior of the Steenrod squares in the X-projec-
Banach space with the extension property has the liftl-.g tive plane P 2X, using the Adams secondary cobomology
property if it is finite-dimensional. operaticns decomposing Sq2k, and the fact that the

cohomology of P 2X is the direct sum of a truncated

2)3 polynomial algebra of height 3, and an ideaL (Math.
Rev. abstract)

'a1aft rnia U. [Dept. of Mathematics, Berkeley.

HOMON.ORP.ISMS OF N)N- COMMUTATIVE *-ALGE- 296
BRAS, by S. B. Cleveland. i1962 1131p. Incl. refs.
(AFOSR-64-1618) (AFAFOSR-62-140) AD 446885 [California U. Dept. of Mathematics, Berkeley]

Unclassified
NILPOTENT LINEAR ALGEBRAIC GROUPS, by M_

Also published in Pacific Jour, Math., v. 13: 1097- Rosenlicht. [19621 [201p. (AFOSR-64-2275) lAF
1I109, qj963 AFOSR-C3-121] AD 452408 Unclassified

Let A and B be Banach algebras and N a homomorphism Presented at Seminar on Algebra, Geometry, and
of A into B. This paper is a study of the continuity Topology, Rome (Italy), Dec. 17-19, 1962.
properties of N whIch depend only on the structure of A;
B is completely arbitrary. The algebras considered are Also published In Seminart dell' Istituto Naoionale di
non- commutative. Alia Matematica, 1962-63, v. I j 133-152, 19N4.

This paper gives an elementary introduction to some
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basic notions and facts about linear algebraic groups 299
" some results on rnlpotent or locally ailputent linear
gwcp. (Mfal. Rev. abstract) Cilfornia U. [Dept of Physics] Berkeley.

SEMISMIRICAL MODEL OF THE INTERPLANETARY
297 MEDIUM, byJ. C. Brandt and R. W. Mtchie. [19621

[21p. incl. dag., refs. (AFOSR-3649) (AF 4W638)299)
Californti U,. [Dept. of Mathematics] Berkeley, Unclassified

ON T.RE PIVJECT"VE PLANE OF AN H-SPACE, by Also published in Phys. Rev. Ltrs., v. 8: 195-196,
W. S-nder and E. Thomas. [1962] 1[l. Ind. refa. MaT. U
(AJSRR-J1535) (Sponsored jointly by Air Force Office
of Scientiftc Research under AF AK)SR-63-336, John A semlempirlcal model of the interplanetary medium
Mincn Guggenheim Foundation, and National Science extending from the corona to about 5 astronomical units
Fosbtilon) AD 427850 Unclassified is presented. Graphs giving the variation of the cxpanv-

sMon velocity and the electron density with the distance
Also ittisned In Illinois Jour. Math., v. 7: 492-501, are plotted. The model prevented is consintent with

t16 satellite observations showing a considerable fine struc-
ture in the interplanetary medium.

Suppce that X Is an H-space, that is, X has a erntinu-
nu multiplication with unit One then may not be able
to define a cla*ss,-yng space B, but Stasheff has de- 300

flned the projective plane of X, P 2X, which has the California U. fDept. of Physics] Berkeley.

homotorpy type of the space B2 In case X is actually a

group. The relationsh•p between the cohomology of X ON THE DISTRIBUTION OF HIGH ENERGY STARS IN

a t di..,is -et SPHERICAL STELLAR SYSTEMS, by R. W. Michie.ad that of Y 1[1962] [26jp. incl. dlagr. (AFOSR-404'7) ,AF 49(638)-
299) AD 2906771 Unclassified

298 Abstract published in Quart. Jour. Roy. Astronom.S~Soc., v. 4: 323, Se'pt 1963.

[California U. Dept. of Physics, Berkeley]

Also published in Monthly Notices Roy. Astronom. Soc.,
SN-WAVE INSTABULITY AND PREMATURE SATURA- 'y. 1TZ5TW-I 1963.
TMON IN ANT!FERIOMAGNEITC RESONANCE, by A. J.
Heeger and P. Pincus. 119623 [31p, (Sponsored jointly A distribution function f(r, v, u;t) for isolated spherical
by Air Force Office of Scientific Research under [AF 18- stellar systems is obtained from the Boltzmann equation
(603)468 and National Science Foundation) with encounters described by the Fokker-Planck equa-

Unclassified lion. The distribution function is believed to correspond
rather closely to actual stellar systems since it Is oh-

Published in Phys. Rev. Ltrs., v. 10: 53-55, Jan. 15, tained from the Boltzmann equation, the potential is
TM obtained from Pcisson's equation, and the stellar orbits

are not assumed. to be tsotropic everywhere but rather
A semiclassical theory of epia.-wave Instability in anti- .- e more radial at greater dstances from the center.
ferrom•naetic resesnce is developed. The calculation The importance of a careful analysis in the region of
Is valid both for simple antflerromagnets and for carted phase space at and near the enErgy of escape is empha-
systsms when the ctiting is due either to single Ion sized. In this .egion, it ls shown that the velocity space
magnetocrystalline anisotropy or animotropic exchange. flux vector is constant, and it Is this constancy which
The nonlinear terms leading to the instability are found allows a solution for f. The distribution of high energy
to origrvte In the anisotropy and exchange energies. stars is depopulated for (1) those scms whose mass is
Thle critical radio frequency for the onset of instability small compared to the average stellar mass, (2) regions
is calculated and in general is given by hc = 4AH0 close .o the center of the system, and (3) large values

(.v'W. I,' %.here 50 and a; a r of the model parameter C. It is proposed that the method._ &11) a resetvely of analysts presented may be used for obtaining a dis-
uniform mode and •pin-wave lInewitdths; and .0 is the tribution function for rotating stellar systems. (Con-

zero-fteld antiferromagnetic resonance frequency. .x- tractor's abstract)
perimenUl evidence for the existence of spin-wave Insta-
bility is attributed to the onset oi spin-wave instability.
A new technique !or the measurement of spin-wave line- 301
widths Is descrited. This technique, which is based on
the response of the resonant system to amplitude modu- California U. [Dept. of Physics] Berkeley.
lated microwave power, yields results in agreement with
the Imtabtlity theory. The spin-wvve linewldth as de- !NTERPLANETARY GAS. VII. A SEWIEMPIRICAL
termlned by these experiments Is approximately 3 orders MODEL, by J_ C. Brandt and R. W. Michle. 1962ij
Of magntude narrower than the linewidth of the uniform i20jp. incl. diagrs. refs. (A FOSR-4048) (AF 49(636)-
mode, indicating that the broadening mec• s-ni,,s are 299) AD 290672 Unclassified
grossly different in the 2 cases,

> 68•
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Also published in Astrcphys., Jour., v. 136: 1023- (Sponsored jointly by Air Force Otlce of Sc;entific
103S6,-NoV. BY. Research under AF 49(638,32t7 and Alfred P. 6Im oe

Four, ation) AD 408059 Unclassifled
A theoretlral expression is obtained connecting parame-
ters in the solar wir.' 'tear the orbit of earth with parame- Als,a published in Phys., Rev., v. 127., 97,4-977, AAg. 1,
ters in the inner corona. A model similar to the emptrt- Ti-6.
cal model presented recently (Brandt 1962) is found to
be reasonably consistent with the theoretical expression. For abstract see item no. 302, Vol. 1t.
Near thE orbit of earth, an expansion velcitv of 200-

3
40' krin sec and a mean electron dens--ty cf 1-5. cm are 305
thought to be probable.

Caltfornia U. [Dept. of Physics] Berkeley.
302

ANALYTIC PIVPERTIES EN A.NGUi R MOMENTUM
California U. Dept. of Physics, Berkeley. OF THE RELATIVISTIC S MATRIX (Abstract), by A.

0. Barut and D. E. Zwanztger. [19621[11p. [AF 49-
ANALYTICITY IN COMPLEX ANGULAR MOMENTUM (638)327] Unclassified
OF THE RELATIVISTIC S-MATRIX, by A. 0. Barut
and D. E. Zwanzlger. [1962] 9p. incL refi. (AFOSR- Presented at meeting of the Amer. Phys. Soc.,
2400) (Sponsored jointly by Air Force Office of Scientific Washington, D. C., Apr. 23-26, 1962.
Research under AF 49(638)3Z7 and Alfred P. Sloan
Foundation) 1.-classified Published in Dull. Amer. Phys. Soc., Series I, v. 7:

W00. Apr. 23, 1962.
Also publtshed In Phys. Rev., v, 1277: 974-977. Aug. 1,
T§62. -Thilevvies) From the Mandelstam representation, an analytic ccn-

tinuation in anguar momentum I is defined. Tfl• ki'e-
The purpose of this work is to establish, on the baots of matical cuts are explicitly separated so that the sinpit-
unitarity and the Mandelstam representation, the analy- tude has the form
ticity and thre..hold behavior of the positions and residues t
of the poles of the scattering amplitudE in angular mo- A (q 2 ,' (q

2 . 20 q2' -__-'_" _o__ t
mentum as a function of energy, separate the right and Y(q', I) . egjll - ;)I(-q ju
left cuts of .he partial wave amplitude for complex f. 7 2
and extend, in a model theory in which elastic unitarity w q ) is areaC analytc fusrt,on oq and o t

holds, the domato of analyticity in the t plane to the w-th a cut from q 2_ to q 2 u only. Thus, Ao7regi•on Ret ". 1. (Contractor's ab~stract) 'ta tfrm2 _,t 2 _ nl.IuAi•
it-:-.A is a real analytic f.'nction in q2 and 1. From this
expression, the analytic properties of the positions

302 Orn(q 2 and the residues 7qq) of the poles in the angular-

California U. Dept. of Physics, Berkeley. momentum plane (Regge poles) are obtained. The

THEORETICAL PHYSICS OF ELEMENTARY PARTI- q2anties 0 n q2) - #n(q2), q21 have a r 2ght-hand

CLES. byR. Karplus. FInalrept. Apr. 1, 1958- (q2 =0to-)andaleft-handcut q2 =- _to- u2), The
May 31, 1962, 4p. (AFOSR-2780) (AF 49(638)327) threshold behavior of etn(q " andnq7)
AD 286724 Unclassified n

used in an effective- range approximation based or, the
A list is given of articles published during 50 months* dominance of the pole terms.
work in the theoretical physics of elementary particles.
The bulk of the work was zoncerned with the treatment
of the functions used to describe reactions between ele- 306
mentary particles as analytic functions of complex
energy and angle vaartablest T"o other types of problems California U. [Dept. of Physics] Berkeley.
on which work was done were the study of strong and
*aeak interactions of elementary particles to interpret LOW- ENERGY LIMIT AND REGGE POLES (Abstract), by
experimental results obtained with the lhrge accelerators K. Igl. j19622] 1lp- [AF 49..638)327] Unclassified
and the peculiar effects of interactions among elementary
particles in systems containing many such particles. Presented at meeting of the Amer. Phys. Soc.,

WashingtonU., Seattle, Aug. 27-29, 1962.

304 Published in Bull. Amer. Phys. Soc., Series U1, v. 7:
5s3, Aug. 27, 1962.

California U. Dept. of Physics, Berkeley.
A sum rule was deriveG tmder the assumption that no

COMPLEX ANGULAR MOMENTUM IN RELATIVISTIC singularities in J with the vacuum-quantum mumbers
S-MATRIX THEORY, by A. 0. Barut and D. E. extend above Z = 0 at t z 0, except for the Pomersachuk-
Zwanziger. [1962] [41p. Incl, re-s. (AFOSR-J338) Regge pole. The analysis shows that there must exist

another singularity in I > R•e 0. We consider the

•69 <
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pooibility, within this framework of the Regge-pole auzhor, and briefly described. Studies have includee
hypoth~esis, t~r-t the ABC trajectory might pass above flow stability wnd transport of ionized fluids -mag-
J 0. This wou~d imply a -ghcst'J m 0 state similar io netic fields. and boundary condition effects on tie sta-
t e Pomeranchuk- Reage ghost, and also the possibtility, bility of finite realons, experiencing gravitational ac-
thia t~tv ABC trajector , might pass thr~ough R-Y = 2, celeration. Tlei w,)rk his also been extended to approx-
giving vise to a sptn-2 resonance with t.. vacuum-quan- tmate transport e eiations in magnetic fields where
turn numbers, similar to the Porneranchck spin-2 binary ionized-particle collisions are not reversible,
resonauce. A sae~ rule! was also proposed which enables and to scattering phenomena, second order corrections
one to cheizk experime'ntally whether there exist any to adidabatic processes, and to Fermi acceleration.

s ingularitIes betwfeen 0 and I besides the Po.aeranchLk
adABr poles. Preliminary results are presented. A

close connection between the slope of the Regge trajec- 310
tory and the rN s-wave threshold behavior and p-wave
kicattering length is also discussed. Caliform,. U. [Dept. of Physics) Berkeley.

MAGNETIC SUSCEPTIMRLTY OF AN IMPERFECT GAS
307 (Abstract), by T. Soda and A. N. Kaufman. [1962]

~l.[A F49(638) 5081 Unclassified
California U. Dti.t. of Physics, Berkeley.

Presented at meeting of the Amer. Phys. Soc.,
A'"OMIC BEAM RESEARCH, by W. A. Nlerenberg and New York, Jan. 24-27, 1962.
H. A. Shugart. Final rept. Mar. 31, 1958-Mar. 31,
1961. June 30, 1962 [7T1p. incl. table, refs. ýA OSR- Published In Bull. Amer. Phys. Soc., Series 1T, v. 7:
2952) (A F 49(638)339) AD) 285777 Unclassified ~ i2,1962.

The ~ml bem rseach rogrm I deote totheThe equilibrium magnetic properties of a system of elec-
syThe matic measrmentmc pofgvamlous.detatic .nuclea anromagnetically interacting molecules In a weak magneto-
aytonmfic mroertiremTese pof ertiehstaticete nuclearan static field How(r are investigated, using a linked cluster
spins, nu'gntetlc moments and quadrupole moments as expansion technique. When the applied field, varies
well as Ptornic hyperfine structures, electronic angular slowly over molecular dimensions, a relation Is obtained
moments and g -factors. These rneasttremenis provide between magnetization IA~r) and the macroscopic field
a founahttoa upon which level systematics can be con- H1(r):, M(r) = (4!sY 1 x: (,u-l)H(r). The magnetic 'Clausius-
structed, and also provide test information for nuclear Monsotti function" (ja -1).,(u- 1)lis expressed as a power
structure theory. The technique employed is the atomic series In the activity, the coefficients of which are the
beam magnetic resonance method. (Contractor's traces of molecular clutster operators.
abstract)
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California U. Dept. of PI'ysics, Berkeley.
California V, Pv-pt of Physics, Berkeley.

CYCWA:TIKN RESONANCE IN S0111), by A. F. Ilip.
NUCLEAR SPIN, IIYERFINE STRUCTURE, AND Final rept. May 1959-May 1962. May 27, 1962 [31p,.
NUCLEAR MOMENT OF 64- HOUR Yr1-RIVM- 90, by (AFOSII-2765) (AF 49(638)500) AD) 612127
F. R. Petersea and II. A. 'Ihugart. 11961] [SIP. Inc. Urclasstfied

diagrs. tables, refs. (APttSR-3267) (Sponsored jointly
by Air Force Office of Scientific Research under A? 49- T'he method of cyclotron resonance has been demon-
(63S)339 andI Atomlc Energy Commission) strated to be feasible as a means of Investigating the

Unclassified Fermi surfaces In metals. Cycletron resonances have
been studied In tin, copper, aluminum, sodium,ý potas-

Vso published in Phys. Rev., v, 125. 284-291, Jan. 1, slumn, and silver. Results give cyclotron mass"s for
T*OI72. various electron orbits In an applied magnetic field,

and also contribute to the understanding of Fermi aur-
Vor abstract see itemn no. 244, Vol. V. faces in these metals. In addition, numerous problems

and phenomena connected with the cyclotron resonance
technique have been studied. In particular, the effect

309 of the direction of r, f. polarization relative to the ex-
ternally applied magnetic field has been found to give

California U. Dept. of Physics, Berkeley. detailed information about electron orbits. Experiments
on tin show the usual Azbel-Kaner subharmonics when

MAGNFETOHYDAICDYNMICS, by K. 14. Watson and L. the applied field Is perpendicular to the metal surface.
G. Henyey. Final letter rept. Mar. 20, 1962, 4p. The circumstances under whico this anomalous result
(AFV6R-2413), (AF 49(638)506) Unclassified occurs have been investigated in some detail. Also

under investigation are the signals which appear at low
The work of this project has been concerned with the*-- fields (up to 50 puss), notably In tin. These have been
retical .-esearch in magnetohydrodynamics, and has been shown not to be cyclotron resonance by their failure to
concentrate in the field. of physics a&d astronomy. scale with frequency, and their cause Is now under
Pub~lications resulting from the work are listed, by investigation. High field oscillations attributable to the
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de Haas-Sisubnkov effect in both tin and aluminum are nances, the Azbel-Kaner resonance was observed in the
also being studted. The effects of field tipping and r. f. victnity of the 11001, when this asis was perpendicular
polarization on these signals are being considered, or at large angles with respect to the surface.
Some work has been done on a modiftcation of the usual
de Haas- van Alphen experime -t, using a conventional
lock-in detection scheme with !--w frequency field modu- 314
lation.

California U. [Dept. of PhystcsJ Berkeley.

312 DYNAMIC EFFECTS OF THE SUHIL-NAKAMURA INTER-

ACTION IN MAGNETIC MATERIALS, by P. Pincus,

California U. Dept. of Physics, Berkeley. P. G. DeGenr.2s and others. [1962] [2]p. incl. dlagr.
(Sponsored jointly by Air Force Office of Scientific Re-

AZBEL'-KANER RESONANCE IN TIN WITH MAGNETIC search under [AF 49(638)600] and National Science
FIELD PERPENDICULAR 70 THE .SURFACE, by J. F. Foundation) Unclassified
Koch and A. F. Kip. [1962] [4]p. incl. diagrs. (AFOSR-
3409, (Sponsored jointly ba- Air Force Officc of Scientific Presented at Eighth Symposium on Magnetism and Mag-
Research under AF 49(638)600 and Office of Naval Re- netic Materials, Pittsburgh, Pa., Nov. 12-15, 1962.
search) UncLassified

Published in Jour. Appl. Phys., v. 34: 1036-1037,
Also published in Phys. Rev. Ltrs., v. 8: 473-476, p 9.-
juiWeTh, 1T62.

In a magnetic material, the nuclear spins are coupled
Resonances were observed only when the magnetic field via the exchange of virtual spin waves Suhl-Nakamura
was directed along or within 10' of the [100) ax's and interaction). This long range interaction is known to
with the r. f. current directed along the [100] axis in the contribute to the nuclear transverse relaxation time.
surface. The effective mass was m* = 0. 57 m . Reso- It also gives rise to a depression of the nuclear reso-
a w a b nance frequency and in fact to a complete nuclear spin-

nances were also observed with the r. . current along wave spectrum. This spectrum Is well defined even
'he ;001J axis with m* = 0.2 and 0.3 me. Details are when the nuclear spins are far from saturation. In

given of the experimental arrangement and of the material materials of sufficiently high concentrations of nuclear
used. An explanation is given as to how these resonances spý,us and at sufficiently low temperatures (helium
arise and also why they have not been obberved in other range) nonlinear effects may occur In the nuclear reso-
metals. nance signal, as have been observed by Heeger, Portia,

and Wilt in KMnF 3 . (Contractor's abstract)

313
315

California U. [Dept. of Physics) Berkeley.
California U. [Dept. of Physics] Berkeley.

CYCWOT.IN-RFSONANCE STUDIES IN Sn (Abstract),

by F. Koch and A. F. Kip, [1962] [111p. (Sponsored QUANTUM OSCILLATIONS IN THE MICROWAVE
Jointly by Air Force Office of Scientific Research under SURFACE IMPEDANCE OF ALUMINUM AND TIN
1AF 49(638)6000] and Office of Naval Research) (Abstract), by C. C. Grimes, F. W. Spong, and A. F.

Unclassified Kip. [1962] [lip. ISponsored jointly by Air Force
Office of Scientific Research under [AF 49(638)600j

Presented at meeting of the Amer. Phys. Soc., and Office of Nava: Research) Unclassified
W•'htngton U., Seattle, Aug. 27-2% 1962.

Presented at meeting of the Amer. Phys. Soc.,
I ublished in Bull. Amer, Phys. Soc., Series 1I, v.7: Washinkton U., Seattle, Aug. 27-29, 1962.
477, Aug. 27, 1962.

Published In Bull. Amer. Phys. Soc., Series II, v, 7:ý
Azbel'-Kaner resonance for single cry stals of white Sn 47t, Aug. 27, 1962.
has been studied at 35 kmc for (100). (101). and (110) sur-
face3, using linear polarization of rf current both perpen- Oscillations In the magnetic-field derivative of the
dicular and parallel to H, The m* 6-alues and their de- microwave surface resistance of e'.gle crystals of
pendence on the direction of H ! i these surfaces have been aluminum and white tin at 1.5VK are reported. Because
measured. It is found that considerable differences in the the oscillations are periodic in reciorocal magnetic
relative amplitudes of cyclotron-resonance series ob- field, with periods independent of microwave frequency,
served with H along the same axis but contained In differ- they are associated with the quantizi.tion of the orbital
ent surfaces. This result Is interpreted in terms of the motion of electrons into Landau levels in a magnetic
geometry of the Fermi surface and Fermi velocity at the field, and are fundamentally related to the static effects
,joint of the orbit in the skin depth. The maximum sig- of de Haas- van Alphen (dH-vA) and Shubntkov-de Haas.
nal amplitude is observed when jrf is parallel to the ye- The observed periods and anisotropy were in quantitative

locity of the electron when it is in the skin. The ampli- agreement with some of the dH-vA periods seen by

tude varies as the cos
2 of the angle of j measured from Gunnersen in aluminum and by Gold in tin. However,

rf there appear to be some differences between the 2
the maximum. In addition to the usual surface reso- effects. In the skin- resistance oscillations, for the
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field along the diad axis of aluminum or the tetrad axis the bay was "triggered" by the sudden intenatfication

of tin, a single period was observed, rather than the and expansion of the electrcn precipitation. The motion
beats observed in the dH-vA effect. T7e oscillations were of the current system of the westward electrojet and
studied with both longitudinal and transierse linear polar- the electrons precipitating on the atmosphere wa& to-
ization of the microwave currents, and #Ath the field ward the north, indicating that processes well out of the
both parallel and inclined to the surface. lines of force through the auroral zone, rather than

local field conditions, were responsible for the move-
ment.. (Contractor's abstract)

316

California U )ept. of Physics, Berkeley. 318

A STUDY OF IONOSPHERIC ABSORPTION PRODUCED California U. Dept. of Physics, Berkeley.
BY SOLAR COSMIC RAYS, by M. A. Weir, Jr. 11962]
1104]p. Incl. diagras tables, refs. (AFOSR-4548) A COMPARISON OF AURORAL- ZONE X-RAY OBSER-
(AF 49(638)873) AD 296176 Unclassified VATIONS FROM PERIODS WITH DIFFERENT LEVELS

OF SOLAR ACTIVITY, by R. R. Brown. [1962i 141p.
Absorption of cosmic radio noise in the lower ionosphere incl. ttbles. (AF 49f638)873) Unclassified
due to arrival of solar cosmic rays has been calculated
for several locations at high magnetic latitudes. Calcula- Published in Jour, Geophys. Research, v. 67: 2681-
lion was made in 3 parts: (1) vol'une production rate of li 962.
electrons from ionization, (2) equilibrium electron density
resulting from competition between production and re- A to ,"parison has been made of auroral-zor'e x-ray
combination processes, and (3) absorption of electromag- observations from bal"-xn fligits In the summer months
netic radiation passing through the ionized region. Cal- of 1960 And 1961 to examine bow electron precipitation
culac.n was made 11or proton energy spectra in the form varies '.th solar activity. The results of this study
of power law as observed by balloon-borne detectort indlcate that the frequency of x-ray events diminishes
following large solar flares. Calculated absorption was with a decline in solar activity. However, the daily
compared with observations obtained by riometers electron flux over the auroral zone in June 1961 was
(relative Ionospheric opacit- meter) at Point Barrow. twice as large as that in 1960. This result is attributed
Fort Yukon, College, 2,d Farewell. *.aska. For the to position-motion effects of the electron precipitation.
solar proton event of July 14, 1959, the calculated ab-
sorption based on balloon data does not agree ir. magni-
tude nor latitude variation with the observations obtained 319
by the Alaskan riometers. The lack -,f agreement in
absolute magnitude indicates that the .. troospheric co- California U. Dept. of Physics, Berkeley.
otfficents used in obtaining th. c,'.Albrlmrn electron
density a.-e In error. In particular, the collisional de- ELECTRON PRECIPITATION ACCOMPANYING
tachment as well as electron attachment coefficients IONOSPHERIC CURRENT SYSTEMS IN THE AURORAL,
appear to require considerable revision. The lack of LONE, by J. R. Barcus and P. R. Brown. [1962]
agreement in the latitude variation sun'stantiates observa- [18p. incL diagrs. table. (AF 49(638)873)
lions at rocket altitude that the pvwer law energy spec- Unclassified
trum flattens considerably at prcon energies below 100
mev. (Contractor's abstract) Published In Jour. Geophys. Research, v. 67: 2673-

2680, July 1962.

317 From examinatior. of x-ray and ionospheric absorption
data during magnetic bays in the auroral zone, it has

California U. Dept. of Physics, Berkeley. been found that electron precipitation on the atmosphere
accompanies auroral-zone electrojets. The position of

AN AUHORAL- ZONE ELECTRON PRECIPITATION an electrojet and its associated electron precipitation
EVENT AND ITS RELATIONSHIP '0 A MAGNETIC region, rather than the amount of current in the system,
BAY, by R. H. Brown and W. H. Campbell. [1962] largely controls the magnitude of x-ray and ionospheric
[101p. incl. diagrs. table. (A 'OSR-J875) (AF 49(638)- absorption effects.
873) Unclassified

I's b d In Jour, Geophys. Research, v. 67- 320
1357136, Apr, 1 U•62.

California U, Dept. of Physics, Berkeley..
The relationship of an auroral- zoi.- rlectron precipitation
event to a magnetic bay has been examined using simul- A PULSATING AURORAL, ZONE X-RAY EVENT IN
taneous observations of x-ray intensity at balloon alti- THE 100-SECOND PERIOD RANGE, by D. S. Evans.
tudes, ionospheric absorption of cosmic radio noise, geo- [1962] [6]p. incl. diagrs. (_F 49(638);73)
magnetic micropulsations in the 5- to 30-sec period Unclassified
range, and variations in the geomagnetic elements H, D,
and Z. These observations show that an intense electron Published in Jour. Geophys, Research, v. 68: 395-
bombardment of the upper atmosphere was in progress 45F, -Ja-n.5, 1963.
prior to the bay and suggest that the current system of
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The observation of a 100-sec per-iodicity in x-ray tnien- ties of scattering amplitudes and satisfies crossing
sity at balloon altitudes during an Intense auroral- zone symmetry approximately. The interaction of 2-plan
x-ray event Is described. The peaks In x-ray Intensity states with pion-w meson states is dacisive for the
are attributed to variations In the flux of electrons mnci- proptrties of the p meson. Values of the p meson ms
dent on the atmosphere rather than to motion effect of and width aud the o- meson width are obtained tn terms
the electron precipitation. As such, the variations of of the pion and to' meson masses and are In fair agree-
the electron flux reflect the dynamics of the mechanism ment with experiment. (Contractor's abstract)
responsible for the pri-cipitation of the electrons Into the
atmosphere. The relation of tide type of periodi c elec-
tron bombardment to pulsating aurora is considered. 324

California U. D-'pt. of Physics, B~erkeley.
321

MIC1H)SCPIC BASIS OF MACRO)SCOPIC MAGNETO-
California U., Dept. of Physics, Berkeley. STATI ENERGY, by A. N. Kaufman and T. Soda.

[1962] [31p. (AFOSR-J388) (Sponsored Jointly by Air
[RESEARCH IN AIMUMC PHYSICS SCArrERING Force Office of Scientific Research uinder AF A FOSR-
PROCESSESI by K. M. Watson. Final rept. Oct. 1 , 62-121 and Atomic Energy Commission) AD 408290
1961-Sept. 30. 1962. Oct. 31, 1962, 3p. inc. refs. Unclassifted
(AIVSR-4050) (AF APUSR-62-121) Unclassified

Also pu~blished In Jour, Chem. Phys.. v. 37: 1983-1990,
Work dL zussed In this paper lies within 3 general cate-
gories: (1) many body problem and statistical mechanics;
(2) atomic physics, and (3) elementary particle physics. A microscopic description of the e~ectromnagnetic inter-
This is a computation program to study errors inherent actions among a set of charged particles, val!id to terms
in the Hariree-Fock method which Is used in describing oorrc 2,iusdtdeieanm rofel-ow
scattering phenomena. Other similar computational expordessions usor macosopice e umerosai aof magl-neo-n
programs will involve studies In certain atomic scatter- statesic n enery mand roscopariculacrosattentindismpaidto-

lrong probetlems much aodi. cto oth nvra the assumptions required toi the validity of these expres-
tionalprfncple mehod. , and to the relations between the various ntn-

equivalent expressions bearing the same name (such as
322 magnetic work). (Contractor's abstract)

California U. Dept. of Phystcs, Berkeley. 323

CONCERNING THE NOIAfON OF TIME INTERVAL IN California U. Dept. of Physics, Berkeley.
S- MATRIX THEORY, by M. L. Goldberger a'-d K. M.
Watson. [19621 [31p. inc. dlsgr., (AFt)SR'-j18) GROUND STATE OF THE HEUULM ATOM, by C.
(In cooperattý;, with Princeton U., N. J.) (Epo weored Schwartz. [19621 [3jp. ine. tAble. (Spocored jointly
jointly by Ali rorce Office cf Scientific Research under by Air Fcrct? Office of S-'ientific Research under
AF A~iUSR-62-121 and Atomic Energy Commission) AF AI~hR- 62-121, Atomic Energy Commission, and
AlD 400384 Unclassified Office of Naval Research) Unclassified

Also published In Phys. Rev., v, 127:. 2284-2386, Published in Phys. Rev., v,* 128: 1146-1148, Nov., 1,
Sept. 15, 1962. TM.-

The notion of time duration is considered within the Following a recent attempt to analyze the rate If con-
framework of S- matrix Lheory. It Is shown thai Wigner's vergence of Rayleigh-Rit4z vairiational calculations on
definition of the time delay, -th[(d lna de)], for a scatter- the ground state of helium, a re-tnvestigation is spAde
Ing process permits one to define time duration in a of the usefulness of inserting fractional powers of the
coarse- grained sense. (Contractor's abstract) variables into the conventional Hylieraas series. The

results are reported to be successfull. With a 164-term
trial function containing half-powers of the variable

323 s = r I r 2 1 the best Eigenvalue obtained by Pekeris,

Caliorna U [Det. f Pysic] Brkeey.who used 1078 terms of the conventional 'jpe, has been
Caliorna U.[Det. f Phsic] Bekel~y.matched. The extrapolated value for the nonrelativistic

PIONRFSNANES.by F Zaharaso andC. enich. eigenvalue Is -2.9037243771 au, with an estimated
;19621 [101p, tnc. diagre. refs. (AFOSR-J137) uncertainty of about 1. 10 (Contractor's abstract)
tkF AFX)SR-62.121] AD 400188 Unclassified

Also published In Phys. Rev., v. !28: 849-858, Oct. 15,

A self- consistent calculation of some featui es of the low-
energy pion resonances In performed by a "boc-t-strap"
methcd which preserves unitarlty ard the analytic proper-
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320 AloRblWdI Phys. Rev., v. 1211: 1740-1746,
Nov. 15, 1962.

California U. [Dept. of Physics] Berkeley. The atomic-beam magnetic- e'4,nance method was used
to study some atomic and nuclear properties of 84-day

UNSTABLE MODE~S IN THE SOLAR HYDFIKGEN 46 91 46
CO)NVEC71ON ZONE, by K. -H. Bohm- [19621 [zO0]p. Sc and 58-day Y . 'ýte _e t.~ re: SC , I 4;
tncl. diagre. tables, refs. (AFOSFI-J617) (AF AFOERt- uncorrected magi etlk moment = +4.03 (2)nm; uncorrected

62-199) AD 414074 Unclassified quaLdrupole moment - ýa. 119 (6)b; 2 3/ state gil =

Als #tshe in Astrophys. Jour.. v. 137: 881-900, 9. 7 990 (8)- a . 150.5743(9) rrcisec, b m.14.38 (14)
Agr.1T,19Tw mc/ser; 2D 2 state gj 1.1995(18); a +60.9069 (4)

For the model of the solar hydrogen convection ton mc; sec; b z.20.41 (!0) me/see. Y9', I =1V2, un-
suggested by Bohm-Vitense (98,the fundamental corrected magnetic moment = ±0. 1634 (8)ntn; 2D12)3 at
mondes with hoetzont4l scales in the range 500 km !c2stt
(1 21 c50000 km and their growth ratcz (degree of insta- a !- 68.34 (2) mc 'sec: hyperfine structure = ±136. 69 (3)
bility) have been calculated, using the linearized hydro- mc -sec; 2D state a*34.35 (3) inc/sec; hyperfine
dynamic equatioas and including the effects of radiative 5--2
transfer. The variation of the mean temperature TO structure z±103.05 (4) inc/see.

and density p 0 with depthi, the dependence of the other 328
thera-.'d~ynamlc functions on Ti) and o0 for a partially

ionized mixure of hydrogen and helium, and tWe detatlliE California V. Dept. of Physics, Berkeley.
depib depienience of the opacity and Its derivates lave
been takcen tnt, accour.( A detailed model of thco stable SINGUL4kRITIES IN ANGULAR MOMENTUM OF THE
photogoie--e o dJ a schematic model of the ;ower parts of SCATT-ERING AMPLITUDE FOR A CLASS OF SOLUBLE
the cbrcomoaphere have been incorporated In the B~hm- POTE' NTALS, by A. 0. Barut and F. Calogero. 11962)
Vitense model, in order to study the penetration of the flkj. inc. diagrs. refs, (AFOSR-J395) [AF AF0FiR-
convective motion Into the stable part of the atmosphere. 62-373] AD 411908 1nclssi'F~ed
These computations may be considered as a first prepara-
tion for a later application of the non-linear convection Also YbW heIn Phi's. Rev., v. 128: ,1383-1393,
theory of Ledoux, Schwarzschild, and Spiegel (1961) to Nov, 7IY
the solar hydrogen convection zone. The conclusions
from the r Tsults of the present calciaations are as The analyticity of the scattering amplitude In thf

followa: (I) The growth ratcs increase approximately v-ariables, energy, and angular momentum Is explicitly
linearly with increasing wave number of the perturb~a- studied for square well and a class of continaowz, po-
tion, I. e., much faster than in the case of a polytropic teftials having a I1- r 2 type of core or tail. The traJec-
atmosphere. (2) At a scale (X '2) =500 tm, wer are not tories of the poles in the I plane and their residues have
yet close to the maximal raic of Instability. Cunse- been determined numerically. (Contractor's abstract)
qutnely, the -~cutoff" of the unstable raodes doe to the
radiative smoothing of temperature fluctuations must 329
occur only at a considerable smaller (X 2). T1his Is due
to the fact that the modes are mainly driven In layers California V., Dept. of Physics, Berkeltey.
a few hundred kilometers below the photosphere, where
the opacity Is some orders of magnitude higher than tn AKALYTICTTY IN AN4GULAR IMOMENTUM OF THE
the photosphere. (3) Modes of a s.,aall horizontal scale RELATIVISTIC IMANY- CHANNEL S MATRIX FRO)M
are essentially restricted to a (vertically) thtn layer at DISPERSION RELATIONS AND UNITAICITY, by A. 0.
the top '. the convection zone. and (4) The overshooting Barut. (' 9621 S5'p. incl. refs. (AFIJSR-J536)
of the convective motion into th-e stable parts of the AAOR6-7 D410 ncasfe
atmosphere Is larger for modes -&tlih larger values of A,.[FAOR6-7 A 1992casfe
In the stable parts of the atmosphere the convective Also published in Phys. Rev., v. * 2, 1959-1963,
motion is mainly horizontal. Modes withi a horizontal X~ Nov. IF~ 192
larger than ab~ut 6000 kmn probably penetrate a few 462

thousand kiloweters Into the chromosphere. (Contrac- The analyticity of the scattering amplitude in angular
tor's abstract) momtentuzm for N- coulled . Iativicilic 2-bhody channels

iq i.vestlgated on the ba--is of %Undelstam representa-

327 tion cad unitarit-y. Thbe problem of the proof of the
analytic properties of the amplitude Is reduced to the

California U. Dept- of Physics, Berkeley. boundedneas of a particular kernel involving the left--
hand disenntinuity of the amplitude. The behavior of

NUCLEAR SPINS, HYPERFINTE STRUCTURES, AND the Regge trajectories at inelastic thresholds is deter-

NUCLEAP. MoMEN7S OF SCANDTVM-46 AND YTTRIUM- mined. The results are extended to relativistic modeca
91, by F. R. Petersen and H. A. Shugart. [19621 [7kp, with infinite-dimensIonal unitarity relatlim but without

Inc. diagrs. :ables, refs. (AFOSR-66-1272) (SpoLn~sored er-Asing symmetry such as the Bethe-Salpeter ampli-

jointly by Air Force Office of Scenttflc Research un.der tL-de. The implications of the results to the exact 5-

[AF AFOSR-62-3461 and Atomic Energy Commission) matrix theory are also discussed. (Conteactor's

AD 640224 Unclassified abstract)
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330 Alo ulishdin Nuavo Cimento, Series Xv. 26- 168-

California U. Dept. of Physics, Berkeley.
The analyticity and unitarity hypotheses for a general

TWO VACUUM POLES AND PION- NUCLE)ON SCATTER- transition amplitude are formulated carefully for a
ING by K. IgI. [1662J ft1p. incl. tables, refs. (AFOSR- world containing only 1 type of particle. From these
64-0497) W(AF AOSR-62-373) AD 436378 hypotheses follows the conc~uslon -that the general

Unclassified transition amplitude has no singularities on the positive
real energy axis other than isolated singularities at

AlsoEý ýeA in Phys. Rev., 1. 130: 820-827, Apr. 15, physical tl-resholds. The a.aaiytic behavior near each
1T~63. such slnr~-arity is exhibited. At thresholds for processes

involving an odd number of particles, the behavior 12
A general expression is given for the pion- nucle.on non- logarithmic.
charge-exchar~ge scattering amplitude for arbitrary en-
ertgy and small momentum transfer on the assumption
tnat only the vacuum pole P and the second vacuum pole 333
P' exist in the upper half J1 plane, Sum rulee for nor.
spin-'lip and spin-flip amplitudes are derived and used, California U, Dept. of Physics, Berkeley.
comibined with the analysis of the high-energy "-N cross
sections in terms of Regge poles, to Investigate the be- A NOVEL APPROACH 7I) ELEMENTARY SCATTER-
havior of P and P' trajectories near I 0. For this I IN THEORY, bý F. Calogero. '1962',421p. incl.
parpose the importance of a precise measurement of the cliagrs. refs. fAFO)SR-64-0501) (AF AFOSR-62-373)
ios%-energy partial-wave phase shifts is emphasized. A AD) 43616e Unclassified
sum rule for the S- wave pion- nucleon non-charge-
exchange scattering length can be satisfied with ap 0. 5. Also puablished In Nuovo Cimento. Series IC, v, 27:,

261- 2T2_,JiaR1T, 106.

331 An approach to potentil scattering to discussed. The

Caliorna U. Det. f Pysic, Brkeey.problem of evaluating scattering phase-shifts and
... aforia . Det. f Pysic, Brkeey.bound-stat_2 energies is discussed. The effect of the

potential on iti~e wave function is also analyzed. Approx-
ELEMENTARY PARTICLE THEORY OF COMPOSITE tn'aring formulas are given. A powerful representation
PARTICLES, by S. Weinberg. 11l962J 161~p. (AFOSR-64- for the tangent of the phase shift, valid if the potential
0499' (AF AFOSR-652-373) AD 436366 Unclassified ne~er changes sign and the phase shift is smaller in

magnitude than - 2. is obtained. Bounds on the phase
Also published in Phys. Rev. , v. 130- 776-783. Apr. 15, shifts and on their derivatives with respect to linear

096. and angular momentum are established. (Contractor's
abstract)

Any nonrelativistic theory may be rewritten by introducing
ficuttious elementary particles with arbitrary properties.
No physical predictions are affected, provided that the 334
tnteraction part of the Hamiltonian is corresimondingly
rroditfied. The fictitious elementary part cle provides a California U_ Dept. of Physics, Berkeley.
g~ood representation of a real composite particle if the
n1icdifled interaction Is sufficiently weakened for pertur- SPONTANEOUS BREAKDOWN TI) OCTET SYMMETRY.
bation theory to work, It corresponds to a truly ele- bv S. L. Glashow. 1'19152, P~jp. (AI1OSR-64-0502)
mentary particle with infinite bare mass, and hence (A F APOSR-62-373)' AD 436171 Unclassified
*wt Z 0. Illis shown how the later condition vields a
SL- rale for the coupling of a composite particle to Its Also. published 'in Phys. Rev.. iv. 130: 2132-2134,
constituents as a function of energy. Tre sum rule can Jun e-17 96T3.
bc used to evaluate such coupling constants as that for
the proton -electron- hydrogen vertex. The mathematical A model of strong interactions wit!, the octet ".mmetry
me~'had used is that developed by Schmidt for the study of Cell-Mann and Ne'eman is considered, and a spon-
of !he Fredholm equation, and corresponds to the extrac- taneous breakdown of tl,-s syimmetry leading to no.-Ae-
tion of a single factor from the full Fredholm deter- generate baryon masses is sought. The Gell- Mann
miinant. mass formula is deduced for the physically relevant sym-

metry- breaking solutions.

332
335

Caitorna U Det. f Phsic, Brkcey.California U. Dept. of Physics, Berkeley.
ANALYTICITY AN4D UNITARITYOF GENERAL
TRANSITION AMPUTU1,DES, by A. J. Dragt and R. UNSTABLE PARTICLES IN S- MATRIX THEORY, by
Karplus. 11962-1 i91'p. incl- refs, (AFOSR-64-0500) D. Zwanzlger. 119621 Mllp. Inc. diagrs. refs.

'AF AFOSR-62-373) AD 436168 Unclassified (4PO%:SR-64-05Ci4) (AF AFOSR-62-373) AD 436374
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opublihed In Phys. Rev., v. 131: 888-898, July 15, 338

California U. Dept. of Physics, Berkeley.
The consequences of the existence of complex poles in
scattering amplitades, corresponding to resonances or SIMULTANEOUS ELECTRON PRECIPITA71ON IN
unstable mzc.ties, are investigated. Specific examples "iHE NORTHERN AND SDUTHFRN AURORAL 2ONES,
show "iat corresponding to such poles are wrmal threh- by K. A. Anderson, R- R. iBrown and others. 11962]
old cuts lying near the physical region and which cause [21p. Incl. diagrs. (Sponsored jointly by Air Force
'wooly cusps' in scattering cross sections. The dis- Office of Scientific Research under AF AFOSR-62-422,
continuity across such a cut is expressed by a unitarity- National Science Foundation, and Office of Naval Re-
like relation in terms of unphysic'il amplitudes with un- search) AD 297111 Unclassified
stable external particles defined oy the residues of the
complex poles. More generally, it to shown that the Also ublished in Jour. Geophys. Research, v. 67:
LAndau equations for the singularities must be extended 407W6 , Sept. 1962.
to include all unstable as well as stable -articles. The
Cutkosky formulas specify the corresponding discon- A series of simultaneous high-altitude balloon flights
ilnuities in terms of the physical and unphysical amplit- were cki i ed oat from College, Alaska, and Macquarie
tudes. (Contractor's abstracz) Island, Austra:t. , for the purpose of comparing features

of electron pr- -.pttatio.i Into the northern and so0.;hern
4-rori. zonef - approxinmtely the same geomagneilc

336 1 - "- ,r,'tstntial fluxes of auroral zone x-rays
. fere obser-v, i . hoth hemispheres during magnetic bay

[California U. Dept. of Physics, Berkeley] activity. The. - ray observations indicate that the elec-
tron influx in both hemispheres extended over a region

DECAYS OF VERY UNSTABLE PARTICLES, by S. L. 3' wide in latitude and 16' in longitude. The near
Glashow. [1962j [2Wp. (Sponsored jointly by Air Force equality of the x-ray fluxes in both auroral zones sug-
[Office of Scientific Research] under [AF AFWSR-62-373j gests that the electron precipitation originated from
and North Atlantic Treaty Organization) Unclas#tfled processes far out on the lines of force, near the equa-

tortal plane, The magnetic and Ionospheric disturhances
Published in Phys. Ltrs., v. 2: 251-252, Oct, 1, 1962. accompanying the x-ray event are discussed.

Particles so short-lived that the usual approx-imatlons
and conclusions are invilid are considered. Different 339
decay modes may have different line shapes and mean
energies: this behavior may help to determine spins. In California U. Electronics Research Lab., Berkeley.,
particular the spins of hyperon isobars, the new KK
resonance and the o meson are discussed. A PHASE-PLANE APPROACH To RELAY SAMPLED-

DATA FEEDBACK SYSTEMS, by F. J. Mullin and E. !.
Jury. [1958] [ll1p. incl. diagrs. (AFOSR-3573)

337 (AF 18(600)1521) Unclassified

Callf-rria U. Dept. of Physits, Berkeley. Presented at Pacific General meeting of the AIEE,
Sacramento, Calif., Aug. 19-22, 1958.

AURODRAL ZONE X-RAY PULSATIONS IN THE 1- TO
15-SECOND PERIOD RANGE, by C. D. Anger, J. I. Also published in Trans. Amer. Inst. Elec. Engineers,
Barcus and others. [1962] [81p. incl. diagrs. (AFOSR- v.'7 (PartT!E117-524, Jan. 1959.
J392) (AF AFOSR-62-422) AD 411898 Unclassified

For abstract see item no. CAL.04:016, Vol. IT.
A publshed In Jour. Geophys. Research, v. 68:
1O23-T030 Feb. 15, 1963.

340
Auroral zone x-ray pulsation in the I- to 15- sec
period range, observed at Macquarie Island. Australia, California U. Electronics Research Lab., Berkeley.
un Mar. 5, 1962, and College, Alaska, on June 29, 1962,
are described. Both obsmrvations indicate that the time PHO1KODLSSOCIATION OF MOLECULES FUR F._XCITA-
intervals between the x-ray bursts are not unique: the TION OF AN OPTICAL MASER, by J. R. Siigr.
average intervals over the pulsaticn events were 7.8 and Jan. 8. 1962, 7p. Incl. diagrs. table. (Series no. 60;
8.8 sec, respectively. These observations trKIcate tqt issue no. 429) (AFOSR-2251) (AF 49(638)102)
the pulsation periods in this range are determined by AD 4O3II Unclassified
Acceleration or pitch-angle redistribution processes in
the equatorial plane rather than any fundamental, periodic In working with optical masers, it Is necessary to ob-
motion of the electrons along lines of force in the geo- tain a very narrow emission source in order to utilize
magnetic field, Its many possibilities. The best method of obtaining

this source Is to eliminate doppler broadening by ob-
serving atomic transition perpendicular to the path of
an atomic beam; this method can be adapted to optical
masers. The syste'm studied involves photodlasociation

of molecules in which I dissociated atom appears in an
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excited state, General process may be described by resulted in a general analysts of the Interaction between
the following reactions: (1) l", , AB - A* - B' K. E. magnetic and electric dipole emitters •ad the radiation

0 wave. Another research effort of considershle import
and (2) A* - hiI 'A, where hv0 Is a high energy photon has been the Initiation of studies of a pbotodissoclation

interacting with a molecular compound AB composed optical maser. A list of publications and technical
of atoms A and B. papers presented at conferences is given.

341 343

California V. Electronics Research Lab., Berkeley. California U. Electronics Research Lab., Berkeley.

AN ELECTRON STEAM INSTABIUTY, by W. B. THREE-LEVEL MASER MATERIALS: A SURVJY OF
Bridges and C. K. Birdsall. Mar. 23, 196; 1202]p. incl. POTENTIAL MATEIUALS, 1, byJ. Wakabayvaeb.
illus. dtagrs. tables, refs. (Series no. 60; issue no. Mar. 7, 1962, 77p. micl. diagra. tables, refs. (Series
443) (AFOSR-2658) (AF .9(638)I02) AD 284291 no. 60; !ssue no. 439) (AFOSR-4556) (AF 49(638)102)

Unclassified AD 296875. Unclassified

The dynamic behavior beyond the limit for the stream This report is a study of potential materials for use in
flowing between and normal to Infinite parallel-plane elec- the maser, The problem of finding or making crystals
trodes is treated. The model used to approximate the with the desired qualities can be divided into 2 parts.
multivelocity stream consists of a large number of The first is to choose the paramagnetic Ion suited to
charges which are injected one at a time into the diode the purpose. The second is to choose a suitable dismag-
and are allowed to move under the influence of their own netic, d.electric solid to serve as a host for the parm-
electric fields and that of the electrodes. The trajectories magnetic ion. A list of the most promising maser
of the sheets, voltages, currents, and energies were materials and their properties is presented.
calculated with the help of a digital computer. For
streams of finite cross section, circular or rectangular,
the static. solutions are obtained for the stream flowing 344
normal to i.-ifinite parallel plane elect:odes. The dynamic
behavior obtained it offered to explain some of the California U. Electronics Research Lab.. Berkeley.
effects observed in low-noise microwave tubes and plas-
ma diodes, and is proposed as a fast switching circuit. WAVES IN DRIFTING AND ACCELERATING ELECTRON
The peak in diode shot noise at the plasma frequency of STREAMS IN RADIAL FLOW, by W. B. Bridges and C.
the cathode potential minimum appears as the oscillation K. Birdsall. June 29, 1962, 2

9
p. incl. diagrs. refs.

freq•ency of the diode treated Pere. The stream dynamic (Series no. 60, issue no. 459) (AFOSR-4557) (AF 49-
o,'ývior, considered as a change of state at limiting, (638)102) AD 296452 Unclassified
is propob,:! as a 2-state switching element for nano-
second or shorter r.te,, *-th possible computer applica- The solutions for space-charge waves obtiwned by Hahn
tions. (Contractor's abbtract) (1939) and Ramo (1939) for a rectilinear, driftint stream

are quite well known. Less well im-wn are the more
mathematically complicated solftions obtained when the

342 stream flow Is along radial lines and the stream is
accelerating for the following cases: (1) first order

California U. Electronics Research Lab. , Berkeley. current for radial drifting floi, (2) current and velocity
in accelerating parallel flow, and (3) accelerating radial

[MICROWAVE ELECTRONICS]. Final rept. Jan. 1, flow. The present work attempts to unify all of these
1957-Sept. 30, 1962, Op. incl. refs, (AFOSR-4516) cases and -a few more into one general solution.
(AF 49(638)102) Unclassified

Work has been done on (1) electron streams (focusing, 345
noise properties, tistabilities) and ,2) quantum elec-
tronics (mainly optical masers and investigations of California U. Electronics Research Lab., Berkeley.
optical maser materials). The electron 3tream work
has been concentrated in instabilities for streams formed PLASMA OSCILLATiONS AND PARTICLE TRAJEC-
and focused in different ways. The transient behavior 7I0RIES IN A URIFTING ELECTRON STREAM:, PALMER
at limiting current has been obtained for the first time. DIAGRAMS, by C. K. Birdsall. June 29, 1962, 4 4

p.
Results show that part of the classical solutions made Incl. diagrs. refs. (Series no. 60; issue no. 458)
decades ago are in serious error. Similar work with (AFOSR-4558) (AF 49(638)10i) AD 296390
streams indrift tubes, in confined flow and in Harris Unclassified
flow (centrifugal electrostatic focusing) are presently
being studied in order to understand in detail the onset Electron trajector4 s are obtained for the Hahn-Ramo
of instabilities in various electron and ion stream con- spact--charge wai es. The appro-ch is to use
figurations. The quantum electronics projects have Lazranglan form of hydrodynamic equations of motion
covered a number of microwave and optical maser and of continuity. This is in contrast with the more
problems such as finding suitable maser materials and common Eulerian jellied-out fluid approach where the
new ways of obtaining maser operation, especially in
new frequency ranges. The study of 2-level masers has
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particle Identity is lost. The model used is developed 348
in some detail. Trajectory plots az ý given for the
faster and slower space- chs-ge waves by themselves, California U. Electronics Rf areh Lab., Berhe!ey.
and for velocity modulation "r the ratios of driving fre-
quency to selected plasma frequency u,/u , of 0.5, 1. 0, ART-[FICIAL HIGH TEMPERAUIJRE SOURCES IN

P NOISE MODEUNG STUDIES, by J. R. Whinnery and
and 2.0. (Contractor's abstract) M A. Bellazk. 11962) [61p. i .cl. dtagrs. table, refs.

[AF 4 9(6 3 8 )102J Unclassifted

$46 Published in Microwaves: Proc. Fourth Internat'l.

Cong. on Microwave Tubes. Scheveningen (Netherlands)
California U. Electronics Research Lab., Berkeley. (Sept. 3-7, 1962). Eindhoven, Centrex Publishing Co.,

1963, p. 478-483.

TRAVELING WAVE FOCUSING FOR PLASMA CON-

TAINMENT, by C. K. Birdsall and .. J. Lichtenberg. Studies show that noise experiments might be scated to
[19591 13;p. [AF 491,3)1021 Unclassified an order of magnitude lower in frequency and greater

in size, with maintenance of similar voltage distribu-
Published in Phys. Rev. Lirs., v. 3: 163-164, Aug. 15, tions and transit angles to equivalent positions, if elec-
"T9-9. tron sources with enuivalent temperatures from 100 to
The focusing and contraction of low density dc plasma 1000 times usual cathode temperatures were available.
columns carrying currents up to 100 mA were studied A simple Idea for tbtalntg such sources is that of
under confining field frequencies in the range 3 to 25 amplifying velocity dis.ritvutinns along an electron
mc,'sec. The amount of contraction was proportional stream, say by traveling-*,kve amplificatior.. The
to the applied power in this range. It is believed that noise amplified might be that originally present in the
the electrons are being focused by the traveling fields beam, or additional random noise may be impressed
and the tons are contained in the potential well thus at the amplifier InpuL In the latter case, distribution,
formed. With large structures and higher power It as given by analysis of a simple model, is not half-
should be possible to focus both electrons and Ions. At Maxwellian, but appears to be a reasonable approxima-
1000 mc sec, the ionifation effects of the high frequency tion to it in form. A preliminary experiment, carried
effects were very strong and the plasma was maintained out on a tube designed for depressed collector opera-
without a dc discharge. No f-cusing was observed, but tion, showed an effect from the r. f. fields of the helix
this may have been masked by the intense excitation, which was consistent with the known pin of the tube

The result-noise temperature of the beam, estimated
from retarding field current measurements, corre-

347 
spanded to about 10 -K, and seemed to have reasonable

CMlifornla V_ Electronics Research Lab., Berkeley. approximation to a half-Maxwellian distrt.bution.

PRWBI:CHED BEAM TRAVEUNG-WAVE TUBE
z,':-ZD(ES, by A. J. Llchtenberg. it19io i71p. Incl. 349
dligrs. table. (AF 49(638)102) Unclassified

California U. [Electronics Research Lab. ] Berkeley.
Published In I. R. E. Trans. on Electron Devices. v.
ED-9: 345-351. July 1962. OPTICAL MASERS UTILUZING MOLECULAR BEAMS

(Abstract), by J. R. Singer andl. Gorog. [1962] 1l1p.
A traveling wave tube with a prebunched beam is found [AF 49(C;8)1021 Unclassified
to have a considerably higher efficiency than the same
tube without prebunching. For the particular tube tested, Presented a. meeting of the Amer. Phys. Soc.,
the efficiency is increased from 20 to over 357 at a gain New York, Jan. 24-27, 1962.
of 8. Computer calculations usizig a discrete disk model
give similar results. The beam l9"bunched tightly in Published in Bull. Amer. Phys. Soc., Series It, v. 7-
energy at the position of hgl•iest efficiency, indicating 14, JanE24 1962.
that very high efficiency could be obtained with a de-
pressed collector. Both current and velocity modulation Molecular beams optical masers having the advantage
are required for prebunching, and are obtained by n•ans of providing a continuous optical emission from mole-
of a current grid followed by an tr.ductively tuned velocity cules which can be excited to an Inverted Boltzmann
modulation cavity. The requirements of the current distribtition in an irreversible manner. A number of
grid are not great so that operation should be possible molecules have been chosen, including some alkali
at frequencies well above the normal operating region halides, as possibilities for obtaining coherent optical
of a microwave triode. The operation of the tube is emission at various infrared and optical frequencies.
sensitive to the output match, and It appexrs to be diffi- Of these, experimentil studies of rubidium iodide have
cult to obtain a good match with the bear, on. (Con- been undertaken for a fcasibility investigation of the
tractor's abstract) general approach. Tie excitation of RIA is accomplished

by irradiation with a broad 2537-A line of mercury.
Rubidium iodide disso4ates uwader the uv luto an excited
rubidium atom and an iodin atom. The rmttdium atoms
decay to the ground state with emission of photons of
7800 or 7947A. By protviding a Fabr7-Perot etalon. it
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should be possible to obtain a coherent Induced emission this model, the linear program for the mtnimination of
output at these wavelengths. The process is general, Boolean functions in prime Implicant form with arbitrary
and a number of other molecular beam masers will also constant cost coefficients is formulated. Variable noW-
be discussed. Practically all the alkali halides are suit- linear cost functkons, derived from the fan-out problem
able, and the process presents the advantages of broad- are then considered. Methods for taking into consldera-
line absorption and narrow-line emission. tion lead length, loading, and fan-In restrictions are

discussed. In essence, the technique simplifies the
Boolean functions to a form which is minimal in cast

350 to implement. (Contractor's abstract)

California U. Electronics Research Lab., Berkeley.

PARAMAGNET1C RESONANCE SPECTRUM OF Fe3 +

IN CALCITE, by J. Wakabayashi. [1962] [3!p. Incl. California U. Electronics Research Lab., Berkeley.
diagrs. (AF 49(638)102) Unclassified

ANALYSS OF ERRORS IN THE ESTIMATION OF THE
Published in Jour. Chem. Phys., v. 38: 191u-1912, IMPULSVE RESPONSE, by IL Kwakernsak Feb. 6,
Apr. "5-,I-963. 1962, 33p. incl. diagra. tables. (Series no. 6a, issue

no. 434) (AFOSR-2576) (Sponsored jointly by Air Force
The paramagnetic spectrum of an impurity in natural Office of Scientific Research, Dept. of Army, and Office
crystals of calcite has been ezamined and identified as of Naval Research under AF 49(638)1043) AD 278394

that of Fe 3. The value of g is assumed to be two. Un ed

Approximate values for IDI and Ia - F! are 2.9 and The method of finding the impulsive response of a linear,
0.44 Gc, respectively. The value of the cubic field time-invariant system by the computation of correlation-
splitting parameter a was not determined- fumctions of input and outbut, Is Investigated. The effects

of (I) truncation of the Impulsive response, (2) sampling
the data, and (3) additive noise at the output, are studied,

351 especially under asymptotic conditions, I.e., for long

observation times. The truncation distorts the actual
California U. Electronics Research Lab., Berkeley. impulsive response primarily at the endpotnts of the

interval considered. For this reason, the Interva
APPLICATIONS OF GRAPH THEORY TO SOLUTION should be chosen sufficiently large. The sampling has
OF SOME SYSTEMS OF LINEAR ALGEBRAIC EQUA- a smearing effect on the Impuisive response by reducing
TIONS, by 1, Cederlaum. Jan. 23, 1962, 10p. incl. the resolving power, but on the other band can hale a
diagrs. tables, refs. (Series no. 60; issue no. 432) highly smoothing effect on the noise. The sampling
(Af._SR-2104) (S.niert I-. ,ntly by Air Force Office of rate also greatly influences the _m-nnt off competatite!
ScientlTic Research, Dept. of the Army, and Office of work to be carried out. The errors of the estimate due
Naval Research under AF 49(638)1043) AD 278393

Unclassified to the noise are proportional to /• which is . usual

Graph-theoretic arguments using the orthogonillty of the result for this tv.- of estimate. Also it was noted that
cut-set, the circuit subspaces and the relation between in many cases the statwatcal errors depend very much
the nonvanishing terms in the expansion of a determinant on the sampling interval, aa may even become Infinite
and the cycles in the associated graph are applied to if the sampling interval goes to zero. Some rs'sults of
render all the binary solutions of systems of linear equa- a computer-study to check the theoretical results are
tions. Application is made to systems of linear algebraic given. (Contractor's abstract, modified)

equations ann cycles and undirected cut-sets. Since the
number of cycl-€ and their dials in a given bounded finite 354
graph may be very high the solutions may be presented
in a closed form through the use of an adjacency matrix. California U. Electronics Research Lab., Berkeley.

NOTES ON SYSTEM THBORY, VOL. 1, Oct. 1, 1961,
352 71p. incl. diagrs. tables, refs. (Series no. 60; issue

no. 408) (AFOSR-3400) (Sponsored jointly by Air
California U., Electronirts Research Lab., Berkeley. Force under AF 19(604)5466, Air Force Office of Scien-

tific Research under AF 18(600)1521 and AF 49(638)-
THE MINIMIZATION OF BOOLEAN FUNCT1ONS C0.N- 1043; National Science Foundation and Office of Naval
TAINING UNEQUAL AND NONLINEAR COST FUNCTIONS, Research) AD 270449 Unclassified
by M. A. Breuer. Jan. 22, 1961, 19p. incL d~agrs.
(Series no. 60; issue no. 431) (SiFOSR-2445) (Sponsored For abstract see item no. 294, Vol. V.
jointly by Air Force Office of Scientific Research, Dept.
of the Army, and Office of Naval Research under AF 49-
(638)1043) AD 278392 Unclassified

A method is presented for minimizing Boolean functions
by employing linear programming. The classical model
of a Boolean function in vector space is presented. From
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355 358

California U. Electronies Research Lab., Berkeley. California U. [Electronics Research Lcb. J Berkeley.

[MaC RESEARCH I.N ELECTRONICS1 Final rept. STABILITY AND APERIODICITY CONSTRAINTS FOR
Feb. 15, 1962 f67kp. incl. dtagr,. refs. (Consolidated SYSTEM DESIGN, by E. I. Jury and T. Pavlidis.

quarterly progress rept no. 4) (Sponsored jointly by [1962] [51p Incl. refs. (AFOSR-JI288) (AFAFOSR-

Air Force Office of Scientific Research, Army Research 62-70) AD 424359 Unclassified

Office (Durham). Office of Naval Research, and StAEal
Corps under AF 49(63e)1043) Unclassified Also ite in 1. EMaE.6E. Tram. on Circuit Theory,

v. CT-1_0: 13'7-41, Mar. 1963.

Some of the topics discussed in this report are: circuits
(time varying networks, harmonic oscillators), micro- Analytic tests of stability are applied for systems de-
wave electronics and plasras (fast wave, electron sign. The continuous system for the general case is
stream interactions, plasma mAgnetrons), radiation and discussed in detail and the corresponding critical con-
propagation (frequency-Independent antennas, surface straints for stability for the discrete case are derived.
wave studies), solid-state electronics (photovoltaic 'Me critical constraint for aperiodicity for both continu-
effects, tunneling phenomena), system theory (optimal ous and discrete cases are also obtained. The examples
control, studies of Boolean function.'), and bioelectronics show the methods mn be extended to higher order sys-

(electrophystologlial properties of cortex). tems.

356 359

California U. Electronics Research Lab., Berkeley. California U. [Electronics Research Lab.] Berkeley.

NOTES ON SYSTEM THEORY, VOLUME II, Feb. 15, A LITERATURE SURVEY OF BIOCONTHOL SYSTEMS,
1962, 123p. incl. diagr.. (Series no. 60; Issue no. 436) by E. I. Jury and T. Pavlldis. [1962] 18p. incl. diagrs.
(AFOSR-3184) (Sponsored jointly by Air Force, Air refs. (AFOSR-J1602) (AF AFOSR-62-7-0; AF AFOSR-
Force Office o Scientific Research under AF APOSR- 63-117) AD 427624 Unclasifled
62-70 and AF AFOSR-62-540; National Science Founda-
tion and Office of Naval Research) Unclassified Ao published in . R. E. Trans. on Automatic Control.

v. AC-6:. 210-217, July 1963.

The purpose of these notes is twofold: first to provide
an auxiliary publication medium for short contributions Review of the various aspects of biological conLol
for research in systems and related areas; second, to systems and their relation to feedback theory Is pre-
contribute to the development of system theory as a sented. To systematize the study of biocontrol svstems,
basic scientific discipline. Some of the topics discussed the material Is classified into the following topics:
are: analysis of p-tary tIase Ae, te -a*. fi-n-Ai- (1) general human operator dynamica; (2) neuromuscular
distinguishing sequences, binomial coefficients, stabUilty systems; (3) eye dynamics; (4) respiratory and circula-

determinants In linear discrete systems, boundedness tory systems, (5) biological process control; and (6) cen-
of motions, Ailerman's conjecture for third-order sys- tral nervous systems and brain. Each of the above
tem, autocorrelation and crosscorrelation functions of topics is Fammarily discussed and separately documented

complete recurrent sequences, and a note on lumped with the pertinent hterature and research activities.
time invariant systems. In the conclumon, the connection between the recent

theoretical work In feedback control and the problems
of biocontrol systems is discussed. It is hoped that

357 with this survey a new burst of research activities on
the part of control scientists in the challenging field of

California U, Electronics Research Lab., Berkeley. biocontrol systems will be materialized. (Contractor's
abstract)

PROOF OF A GENERAL RELATK)NSHIP USED IN
TTHE STABRLITY TEST OF LINEAR DISCRETE SYS-
TELMS: AN ADDENUM TOI A SIMPLIFED CRITEWION 360
FOR LINEAR DISCRETE SYSTEMS AND ON THE ROOTS
OF A REAL POLYNOMIAL INSIDE THE UNIT CIRCLE California U, [Electronics Research Lab. ] Berkeley.
AND A STABILITY CRITERION FOR UNEAR DISCRETE
SYSTEMS, by E. I. Jury. [19611 [1]p. (Series no. 60; THE OPERATIONAL SOLUTION OF DIFFERENCE-
issue nos. 373 and 425) (AFOSR-4796) (AF AFOSR- DIFFERENTIAL EQUATIONS USING THE MODIFIED
62-70) AD 285176: AD 408584 Unclassified z TRANSFORM, by M. A. Pat. [1962] 

12]p. tncl.
diagr. (AF AFOSR-62-70) Unclassified

For abstract see item no. 1302. Vol. VSPublished in I. R. E. Trans. on Automatic Control.
v7 AU-X7: T4-125, Oct. 1962.

In this communication the usefulness of modified z
transform has been demonstrated in solvIng linear
constant coefficient difference-differential equations.
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It is particularly uset & In calculating transient re- 363
sponses of continuous systems having time delays. this
method avo.ds having tb evaluate roots of transcendental C.idornta U., [Electronics Research Lab. J Berkeley.
equations. This methfrd can be easily extended to sys-
tems having more than one but otherwise commensurable COMMUNICATION SYSTEMS OF CHANNELS WITH
time delays. BOUNDED NONDECREASING COSTS PER U.T OF

INFORMATION FLOW, by 1. T. Frisch. [19621 [5Jp.
incL diagra. refs. (AFOSR-JI397) (Sponsored jointly

361 by Air Force Office of Scientific Research, Army Re-
search Office (Durham) and Office of Naval Research

California U., Electronics Research Lab. I Berkeley. under AF AFOSR-62-340? AD 428357 Unclassified

MINIMUM PERIOD OF OSCILLATION OF TUNNEL- Also published in I. E. E. E. Trans. cn Commun.
DIODE OSCILLATORS, by R. S. Pepper. 19621 [7p. Systems. v. CS7-1:. 36-40, Mar. 1963.
incl., diagra. tables, refs. (AFOSR-3370) (Sponsored
jointly by Air Force Office o Scientific Research, Given a c-ommunlcation system of stations and capacitated
Army Research Office (Durham), and Office of Naval channels mn which there it associated with each channel
Research under AF A.OSR-62-340; Unlassified a boundet nondecreasing cost per unit of information

flow, flob patterne are found that maximize the Informa-
Presented at Western Electronic Show and Convention, tion rate etwveen a given pair of terminal statInns at
Los Angeles, Calif.. Aug. 21-24, 1962. minimum 3ver-all cost. (Contractor's abstract)

Ao publtsh.d In I. E. E. 1R. Trans. on Circuit Theory,
. CT-? 6--6, Mar. 1963. (T1tle varies) 364

Cofisideradon is given the general problem of determining California U. [Electronics Research Lab. ] Berkeley.
the condi Ions to achieve the Litnimurn period of oscilla-
tion, regardless of w&7e-shkpc, for simple electronic FUEL OPITMAL CONTROL FOR PULSE-AMPUITUDE-
oscillators. In particular, emphasis is placed on the MODULAT.D TIME-INVARIANT FAMPLED-DATA
general nilnimum period prob:-em for the tunnel-diode SYSTEM, lty C. T. Lee and C. A. Desoc:. [1962] [191p.
oscillator having a series Inductive- rests -vt. load. The incl. diagr. (AFOSR-64-0314) (Sponsored jointly by
minimum period of oscillation s established by varying Air Force Office of Scientific Research, Army Research
the load's parameters. Varlou.i nonlinear analysts tech- Office (Durham), and Office of Naval Research under
niques show that the minimum ptrlod of oscillation Is AF AFOSR-62-340) Unclassified
never obtained for a harmonic mide 11 oscillation. It
is shown that the minimum perlur. of oscillation Is ob- Also publist ed in Jour. Electronics and Control,
aiced by -. ng a14 resistance approximately .qua, to v. 15: 3634WT-Oct. 1963.
zero and no externally added indu:tfnce. The recults
are conrlrmed ty experiment. T:e conditions are also Given a lineir time-invariant sampled-data system de-
given for determining whether the tunnel diode will scribed by I AX - BUi , where X is the
operate as a soft oscillator, hard oscillator, or be truly K * 1 + I * XK
bistable. state-vector at the Nth sampling instant, UR I the

control vectr, and A, B are n x n and n x r constant

362 matrices, a d a number N of sampling periods, the
problem is lo find a sequence of control vectors that

California U Electronics Research Lab., Berkeley. brings the sate to the origin in N sampling periods or
less with th, least consumption of fueL The fuel

STABIUTY OF A CLASS OF DISCRETE CONTIOL consumptior is defined by

SYSTEMS CONTAINING A NONLINEAR GAIN ELE- N r u
MENT. by S. Kodama. [1962] [81p. Incl. diagrs. tables, I F 1 . For unbounded controls, this
reds. (AFOSR-J1008) (Sponsored jointly by Air Force

Office of Scientific Research, Army Research Office problem is iolved. and the optimal feedback is de-
(Durham) and Office of Naval Research under AF AFOSR- scribed. F3r bounded controls, we establish general
62-340) Unclassified properties f the optimal control but find the feedback

only for a single input second-order system. (Con-
Presented at Joint Automatic Control Conf., New York, tractor's abstract)

June 1962.

Also published in 1. R. E. Trans. on Automatic Control,
v. A-Ct I02OI0 Oct. 1962. 365

For abstract see Item no. 290, VoL V. California U. [Electronics Research Lab. ] Berkeley.

OPTIMUM ROUTES IN COMMUNICATION SYSTEMS
WITH CHANNEL CAPACITIES AND CHANNEL RELIA-
BILITIEV. by I. T. Frisch. [1962] [5]p. Incl. diagra.
(A POSR- 64-0322) (Sponsored jointly by Air Force
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Office of Scientific Research, Army Research Office by S. C. Gupta and L. Hasdorff. 11962] [t]p. (Spor,-
(Durham), and Office 61 Naval Research under AF sored jointly by Air Force Office of Scientific Research,
APOSR-62-340) Unclassified Army Research Office (Durham), and Office of Naval

Research under [AF AFOSR-62-340]) Unclassified
Also published in I. E. E. E. Trans. on Commun. Sys-
tems, v. CS-1:, 241-245, June 1963. Published In Jour. Electronics and Control, v. 14:•33 M-F-W. 1963.
Given a communication system in which each channel
has associated with It a channel capacity: (I) If there For a linear system with real poles, 2 problems have
is assocLated with each channel a probability of correct been studied. (1) achieving a desired state from ground
transmission for each character sent, find the route state in minimum time, and (2) achieving maximum
between a given pair of stations which maximizes the distance from the origin (ground state) when the excita-
Information rate with the probability of correct character tion is magnitude limited. Since the state of a system
transmission over that route not less than. some pre- can be changed in zero time using the impulse-function
scribed minimum; (2) If there is also aoated with and its derivatives, the impulse fiaiction Is approximated
each channel a probability of the channel being operative, by normal function and the above problems a-e attacked
find a route between a given pair of stations of maximum using this normal function and itti derivatives. This
information capacity with the probability of the route method shows to what degree the impulse function re-
being operative not less than some minimum level; sponse can be approximated using this type o: excitation
(3) U there is also associated with each channel the and shows the practicality of this type of input.
probability of the channel being occupied, find a route (Contractor's abstract, modified)
between a given pair of stations such that the information
c•pacity is maximized with the probablity of each chan-
tel being unoccupied not less than some minimum level. 368
Algorithms are developed for finding routes between a
given pair of stations, with maximum capaity d %4!th California U. [Electronics Research Lab. I Berkeley.
reliability not less than some prescribed minimum
value. (Contractor's abstract, modified) THE DETERMINATION OF LYAPUNOV FUNCTIONS

WHICH VERIFY AIZERMAN'S CONJECTURE (Ab-
stract), by 1, J. Williams. [1962] [2]p. (Sponsored

366 jointly by Air Force Office of Scientific Research,
Army Research Office (Durham), and Office of Naval

California U. [Electronics Research Lab. ] Berkeley. Research under AF AFOSR-62-340; and Air Research
and Development Commtnd) Unclassified

LINEAR TIME VARYING G-C NETWORXS: STABLE
AND UNSTABLE, by C. A- Deaoer and A. Paige. A direct procedure for the determination of Lyapunov
[1962] [li]p. incL dtagrs. tables. (AFOSR-64-0326) functions which verify Aizerman's conjecture concern-
(Spoubored jointly by Air Force Office of Scientific Re- tig the stabilttf of nonlinear systems is presented. This
search, Army Research Omnce Wurnam), and Office pro "_ V - d ,- , -- •;- - .un .1 -c
of Naval Research under AF AFOSR-62-340; and Lur'e type which will accomplish this result for a par-
National Science Foundation) AD 435906 ticular system if a function of this type exists. The

Unclassified problem of determining the Lyapunov function is reduced
to that of determining the function for a family of linear

Also p~bished in I E. E. E. Trans. on Circuit Theory, systems. It is shown that the derivative of this function
v. T-101 -19C, June 1963. must satisfy certain constraints in order to be a suitable

Lyapunov function for this family of linear systems.
The stability of linear time varying conductance- These constraints require the derivative of the Lyapunov
capacitance networks was studied. Several sets of function to be zero along specified vectors determined
sufficient conditions for their stability are given. In from the dynamics of the linearized system. The de-
particular, instability can occur only if both the G ma- rivative of the Lyapunov function Is constructed incor-
trix and the C matrix are time varying. In the limit of porating these constraints which considerably reduces
very large pump frequencies, the stability of periodic the number of parameters to be determined. The ele-
ptecewise constant networks Is determined by a simple ments of the Lyapunov function itself are found by solving
relation. The design of unstable G-C networks is ex- a set of linear algebraic equations. This procedure Is
plained and illustrated by two ezamples. In the second a direct process by which the Lyapunov function can be
example, the q vector (whose components are sums of found Itf it exists without resorting to trial and error
charges on condensers in certain cut sets) has compo- methods and consequently is well suited for application
nents that behave like sine waves modulated by Increasing to third and higher order systems. Several third and
exponentials. (Contractor's abstract) fourth order examples are presented to demonstrate this

procedure. (Contractor's abstract)

367
369

California U. [Electronics Rc.earch Lab. I Berkeley.
California U, [Electronics Research Lab. ] Berkeley.

CHANGING THE STATE OF A LINEAR SYSTEM BY
USE OF NORMAL FUNCT1ON AND ITS DERIVATIVES, LIMITATIONS ON THE TRANSIENT RESPONSE OF

POSITIVE REAL FUNCTIONS, by R. A. Rohrer.
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1 .-162] [2p. incl. diagr. (Sponsored jointly by Air nets based closely on the theory of single-element-
Force Office of Scientific Research, Army Research kind but not necessarily linear networks. The potential
Office (Durham), and Office of Naval Research under ability of networks to minimize some form of losses
A F AFOSR-62-340) Unclassified is applied to define an optimal operation of communt ca-

tion nets. The new element introduced in this apprtach
Published In I. E. E. . Trans. on Circuit Theory, is that It is capable of distributmng the flow throughout
v. CT-10: 110-111, Mar. 1963. the network by taking Into account both the network

topology and the capacities of individual edges. The
Restrictions on the impulse and step responses associ- method may be applied to rathr.r general situations, such
ated with positive real network functions have been as simultaneous multi-node-p~tir communication with
previously discussed. It is possible to obtain a further some relative priority weights attached to different
set of simple limitations which apply to the even-order pairs. On the computational side it shows a systematic
transient responses of networks characterized by p. r. way leading to the solution which may be programmed
functions, The transient responses of a system can be on d digital computer. (Contractor's abstract)
simply designated by h (t)

k k
1 2 r J 6S H(s)ds, where h (t) is the Impulse response, 372

c 0
Sthe step response. The cosine inequalities intro- California U. F.lectronics Research Lab. J Berkeley.

duced by Zeemanian to bound the frequency attenuation
for filters with monotonic step response, may be applied RELAXA7TON OSCILLATION NEAR THE THRESHOLD
he.-e to obtain restrictions on the even-order transient OF INSTABILITY IN YTTIUM RItION GARNET, by S.
resoonse associated with p. r. system functions. Wang and G. E. Bodway. [1962] 13)p. incl. diagrs.

(Bounr.d with its AFOSR-5509) (Sponsored jointly by
Air Force Office of Scientific Research, Arm7 Research

370 Office (Durham), and Office of Naval Research under
AF AFOSR-62-340) Unclassified

California U. [Electronics Research Lab. ] Berkeley.
Published in Jour. Appi. Phys., v. 33: 3526-3528,

MACHINE INDEPENDENCE IN COMPILING, by H. D. Dec. 1962.
Huskey. 11962) [101p. (Sponsored jointly by Air Force
Office of Scientific Research, [Army Riesearch Office Coherent low-frequency relaxation oscillation in the
(Durham)] and Office of Naval Research under [AF amplitude o.' the z component ot magnetization and the
AFOSR-62-340]; and Bell Telephone Labs.) imaginary part of susceptibility has been observed in

Unclassified YIG at a microwave power level slightly above the
threshold of instability. The relaxation time associated

Published in Symbolic Languages in Data Processing, with the dniform mode has also been measured. The
Proc. of Symposium, Rome (Italy), Mar. 26-31, 1962. condition for coherent relaxation oscillation depends
New York, Gordon and Breach, 1962, p. 219-228. critically on the magnitude of the dc magnetic field.

The low-frequency oscillation is interpreted to be the
Tro schemes have been described. The ltirst is a 3- or beat of 2 high-frequency components due to a split in
4-stage (conceptually) processor in which only the last the frequency of the k spin wave wi * 'k" It is also
stage is essentially computer dependent. In converting believed that the period of oscillation is controlled by
to a new computer, parts of the last stage (assembly the relaxation time associated with the uniform mode.
program) must be hand modified. In the second &cheme (Contractor's abstract)
a subset of ALGOL with extensions is used to describe
the translators and other processors. The translator
for this simpler system must be hand modified for a 373
new computer system. The system is stfficiently simple
so that this modification consists of changing tables and California U. [Electronics Research Lab. I Berkeley.
input-output routines.

EXCHANGE NARHOWED ESR ABSORPTION LINES
AT LOW AND INTERMEDIATE FREQUENCIES, by J.

371 R. Singer. [1962] [5p. incl. diagrs. tables. (AFOSR-
64-2328) (Sponsored jointly by Air Force Office of

California U. [Electronics Research Lab. ] Berkeley. Scientific Research under AF AFOSR-63-117 and Army
Research Office (Durham)) Unclassified

AN OPTIMAL OPERATION OF COMMUNICATION NETS.
by I. Cederbaurn. [1962] 1121p. ncl. diagrs. refs. Also published in Paramagnetic Resonance; Proc. of
(Sponsored joittly by Air Force Office of Scientific Re- the First Internat'l. Conf.. Jerusalem (Israel) (July 16-
search, Army Research Office (Durham), and Office 20, 1962), New York, Academic Press, v. 2: 577-
of Naval Research under AF AFOSR-62-340) 581. 1963.

Unclassified
The electron spin resonance absorption spectra of DPPH

Published in Jour. Franklin Inst., v. 274: 130-141, recrystallized from benzene, acetone, methyl ethyl
Aug,. 1962. ketone, and selected other ketones were studied at vari-

ous frequencies from 30 mc to 9 kmc with c.rresponding
An approach is presented to analysis of communication magnetic fields from 10 to 3200 gauss., Shifts in g-values
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va power input and vs various solvents are tabulated. 375
The DPPH recrystallized from ketone solutions was
found to have a much narrower line than normal DPPH California U. Inst. of Engineering Research, Berkeley.
similar to observations from DPPH rfcryst~llizea from
chloroform solutions. One explanatlos, for this stringy INTERFEROMETRIC OBSERVATION OF FLAME
narrowed line is that DPPH recrystallized from benzene ACCELERATION IN AN EXPLOSIVE GAS, by A. J.
incorporates additional benzene rings into 0ie lattice Laderman P. A. Urtiew, and A. K. Oppenhelm. Feb.
resulting in a decrease in the overlap of the Blectron 1962 [501p. incl. illus. diagrs. tables, refs. (Technical
wavefunction and a decreased exchange Interaction. The note no. DR 12) (AFOSR-2191) (AF 49(638)166)
OPPH recrystallzed from the ketones tsa greater ovcr- AD 273684 Unclassified
lap of the wavefunction and a stronger exchange interac-
tion. In addition, however, the lIne 5hapes of some of Flash photographs of the transition from deflagration
the crystals indicate a mixture of absorption spectra. to detonation were obtained by means of the Mach-
This is borne out by a shift In the g values of these Zehnder interferometer. Experiments were performed
crystals, and an Interesting variation of line width with using stoichiometric hydrogen-oxygen mixtures In a
r-f tout power. At different field strengths and ESR 1.0 by 1. 5 in. detonation tube with 3 methods of ignition:
frequencies, the ratios of the line widths between the spark discharge, pilot flame, and glow coil. In all
ketone and benzene recrystallized DPPH change. In cases the ignitor was located at the closed end of the
addition, the non-symmetrical line shapes indicate the tube. For each set of operating conditions, a series of
possibility that the recrystallization occurs In several flash interferograms were taken, I on each experiment,
forms from the standpoint of the spin resonance absorp- which were pieced together on a single time-space
tion spectra. (Cuntractor'a abstract) plane to yield a cinematographic representation of the

process. The individual interferograms revealed con-
siderable Information on the shape of the flame front

374 and on the structure of the reactinn zone, while the
sequence of photographs yielded an insight into the break-

California U. Inst. of Enginecring Research, Berkeley. down of the combustion front from a laminar to a turbu-
lent flame. (Contractor's abstract)

EXPEIJMENTAL STUDY OF INITIAL FLAME
ACCELERATION IN A SPARK IGNITED EXPLOSIVE
GAS, byA, J. Laderman, P. A. Urtiew, and A. K. 376
Oppenheim. Feb. 1962 1371p. incl. Illus. diagrs. refs.
(Technical note no. DR 11) (AFOSR-2190) (AF 49(638)- California U. [Inst. of Engineering Research] Berkeley.
165) AD 27298Q Unclassified

THE ONSET OF RETONATION, by A. K. Oppenheim,
The influence of tme geonetry of Ignition on the initial A. J. Laderman, and P. A. Urtiew. f1962] 151p. incl.
flame acceleration in * ark ignited, stoichlometric Illus. diagrs. table. (AFOSR-J1081) (Sponsored jointly
hydrogen-oxygen mtxh'.. ts was investigated. Observa- by Air Force Office of Scientific Research under
tions were made .masg schlieren photography with AF 49(638)166 and National Aeronautics and Space Ad-
simultaneous pressu~re measurement In the vicinity of ministration) AD 420933 Unclassified
the ignitor. Distance between ti-e point of ignition and
the closed end (backwall) of the tube was varied over the Also published in Combustion and Flame, v. 6: 193-197,
range of limiting cases where (1) the flame was In con- Sept. 1962.
tinuots contact with the backwall to where (2) the flame
contacted the sidewalls of the tube before reaching the The purpose of this paper is to report on optical observa-
backwalL It was found that flame acceleration increased tions made recently that seem to unravel some of the
with increasing backwall distance until condition 2 was mysteries still surrourding the formation of detonation
satisfied, after which further incre.ae in backwall dis- in a gaseous medium. The onset of the retonatton wave
tance had no effect. The slower flames associated with in a stotchiometric hydrogen-oxygen mixture contained
the smaller backwall distances were attributed to heat in a I x 1. 5 In. tube has been observed by means oV
losses to the hackwall. Experimental results were schlieren streaks and Instantaneous photographs. Some
interpreted by analysis in which the 3 dimensional flame interesting details of transverse oscillation character-
was considered to act as an equivalent plane flame. istics of spin which accompany this even have been re-
Flame acceleration and pressure history computed in vealed. Experimental record have been interpreted by
this manner for cases I and 2 were in fair agreement means of a wave dynamic analysis to determine the
with experimental ohservations. The total heat loss tu state of the medium where the oscillations are set in.
the backwall for case I was estimated to be approximately Their frequency has been found to be in agreement with
15% of the total heat release by chemical reaction, or the eigenvalue solution of the linear wave eluation. It
0.7 cal. (Contractor's abst-act) appears that the process has been initiated by a point

explosion that is preceded by a deflagrative implosion.
In this respect the phenomenon bears an interesting
similarity to high frequency combustion Instabtlitie. in
rocket thrust chambers, promisitg thus to serve as a
useful tool for the study of their phystcochemical aspec,.
(Contractor's abstract)
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377 became independent of the distance of the point of
ignltion from the backwall. Experimentil results were

California U. [Inst, of Engineering Research] Berkeley. tnterp. eted quite satisfactorily by means of a one-
dimensional gas wave dynamic analysis, demonstrating

DETERMINATION OF THE DEtONATION WAVE a significantly larger dependence of the flame accelera-
STRUCTURE, by A. K. Oppenieim and J. Rosciszewski. tion process upon the normal burning velocity than on
11962] [18p. incl. diagrs. tables, refs. (AFOSR-J1086) the net amount of heat released per unit mass. (Con-
'Sponsored jointly by Air Foi ce Office of Scientific Re- tractor's abstract)
search under AF 49(638)166 and Natioaal Aeronautics
.,nd Space Adminitstration) AD 420688 Unclassified

379
Also published In Ninth Sy.nposium (Internat'l.) on
Combustion, Cornell U., Ithaca, N. Y. ýAug. 27- California U. Inst. of Engineering Research, Berkeley.
Sept. 1, 1962), New York, Academic Press, 1963,
p. 424-441. ON THE GENERATION OF A SHOCK WAVE BY

FLAME IN AN EXJCPLOSIVE GAS, by A. J. Laderman,
In order to investigate the ,nfluence of transport proper- P. A. Urtiew, and A. K. Oppenheim. [1962j 1101p.
ties on the coupling between the shock and deflagration incl. illus. diagrs. table, refs. (AFOSR-JI088)
that way occur in a Fteady, plane detonation wave, the (AF 49(M38)166) AD 420649 Unclassified
structure of the laminar detonation wave in ozone has
been determined for 3 fundamental models: the coupled- Also published in Ninth Symposium (Internat't.) on
wave, the von Neumann-DOring- Zeldovich model, and Combustion, Cornell U.. Ithaca, N. Y. (Aug. ?7-
tMe decoupled deflagration wave. The results have been Sept. 1,. 1962), New York, Academic Press, 1963,
compared from th point of view of the approximation p. 265-274.
proposed by Spalding. The validity of the continuum
treatment has been checked by evaluating the vaxiation This paper provides experimental as well as theoretical
throughout the wave of the average number of inter- proof that a LAminar flame can generate a shock front
molecular collisions per molecule of product. It appears quite early in the course of its Initial acceleration. The
from this.that, although the theory may not be real's- flame at this stage of the process is wrinkled laminar.
ttcally close to the hot boundary, it is certainly quite and it propagates at a velcity which is only a few times
reasonable ir. the regime of coupliag between the shock larger than the normal burning speed. However, no
and deflagration- the primary object of the investiga- mechanism other than the break-up of the flame front
tlion. In conclusion it is contended that only a thorough into a cellular structure is necessary for this purpose,
understanding of the so-called laminar wave structure nor as it observed. (Contractor's abstract)
can provide proper basis for the assessment of the
effects of turbulence and other time dependent and multi-
dimensional phenomena that may accompany the detona- 380
tlion process,

California U. [Inst, of Engineering Research] Be.-keley.

378 SHOCK INTERACTION WITH AN ELECTHOMAGNETIC
FIELD, by J. Rosciszewski and A. K. Oppenlieim.

California U. [Inst. of Engineering Researchj Berkeley. '19621 [101p. incl. Illus. diagrs. refs. (AFOSR-J1093)
(AF 49(638)166) AD 421118 Unclassified

EFFECT OF IGNITION GEOMETRY ON INITIAL
FLAME ACCELERATION IN A SPARK IGNITED EX- AMso published in Phys. Fluids, v. 6: 689-698, May
PLOSIVE GAS, by A. J. Laderman, P. A. Urtlew, and 13.
A. K. Oppenhelm. [1962] [lllp. incl. t~les. diagrs.
refs. (AFOSR-JI087) (Sponsored Jointly by Air Force The interaction between a traveling shock wave and a
Office of Scientific Research under AF 4N(638)166 and stationary magnetic field is analyzed for the simplest
National Aeronautics and Space Administration) case of 1-dimensional flow across a rectangular systf a
AD 420643 Unclassified of a magnetic and an electric field, while the flowing

substance is a plasma of finite conductivity but associ-
Alsp2ublished in Combustion and flame. v. 6: 325-335, ated with a sufficiently small magnetic Reynolds number
Dec. 1962. to render the induced magnetic effects negligible. The

acceleration of the shock wave produced by a constant
The Influence of the geometry of ignition on the initial electric fi-ld applied across the duct walls in the pres-
flame acceleration in spark ignited, stoichlometric ence of a perpendicular magr -tic field as well as Its
hydrogen-oxygen mixtures at n. t. p. was investigated attenuation due to a distributed system of outside re-
experimentally. Observations were made using sistances connecting a series cf electrodes on the side-
schlieren photography with simultaneous pressure meas- walls of the duct, have been ca!ct~ated by quadratures.
ur.ments in the vicinity of the igniter. It was found that The flow field behind the wave has been determined by
flame acceleration increased when : ie distance beteeen means of a perturbation technique whost- validity is re-
the Ignition source and the backwall became large. stricted to cases of small Lorentz forces and moderate
provided that the flame was In continuous contact with Joule heating effects. To gain more familiarity with
the bac•kall. When the ignition source was extended the interaction process a hydraulic analog is proposed,
farther into the tube so that the flame contacted the based on the use of a piston driven, free surface, mea.
sidewalls before reaching the back end, its acceleration cury channel. In this ronnection, a general solution is
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consequently obtained for the Interaction of a hydraulic backed instrument. Measurements at several positions
Jump traveling In a conducting liquid with a vertical mag- along the detonation tube indicate that the time variations
"ntic field in the presence of ai horizontal electric field, of the local heat transfer rates to the wall are nearly
(Contractor's abstract) identical throughout the development of deto-ation.

In addition, since the gauge responds to both &,hocks and
flames, it represents a promising method for studying

381 the development of the pressure wave preceding the

California U. fInst. of Engineering Research] Berkeley.flm unthtrsionodenao.

MEASUREMENT OF PRESSURE FIELD GENERATED) 383
AT THE INITIATION OF EXPLjOSION, by A. J.
LAderman, P. A. Urtiew. '-nd A. K. Oppi'nhelm. 11962) California U. flnbl, of Engineering Research) Berkeley.
14]p. incl. Illus. diagra. (AFOSR-Jl149j (Sponsored
jointly by Air Forzn Office nf Scientifc Research under SOUD PHOPELLANT DRIVEN SHOCK TUIBE, by J.
AF 49(=3)160 ano Nations1 %eronautics and Space Ad- Rosciszewski. f 196121 2p. Incl. diagr. (AF 49(638)-
ministration) AD 423126 UnclIassifIed 166) Unclassified

Also pulishedin Symposium -3n Measurement in Un- Published in ABS Jour., v, 32: 1426-1427, Sept. 1962.
steady Fow, Worcester, Mass. (May 21-23, 1962),
New York, American Society of Mechanical Engineers, A simple analysis of solid propellant driven shock tube
1962, p. 323. is presented, and comparison with piston and combustion

driven shock tubes is given. The analysis of the in-

Arecord obtained by the use of a piezo- electric pres- fluence of specifIce heat ratio on velocity of sound behind
sure gauge, -,.obbtantlated with: a schlieren photograph, the reflected shock wave is included. (Contractor's
permits a complete determination of the pressure field abstract)
an expl-mion. 'Th* experiments were performed ina
detonation tube of I" x V-* rectangular cross-section 384containing a stolchtometric mixture of hydrogen andoxygen. By corltn igepesr eodwitli California U. Inst. of Engineering Fessearch, Berkeley.a elm-Wtaneously obtained scl~leren streak photograph,the chrce ite:- etpesr -oteobserved 513)011 WAVE STRUCTURE IN PARTIALLY IONIZEDaha o naceertn faeis esalse sone GASES, by M. S. Grewal. Doctoral thesis, May 1962

coresonin t a imlewae.Theprpetyofthis [67 1p. inc. tllus. diagro. refs. (Rept. no. liE-1SO-
waei hnused to trnfrnthe mauetievaria- 198; series no. 13Z Issue no. 5) (AKISR-24-49)

toofpressure at a fixed section in the tube to the (AF 49(638)502) AlD 277603 Unclassfilod
dlitrbi~onofpressvre in space at any time. Cn itts

ass hvartatton of the pressure profile with timt P .ýo "ablIed !n Jour. Fluid. Mech. , v. 16: 273-
adtecollapse of the pressure fan into a shack wave Vi4,Aiý7T63

to tace indetal. Conracor'sabsra-t) he strLcture of a shock wave In a partially ionized
ps, which is In thermal nion- equilibri=u ahead of the

382 shock wave, is investigated, A method is developed to
,'olve this problem by separating it into 2 parts. Forst

Caiori iU Tst, of EgneigRsac Berkeley. the structure of the slntck wave associated with the mtx-
tnre of iops and atoms, which are assuried to behave

THN IL TERG;ERYZNDEONTINRE- ulike through the shock transition, Is taken to be of the
SEARCH, by A. J. Laderman, G. J. Hecht, and A. K. Moti-Smith form. Then the behavior of electrons as they
Oppenbelm. [19611 fSlp- Inl.fi".di. (Spontsorcd pass through this ion-atom shock is analy~ted. Using this
jointly by Air Force Office of Scientific Research under method, calculations are made for the shock wave struc-
AF 49(638)166 asid National Aeramzutic~,p 3nd Space Ad- ture in partially ionized argon for Mach numbers equal
ministration) Unclass-ified to 8, 10 and 12, and for the values of the electron-Ion

'temperature ratio ahead of the shock wave equal to 3, 5
Published in Temperature;: Its Measuren2*e' I tp C,'Tsttol and 8. An essential feature of the shock profileip is found
in Science and Industry, a Syrnp-sium, 'ZL±ius, Oatoo to be the existence of a broad zone of elevated e~ectroit
jMar. 77-31. l9l:1), ed. 1w A. L. Dahl- Nr r Y-jk, temnerature ahead of the electron compression region,
Reinhold Publizhing Corp., v. 3 (pt. 2):ý ý43-E94i. 1962- caused by high thermal conductivity In the electron gas.

The present work concerns the devc'cpmt-' of' thin film 385
resistance thermoweters for the mith lteL-ent cf d..tora-
tion velocities, shock and flame ~ec iti'n the pr ~- California U. Inst. of Engineering Research. Berkeley.
detonation regime, and the local heat transfer rat, to
the walls of the detonation tube. Construction ceataiis of TRANSITION FLOW (A SURVEY O)F EXPERIMENTAL
a thin film *'esstanee thermometer which utilizes a R.ESULTS AND METHODS FOR THE TRANSITION
ceramic backing rather than glass or quartz are de- REGIONS OF RAREFIED GAS DYNAMICS), by F. S.
scribed. Performance of the thermometer is shown to
compare favorably with that of the glass- or quartz-
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She~rman Aug. 15, 1962:~63;p. Incl. dtagrs. refs. C. M4. Popplewell. Amnsterdami. North-Hollazi'
(Rept. no. HE-150-201; series no. 132, issue no. 7) Publishing Co., 1963, p. 498-502.
(APOSR-3984) (AF 49(638)502) AD 284480

Unx-hass' ed T~his paper describes ita slpllfled version of the trans-
lator portion of a 3-stage compiler, which handies

A survey of exqpertmentAl data in the transition regime virtually all ALAG)L 60 statement3 of a static nature,
of rArefted gas dynamics utilized to indicate the status not involving lists of recuirsiveness. The output is a
of present e~erimentai and theoretical capabilities and machine-Independent Intermediate lan~ug, destgL'ed
some area~s of interest for future research. Successful for efficient assembly Into the partic-ilar langwWg of
correlation technique for subsonic transition flow data any Individual computer, The translator is aware, at
is given. The limitations of low-density wind tunnels are any given moment, of no more than 4 entities from the
discussed and a suggestiun for free-jet testing as a source language. There Is neither back-up nor look
metans of achle-.ing higher Mach numbers and lower ahead. Tr-.nslation occure through the use of a push-
Reynolds numtbers wit th ut excessive boundary- layer diffi- down list of onerators and aasocia "d addresses, the
cultites Is put forth, Several cheracteristics of ai~sym- process bei:g governed by a comparison of the streft!!ths
mietric Jets issuing from sonic )rifices aie reviewed of th'e ope;-ators. This comparison Is mina~ly eff'-ted

inthis context. Finally. a few sele-cted Irstrumentation by the numerical relationship of the internal represents-
problemis are reviewed and a plea Is made for certain tions of the operators, and usually occ--rs without having
technological advances which wculd greatly7 ease the to de.ermine the identity of either operator. The opera-
burden of the rarefied gas e.Verimentalist. (Contrac- tion part of a command Is normally generated by auto-
tor's abstract) matic manipulation off the responsible operator, again

making it unnecessary to id- itify the operator. The
complete ordering, representation, and placement lists

j3 . on which automation of the process depends are given
anot the algebraic system is developed in detail. (Con-

California Cý. linsi. of Engineering ltesarchj Berkeley. tractor's absti-act)

SPECTRO3SCOPIC STUDY OF RECOMBINATION IN A
He PLASMA (Abstract). by F, Robben. (19621 p.388

'A Y 49(38,.62)Uncassiied California U, [Inst. of Enioneering Research] Berkeley.
Prerented at metting of the Amer. Phys. Soc.,
Atlantic City, N. J., Nov. 28-Dec. 1, 1962. SUYPERSONIC FLOW PAST WEDGES OF VARIABLE

ANGLE, by U4. Holt and B. YIM. 119621 [131p. Inc.
l'unlished in Bull. Amer, Phys. Soc., Series 11, v. 8: dlagirs. tables. (AFO0SR-3139) (In cooperation with
163._Feb_. 28, 1963. BrownU., Providence, &. 1.) (AF 49(638)232 an

AF AFOSR-62-277) AD 413747 Unclassified
Recent work on ion-electron recombination has shown
that a collisional- radiative 'nechanism leads to values Alopbihdin Proc. Fourth U. S. Nat'l. Cong.
of the r-ecombination rate in good agreement with experi- ApI ehCalllornta U., Berkeley (June 18-21,
ment. Absolute- Intensity measurements have been made 1962), New York, Amer. Soc. Mech, Engineers, v. 2-
of all the lines of He emitted from a recombining plasma 1301-1313, 1962.
in the visible and near ultraviolet, from which the number
den~sities of the v-.rious exclied states of Hie have been Th-e problem of supersonic flow past a double wedge
calculAted. These measurements are In excellent agree- wing of constant chord awnd thickness varying along the
ment with the ceilllsional- radiatIve mechanism, and lead span is considered. The major part of the paper Is con-
to values for the collisional d&-excitation rate of an ex- cerned with the flow field near the for ward faces. This
cited He atom, which is in. good agreement with semi- Is a small rotational perturbation of uniform flow and
classical calculations of the cross sections. The plasma the additional pressure satisfies the wave equation. The
is venerated vy passing Hie through a t1 z%- current elec- solution determining this flow field is derived in 2 cases
tInc are, and then expanding It ir - :jw-detsity wind corresponding to a variation of maximum thickness which
tunnel. The fractional ionizatiton of the plasma is about is (a) linear, (b) sinusoidal in the spanwise coordinate.
2 --, and the electron densities are in the range of The flow problem near the forward faces can be reduced

10 13 per cm3 to that of finding the function defining the departure of the
shock surface from its plane, 2-dimensional form (car-
responding to a wedge of unifeim thickness). In case

367 (a) It Is shown that the shock surface Ia wedge-like with
a thickness proportional to that of the solid wedge. In

CAlifornia U. [lnst. of Engineering Research] Berkeiey. each plane normal to the sporn the flow follows the 2-
dimensional pattern. Ink case (b) an integrodifferential

AN ALGORITHMN FOR THE TRANSLATION OF ALGOL difference equation Is derived for the shock distortion
STATEMENTS, by W., M. K~eese, Jr. and H. D. Huakey. function. The solution of this is shown to exist and to
'196211(51p. incl. tables. (AOR6-05 A FS- be unique and Is given in the form of a series expansion
62-156) AD 451225 Unclassified in chordwise distance from the shock. Formulae giving

the pressure and velocity components in terms of the
Also 2ublished in Information Processing. Proc. of the shock distortion function are derived. The pressure
Iniernat'l. Fed, for Information Processing Cong., and chordwise velocity con-ponent on the surface are
Munich (Germany) (Aug. 27-SepL. 1, 1962). ed. by
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computed for a range of wedge angles between 5 * and 20 391
and Mach numbers between 3.0 and 4.2. The continua-
tion of the flow field through the centered eapansions at California U. Inst. of Engineering Research, Berkeley.
the shoulders and past the rear wedge faces Is discussed.
"This can be calculated by a linearized method of charac- DIFFUSiVE SEPARATION OF A GAS MIXV'iRE
teristics which Is much simpler In case (b) than tn case APPROACHING A SAMPLING PROBE, by B, S. Masson
(a). (Contractor's abstract) Oct- 31, 1962, 57p. tuct. dlagrs. refs. (Rept. no. HE-

150-206; series no. 20; issue no. 141) (AFOSR-4166)
(Spoasored jor.Ily by Air Force Office of Scientific Re-

389 search aund Office of Naval Research under Nonr-2245)
AD 288657 Vlnclassified

California U. Inst. of Engineering Re&,:r'ý, Berkeley.
The effect of inserting a probe into a flow field of a

THE DFIGN OF PLANE AND AXISYMMETHIC NOZZLES flow4ng gas mixture to obtain localized concentration
BY THE METHOD OFINTEGRAL RELATIONS, by M. measurements is considered. The diffusion mechanisms,
HolL Sept. 1962, 35p. IncL diagra. refs. (Series no. due to the baro-diffuslon and the thermal diffusion effects
127; issue no. 1) (AFOSIR-3140) (AF AFOSR-62-277) that cause the concentration variations In dhe original
AD 28546 Unclassified flow field, cause further changes In the mixture compost-

tion during the sampling process. The corrections In
Also Rublsbed in Symposium Transsonicum, Aachen the measured composition due to the presence of the
(Germany) (Sept 3-7, -962), ed. by K. Oswatitsch. probe are calculated for a specific experiment using
Berling, Springer-Verlag, 1964, p. 310-324, air as the gas mixture. The corrections are presented

as curves for Mach numbers of the approaching stream
The method of Integral relations due to Dorodnitsyn is between 0.1 and 0. 4, and Reynolds numbers of the probe
applied to the problem of design o, plane and axtsym- between 0.4 and 40. The corrections are bt.sed upon the
metric nozzles. The Inverse problem of calculating the numerical integration of the diffusion equation derived
flow field in a nozzle a' giren shape is also considered. in the Chapman- Enstog Kinetic Theory. The fluid 4y-
.Ila method is applied to plane nozzles ro that results namic effects due to the composition change are ignored

ma, be compared wvth earlier calculations by Cherry by using existing pure flow solutious in the flow model.
usi.ig the bodograph mothod. The extension of the anal- Baro-diffusion Is retained as the r'imary component-
ysis to cover axially symmetric flow is explaned. separating mechanism to the sampling region. The
(Contractor's abstract) variation in the composition of the mixture along the

stagnation streamline of the approaching flow is found.
The total change in composition found here Is taken as

390 the correction desired for the probe presence. (Con-
tractor's abstract)

California U. Inst. of Engineering Research, Berkeley.

CYUINDER DRAG IN THE TRANSTION FICM 392
CONTINUUM T7 FREE-MOLECULE FLOW, by G. J,
Maslach and S. A. Schaa [1962] [18]p. incl Illus. California U. Inst of Engineering Research, Berkeley.
dlagra. table, refs. (Rept. no. HB-150-194; series no.
20; issue no. 138) (AIOIR-3744) (Hponsored Jointly by AERD- FORCES ACTING ON A BLUNT BODY WITH
Air Force Office of Scientific Restarch and Office of SEPARATED FLOW, by 7. S. Yuen- Oct 30, 1962,
Naval Research under Nonr-22245) AD 274385 50p. Ind. tllus. diagrs. tahles, refs. (Rept- no. HE-

UnclasSified 150-203; series no. ,, issue no. 140) (APOSR-4167)
(Sponsored Jointly by Air Force Office of Scientific Re-

Also ublished in Phys. Fluids, v. 6: 315-321, W, r. search anC Office of Naval Research under Nonr-22245)
AD 288656 Unclassified

The drag coefficients for cylinders n- rmal to the flow Normal and axial force coefficients were calculated
have been determined experimentally at approidmately theoretically for a blunt body. Concurrently, aerody-
Mach -2, Mach - 4, and Mach -6 with Knuds numbers nsamc forces acting on a model of the same body type
exte'dfirg from continuum conditions to free molecule were measured In a stersonic rarefied gas flow at a
flow conditions. The results indicaie a mooth btansitton Reynolds number of 2260/tn. and nominal Mach number
from tnvijcid values at low Knudsen numbers to free of 4.0, so that the laminar separation was involved in
molecule flow preCictios for diffuse reflections at high the a7ea bounded by the cylinder and cone. Two pa-
Knudsen number. Small departure theories which are rameters were under consideration, the angle of attack
applicable to the near free molecule flow regime are com- varying from zero to 20', and the position of the skirt
pa.-ed to the experimental data. (Contractor's abstract) relative to the tip of the central cylindrical body changing

from a = 0. 092 to 1.429 In. The experimental results,
plotted In coefficient foi m, were compared to the theo-
retical predictions which consisted of Newtonian nyper-
sonic theory with viscms corrections. The axial force
coefficients Lised on the experimental data were within
3% of the predicted values at low angles of attack (less
than 6•' The experimental normal force coefficients

"-88 <
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were adequately predicted widh a similar trend by the 395
theoretical analysis with a maximum error of about 15";
over the entire range of both angle of attack and cenier California U. Inst. of Engineering Research, Berkeley.
body position. (Contractor's abstract)

AN EXPERIMENTAL INVESTIGA iONOF FREE
MOLECULE MOMENTUM TRANSFFR BETWEEN

393 GASES AM) METALLIC SURFACES by R. V. Stickney
Doctoral thesis, Jan. 25, 1962, 145p. tnei. tllus.

California U. Inst. of Engineerlng Research, Berkeley. diagra. tables, refs. (Rept. no. HE-ISO-152; series
no. 20; issue no. 134) (Sponsored jointly by Air Force

ON THE MOLECULAR INTERACTIONS BETWEEN GASES Office of Scientific Research and Office of Naval Re-
AND 8OLIDS, by F. C. Hurlbot. Nov. 15, 1962 131;p. search under Nonr-22245) AD 273495 Unclassified
incl. diagr. tables, refs. (Rept. no. HE-150-208;
series no. 20; issue, no. 142) (APOSR-4981) (Sponsored Published In part in Phys. Fluids, v. 5: 1617-1e24,
jointly by Air Force Office of Scientific Research and Dec. "§Z"-. (Title varies)
Office of Naval Research under Nonr-22245) AD 295409

Unclassified Measurements of the normal momentum transfer be-
tween gasez and metallic surfaces were obtained under

Also published in Symposium on Dynamics of Manned conditions of free molecule flow by means ol a torsion
Lit-iziiPhiiri Entry, Philadelphia, Pa. (Oct. 1962), balance and molecular beam apparatus. Helium, hydro-
ed. by S. M. Scala, A. C. Harrison, and M. Rogers. gen. noon, nitrogen, argon, and carbon dioxide were
New York, John Wiley & Sons, 1963, p.. 754-777 tinveasgatec )n tingsten, platinum-blackened-tungsten,

platinum, and "uuainum surfaces which were most
Problems of energy and momentum transfer between the likely contaminated with oxides and adsorbed gases.
gas particle and the surface are examined with attention Momentum transfer measurements were obtained with
given to those processes which directly influence the the surface at various temperatures, the range being
flow under free molecule and near free molecule condi- from 25 to 550 'C. The efficiency of the momentum
tions. A rerfew of ,arly and also very recent scattering transfer process increases with the molecular weight
studies reyeals consistent trends in the reflected angular of the test gas and the rot-gtess of the test surface, but

L distribution in particle flux from cleaved and degassed is relatively independent of the surface material under
alkali halide crystals aug from certain degassed metal the present conditions. The momentum transfer rats
surfaces. These observations lend support to a dynamt- for helium and hydrogen are significantly less thar, for
cal model of tbe lattice In Interaction with the gas parti- the heavier gases. The accommodation to the surface
cle. In connection with the discussion of this model three temperature is incomplete except, possibly, for argon
broad regimes of interactic.z in the presence of attractive and carbon dioxide. The results were used to estimate
forces art defined. (Ccntractor's abstract) the values of the coefficient of translational energy trans-

fer and a modified form of the coefficient of normal mo-
mentum transfer. (Contractor's abstract)

394

California U. Inst of Engineering Research, Berkeley. 396

HYPERSONIC FLOW OVER A SLENDER CONE WITH California U. [Inst. of Engineering Research] Berkeley.
GAS INJECTION, by H. H. King. Nov. 5, 1962, 105p.
incl., illus. dlagrs. tables, refs. (Rept. no. HE-150- SPHERE DRAG INA LOW-DENSITY SUPERSONIC
205. series no. 196; issue no. 1) (AFOSR-4985) FLOW. by J. Aroesty. f1962J [17jp. incl. diagra.
(Sponsored jointly by Air Force Office of Scientific Re- tables, refs. (Sponsored jointly by Air Force Office of
search and Office of Naval Research under Nonr-22245. Scientific Research and Office of Naval Research under
and General Electric Co.) AD 295154 Unclassified [Nonr-22245]) Unclassified

The main object of the present study was the expert- PubliShed in Rarefied Gas Dynamic; Proc. Third
mental investigation of the effect of gas injection on the Internst'l. Symposium, Paris (France) (June 1962),
drag and pressure distribution on a 5-' half-angle porous New York, Academic Press, Suppl. 2, v. 2: 261-277,
cone. Both helium and air Injection were employed at 19M, (AFOSR-5310)
two Mach-Reynolds nuwber combinations attainable rin the
Berkeley low density wind tunnel. The first part of the Sphere drag coefficients were measured at Mtch
report presents a general discussion of the experiment, numbers of 2, 4, and 6, and free stream Reynolds num-
the experimental data obtained, and the comparison of bers between 10 and 10,000 for both insulated and cold
these data with theory. Sectic-n 2 is a detailed discussion wall conditions. The measurements indicate that sphere
of the experimental procedure and the methods of data drag In this regime is strongly dependent on the Reynolds
reduction, while Section 3 presents the approximate number behind a normal shock wave, and only weakly
boundary layer analysis which is useful for interpreting eependent on Mach number. In addition, it was found
the experimental data. A discusmion of the accuracy of that a decrease in T 'T from I to 0. 26 was accompanied
the various experimental results and tabulations of data w 0
appear in the Appendix. (Contractor's abstract) by a 5-10% decrease In the drag coefficient. (Contrac-

tor's abstract)
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397 2-1/2%. Small amounts of ductibilIty, were observed In
deformed, fine-grained polycrystailline specimens. A

California U. [Inst. of Engineering Research] Berkeley. sharp rise in fracture stress was apparent In specimens
whose average grain diameters approach 0. 02 milli-

STUU3E OF NORMAL MOMENTUM TRANSFER BY meters. (Contractor's abstract)
UOLECUL&R BEAM TECHIIQUES, by R. E. Stickney
and F. C. Hiurlbut. JIM)2 J161p. tncl. Illum. dia"r.
(Sponsored jointly bry Air Force Office of Scientific 399
Pesrct& M&Ad Office of Naval Research under (Nonr-
2MS4D Unclassified California U. Materials Research Lab., Berkeley.

Published in Rarefied Gas Dyvamics; Proc. Third DUCTILE CERAMICS RESEARCH, by E. R. Parker,
loternat'l. Symposium, Parts (France) (Jane 1962), J. A. Pask, and J. Washburr. Final rept. Aug. 1962,
New York. Academic Press, Suppl. 2, v. 1-. 454-469, 6ip. incl. rcfs. (Series no. 150;, Issue no. 6) (AFOS.R-
196. (AkAO8RS310) 3502) (AF 49(638)601) AD 283585 Unclassified

The transfer of normal momentum between gases and Work was confined to stuiges of cubic crystal ductility.
metallic surfaces has been studiled under conditions of Such material is hi~hly ductile at room temperature
free molecular flow by means of a torsionm balance and when tested In single crystai form. Surface effects are
motecualr beam apparatus. Thermal beamis of helium, extremely Important and good ductility can be obAtined
hydrogen, neomi, nitrogen, carbon dlozide, and argon only with specimetis having carefully prepared chemi-
were dirocted against surf1ces of tungten, platinum cally polixhed surt aces. it was found that MgO single
blackened tungsten, pla~tinium and aluminum with surface crystals are ducti's. 3t room temperature and values of
temPe-ratures In the range 25* to 550*C. Thet efficiency elongation in excess %I1IC% were obtained regularly.
of momentum transfer is found to increase with the Alloying of ionic %Oltds increased their strength. Recent
molecular weight of the test gas and the roughtncns of the work concernel Frain boundary effects on the ductility
Ifst surface, but is relatively independent of the substrate of Ionic solids; eaperiments indicated the smaller the
mat" rild, under Present nonditions. The mtementum trans- grain size, the t~igher the strength, and the greater the
fer rates for helium and nydrogen are significantly equal. probability of siinlficant deformation before fracture.
The mombontuni accommodation of the test gases aopeara High purity is es seatial. Extrusion was chosen an a
to he I ononplete except, possibly, for argon and carbon means of fabrlc-4lng flue-gralned IAF and slightly
diozide. The results are used tp estimate the value of ductile specimens were obtained.
a modlified coefficient of monmenum transfer for each
gas-surface combination. (Contractor's abstract)

400

390 California V. [Materiala Research Lab. I Berkeley.

California U. Materials Research Lab., Berkeley. FRACTURF OF )NMNETALUC CRYSTALS, by T. L,
Johnston aud E. RL Parker. 119621 (21 ]p. inc. Illus.

TUNE FFECT OF CRAXIN FOUNDARIUES ON THE diagra. zefs. (AF 49(638)601) Unclairsifled
MECHANICAL PIOPERTIES OF TONIC CRYSTALS, by
S. Feuerstein and E. R. Parker. Jan 196 [631p Incl. Ptblished In Fracture of Solids: Proc. Internat'l.
tItuS. dlagrn table, refs. (Technical rept. no. 5; C~onat Maple Valley, Washington (Aug. 21-24, 1962),
tieries no. 150; issue nw. 5) (AFOSR-2109) (AF 49(638)- ed. by D. C. Drucker and J. J. Gilman. New York,
W1) AD 2V3425 Unclassified T ntersclence Publishers, 12113, p. 267-287.

Room temperature tensile teasts were conducted 3n investigations with ununmetallic crystals have been more
single crystal, bicrystal, and polycrystalline UiF. fruitful than those with metals In revealing the role
Their mechanical behaviors were compared and the played by dislocations in Intiating cracks. There Io
effects resulting from the presence of grain boundaries clear emperin'ental er',denze that cracks can form in
evaluated. The fracture processes of single crystal a cumber of ways as a consequence of heterogeneous
AMd btcrystal specimens were also investigated. Favor- plasiu.- flow. It has been denaotmzrated that dhe applied
abl'- oriented, chemicolly- milled single crystals attained stress req~uired to form a crack zt the grain boundatry
tensile strains as high as 27% befor. fading. Ductile In a magesium oxide bicry@ta depends inversely on
fractures revi.lted from internal Sources, but fractures the distAnce b'etween the grain beundary and the nuclea-
from low Strains were due io surface sources. Stress- tion site of the gilde b"n causing the crack, n4 sug-
strain curves of hicrystals ind~cated that grain boundaries geste, by theory. The choCe Of tucleation mechanism
in tonic crystals were not Inherently weak. Plastic de- and the aur 'qnt of deformation preceding fracture IS5
formation In at least one grain always Preceded fracture. 2sscciated phenomenologlcaliy with the chi.'adtr of
The Presence of a grain boundary afforded a strong elp bend formation which Is governed priciarily by the
barrier to dislocation motion, becoming more effective temperature. Although single noLmetaillid crystals cana
the greater the degree of bicrystal m'.sorientation. Eel- often be deformed readily at low temperatures, WoY-
dence of slip lines on only one side ol matching inter- crystalline aggregates are notably more brittle. Re1cent
&ranular surfaces revealed that tramniisslon of slip esperiments with lithium fluoride hmfve shown that,. undler
across a grain boundary was difficult. Failures took place certain conditions, even polycryse&lllne material can
ina a brittle fashion predominantly alo~ng an inter- and possess limited tensile 'longtion at room temperature
tranogranular path. Strains at fracture seldom exceeded (values in excess of 1/2% have recently been obtained).
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401 formance of a diphenyl ether calorimeter used In the
laboratory is routinely checked by dropping Samples of

California U. [Materials Research Lab. IBerkeley. platinum. The results so obtained scatter clnsiderably
more than those by Jaeger and others from larger samn-

PLASTIC FWW AND FRACTURE OF CRYSTALLINE pies, but they do show clearly that the over-all systema5tic
SOLIDS (Abstract), by E. R. Parker. [19621] [1p. error to Jaeger's work is very small. They alsoshow
(AF 49(638)f,01) Unclassified the previously tabulated beat contents at 400 * and $00OK

are somewhat too high. (Contractor's Abstract)
Presented at Sixty-fourth annual meeting of tne Amer.
Ceram. Soc.. New York, Apr. 29-May 3, 1962.

404
Published in Bull. Amer. Ceram. Soc., v. 47:,217,
Xp-i. -10-1 California U. School of Public Health, Berkeley.

A brief review of recent work on the strength of soIds, SOME OBSERVATIONS ON THll PHYSIOLO(RCAL
discussing dislocation theory, strain hardening, re- EFFECTS OF GASEOUIS IOS, by A. P. Kruleger, 8.
coverv, creep and fracture is presented. The application Kotaka, and P. C. Andrlese. [1962] 116]p. brie. dtagrs.
to non-moetallic crystals and the possible results there- tables, refs. (AFOSR-J264) (Spovsored Jointly by Air
from are Indicated. Force Office of Scientific Resaarch uider AF 49'=3)-

669 and Public Health Service) AD VC0888; AD) 416072
Unclassifed

402
Als lnnternat'l. Jour. Bloweteor., v. 6:

California U. IMatertals Rerearch Lab.) lle-Keleyý 33-48,1V62

INTERNAL STRZES9ES IN MODEL. CERAMIC SYSTEMS Thit paper reviews some of the -vidence perbtainangt
III, by R. U. Fulrath and J. A. Pask. Final rep!. the biological effects of gaDmous lonn. It appears that
Nov. 1, 1%62, i~p. inc. refs. (Series no. 119; issue exprimental data now available waian the conclusion
n~o. 3) (APOSR-4439) (AF 49(638)4) AlD 291849 that reproducible biological effects occur in a variety

Unclassified of living forms including microorganisms, higher
plants, insects, animals and man. The responses

A unique fabrication procedure of vacu.um hoit-pressing generoily are limited in exti'nt andto indict air Ions as
multicomponent systems was used to form model ceramic their sole cause r.-qulres great care In defining the ex-
systems for studying Internal stresses. Methods rf perimental condItloan. Some progress his been mude
analysis of internal stress combining the rvicroatruc- in detecting the fundamenital biochemical reirtions
tural features ard x-ray diffraction patterns were de- associated with ion-induced physiological changes. The
veloped. Three differert particle shapes dispersed in ready availability of excelent apparatus for generationl
glassy matrlces were btudied. internal stresscs were and measurement of air-tons, coupled with present day
found to be of secondary Importance in systems with knowledge about their prt.,erties, mak'as critical ex-
strong Interfacial bonds and of primary importance in pertme'itatioz* possible. (Contractoc 's abstract)
systems in wnich strong Interfacial bonds were not -
veloped-

405

40.3 California U. ~Sismographic Station) Berkeley,

California U. [M~inerals Research Lab.]I Berkeley. CO)MPUTER WOCAM'ON OF LOCAL EARTHQUAKES
WITHIN THE BERKELEY SEWSIEGRAPJIIC NETWORKC,

HEAT CONTENT OF PLATINUM, by I. Nultgren, W. by D. A. Bolt and T. Turcoltt. [1962] [151p. Inel.
B. Kendall, and R. L. Orr. j1962] 131p. tncI. dlagrs. diagrs. (AF 49(638)904) AD 439072 Unclassified
tables, refs. (Materials Science Series Contribution
no. 149; 1. E. R. Reprint no. 10- 63) (A FOSR-.!342) Also PuIsh*ed In Computers in the Mineral Industries;
(AF 49(638)83) AD 408022: AD) 404959 Unclaseilied Froc. Tdi annal Conf., Stanford U., Calif. (June 24-

29. IV(-3', ed. by G. A. Parkb. Stanford, School of
A~lspulished In Jour. Chem. and Eng. DLIa, v. 7: Earth Sciences, Pt. 2: 561-576, 1964.

R5-55, bc-i1962.
S~nce 1887 the Berkeley seismographic station tax been

Chemical lnertne~s.e high melting point, and freedom used for the study of earthquake occurrence in central
from allotropic and magnetic transformations give and northern California. The presert network consists
platinumi otivioun si .adilages as a secondary standard of some 20 st~d 4 .ons in Catifornia and Nevada. Eight
for calibrating high- temperature calorimeters. However, new stations telemeter -ftgals directly to Berkeley.
currently accepted tables of the Leat coitt-nt of platinum The present network allow.- a much more precise deter-
,,an be criticized because the values belov. Si0K are mination of the position and origin-time of eairthquakes
too high to Jon smoothly with reliable low-temperature within the region thivnpreviously possible. Measure-
- 298 *K) neat capacity data, and because the tables are ments of the main recordcd seismic phases are placed
bAsed mainly on the drop calorimetry of Jaeger and by station staff directly onto Hollerith format sheets.
others In wehich the heat lost by the sample during the A program has been cod-d for an IBM 7090 'which sorts
drop was not properly tkken into account. The per- out the travel- times frorn a provisional earthquake focu.
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to each station for the main observed phases. A 2- Also published in Phys. Rev. Ltrs., v. 8: 372-375,
layered crust is assumed based on earlier work by May 1, 1962.
Byerly. the layer parameters may be varte4 at will. One
run of the program can accommodate data from as many The method of Green's functions based on the infinite
as 50 stations for any number of earthquakes. It uses set (5) of coupled equations (with boundary conditions)
only P-wave arrival times, but computes also theoretical satisfied by the sequence of n-particle Green's functions,
times for the various S-wave arrivals for the assumed has been used extensively in the theory of superconduc-
structure. (Contractor's abstract) tivity. It has been shown, by solving an example exactly

that (S) may posse"s spurious solutions, some of which
lead to an energy lower than the true ground-state energy

406 and so do not correspond to any state wave function.
Thus the Green's function method as usumlly formulated

ChliornJa U., Davis. is not a complete dynamical description of the system,
and requires In addition some criterion to distinguish

THE INTEIREC1ION OF FIBONACCI SEQUENCES, by these extraneous solutions from the correct one. This
S. IL Stein. 11962] [4]p. (AFOSR-J530) (AF AFOSR- work was developed in order to choose between the
62-299) AD 407872 Unclassified contradictory theories of the possible superfluid phase

Apublished in Michigan Math. Jour., v. 9: 39-402, of He .

409

For the construction of a groupold satisfying the identity
a ((a-ba)) = b but not the identity (a(ab- a))a ý b, it was California U. [Dept. of Physics] La Jolla.
necessary to examine the intersection of Ftbonacct
sequences. If n is a positive integer and F 1 , F 2 ... , Fa SU.TPERCONDUCT[VITY WITH COMBINED PARALLEL

are Fibonacci sequences, then there it an Integer m , n AND ANTIPARALLEL SPIN PAIRING, by N. R.
Werthamer, H. Sunl, and T. Soda. [1962i [31p. incl.

subh that FRn, m)k consists of at moet the element n, for refs. (AFOSR-3661) (AF 49(638)1038)
each -1 1, 3, ... s. It is proven that 2 Fibonacci Unclass.ifed
sequences generally do not meet and that If they do meet
at least 3 times, then one is simply the taill of the other. Also published in Proc. Eighth Internat'l. Conf. on

Low Temperature Phys., London (Gt. Brit.) (Sept 16-

22, 1962), Washington. D. C., Butterworths, 1963,
407 p. 140-142.

California U., Davis. In this paper the conditions on the interparticle potential
are relxed and the superconducting phase is investigated

INhITE MODELS OF IDENTITIES, by S. KL Stein. when allowing pairs with both even and odd angular mo-
[1962] [7p. [AFAFOSR-62-291 Unclassified menium, and correspondingly both singlet and triplet

spin states. Because of the presence of pairs with

Published in Proc. Amer, Math. Soc., v. 14: 216-222, parallel spins, the paramagnetic ground state exhibits
•-.rW"••-. a nonvanishing .pin susceptibility, and also is free from

undesirable circulation orbital currents. Although a

If * is a set of identities on a groupoid (a set closed variety of formalisms exist In which to generalize the
under a binary operation), the nV(0) denotes the variety., spin pairing in superconductors, the most conveniLnt
i.e.. the class of groupolds, satisfying 9. A number- and compact seems to be that using Green's functions.
theoretic construction is used to exhibit an infinite with
a nontrivtal V(#) which has only one finite member.
Another type of example shows that with • consisting of 410
just one identity, varieties can be constructed which,
though possessing an infinite set of finite members, are California U. [Dept. of Physics] La Jolla.
not determined by them. These latter examples are
based upon identities obtained by equating compositions SUPERCODNDUCT[ITY NEAR IMPUIUTIES, by H.

of so-called translations, that is, mappings Suhl, D. 1R. Fredkin and others. [1962] [3]p. incl. refs.

R:. a - xa and : x - ax. (Math. Rev. abstract) (AFOSR-3662) (AF 49(638)1038) AD 612340
Unclassified

406 Also b i n Phys. Rev. Ltrs., v, 9: 63- 65,

California U. [Dept. of Physlcsj La Jolla. Resonent scattering of conduction electrons by transition

DIFFICULTY IN THE METHOD OF GREEN'S FUNC- element impurities in dilute solid solution, and localiza-

'LONS FOR A MANY-BODY SYSTEM, by R. Baltan, tion of a magnetic moment around the impurity can lead

L. H. Nosanow, and N. R- Werthamer. [1962] [4]. to a localized region of coherent pairing of electrons.
lad. refs. (AFOSR-2559) (Sonsored jointly by Air In this report, the author speculates that resonance
Force Office of Scientific Research under AF 49(038)- effects could also lead to a similarly localized region
1036 and Atomic Energy Commission) Unclassified of coherent pairing of electrons. A model is con-

sidered In which the impurity potential is strongly
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localized (has a constant matrix element) and the one- of second-order phase transitions, remedies this diffi-

electron conduction band Is characterized by a single culty. The relation of this approach to molecular field

peak in Its density-of-states curve, theory is discussed.

411 414

California U. [Dept. of Physics] La Jolla. California U. Dept. of Physics, La Jolla.

SUPERCONDUCTIVITY NEAR IMPURITIES, by D. R. SOME CONDITIONS FOR THE APPARENT VANISHING
Fredkin, J,. S. Langer and others. [1962] [21p. (AFOSR- OF THE ENERGY GAP IN SUPERCONDUC70RS, by
3663) (Sponsored jointly by Air Force Offize of Scientific H. Suhi and D. R. Fredkin. [19621 [4]p. (AFOSR-
Research under AF 49(638)1038 and National Science J592) (AF 49(638)1038) AD 414134 Unclassified
Foundation) Unclassified

Alsoyublished in Phys. Rev. I trs., v. 10: 131-134,
For abstract see item no. 410, Vol. VI Feb. IS7I ---

A perturbation treatment Is used to explain the apparent
412 disapp.earance of the energy gap in superconductors

observed by Reif and Woolf, in tunnellng experiments

California U. [Dept. of Physics] La Jlla. where one of the superconducting films contains para-
magnetic Impurities.

ENHANCEMENT OF HYDRODYNAMIC STABIUTY BY
MODULATION, by R. J. Donnell,, F. Reif, and H.
Suhl. [1962] [31p. Incl. diagrs. (AFOSR-JI05) (Son- 415
sored jointly by Air Force Office of Scientific Research
under AF 49(638)1038 and Office of Faval Research) California U. [Dept of Physics] La Jolla.
AD 400465 Unclassified

SATURATION OF FERIUMAGNETIC RESONANCE

Also publtshed in Phys. Rev. Ltrs., v. 9: 363-365, WITH PARALLEL PUMPING (Abstract), by P. Gottlieb
Nov. 1,-1962. and H. Suhl. [19621 flip. [AF 49(638)1038]

Unclassified
A rotating cylir-4.er viscometer, with metal cylinders,
and filled with CCI4 was tuilt, in which the Inner cylinder Presented at meeting of the Amer. Phys. Soc.,

rotates and an electrical bias can be applied to a sh rt Washington, D. C., Apr. 23-24, 1962.

Insulated section of the outer cyllrter. This outer cyl-
inder can be moved aidally so that tnt diftrlttlinn of Published in Bull. Amer. Phys. Soc., Sertcd 11, v. 7:

velocity In the liquid can be stritIed as a function of the 9-, ,•p-r.23, 1962.

current collectet' by the electrode at thW particular her
position, th-, mol on of the fluid I.roducing chang" In the nhe microwave susceptibility for subspdinry fer.cmag-

current which also depends an the mobility of me ton nethc resonance with porftlel pu bng es salcul;ed from

species present and their diffusion ctnstant-.. The speed the saturation amplitude of the non table dplnwavesf The
of the Inner c-ltnder ca., be modulated stnusotdal va.-t- saturation is caused by the nonlinear damnping effects
atof the nner collnder ca.be mo at�eesinuso�i�o dlon o of the three, four, and higher-number magnon Inter-
ation about a conirclled stcady %!wed and conditions Ofacin.Tertoeerydsptonu otee
modulation were determined which show a marked en- actions. The rate o•ergy dissipationdua to ise
hancement of stablity. It ._ suggested that this method interactions is proportional to the amplitude of each

might be applied to boundary-layer control., magnon parti-ripating: if two or more magnons belong to
the unstable group. the dissipation rate will be nonlinear
in the unstable spin-wave amplitude. The requirement

413 that two or more of the magma be of the same fre-
quency can only be satisfied below a certain dc mignetic

California ,. [Dept. of Physical La Jolla. field. As the order of the Interaction (number of partidi-
[ Pspating magnons ) Increases, the strength of the Interac-

A NO .E ON THE SHORT-RANGE ORDER AT THE tion decreases. btnt the limiting upper field Increases so

FERROW.AGNETIC CURIE POINT, by D. I. Fredkln that each of these Interactions ts Important for a specific

and H. Suhl. [1962j 12]p. (AFOSR-J590) (AF 49(638)- range of dc magnetic field, and this gives rise to a step-

1038) AD 413749 Unclassified shape- curve for the susceptibility. The loction of
these steps as a function of magnetic field is found to
agri.e with the expertmental results of Hartwick and

Al oublts, .ed In Jour. Phys. and Chem. S v 2 Peressini.
- ,Feb. I96.

Ordinary thermttynanic fluctuation theory, v .rch
a.ssumes a Gaussian fluctuation ensemble, leads to
complete ordering of a Heisenberg ferromagnet at the
Curie point. It is shown that a simple extension of the
usual theory, utilizing Landau's phenomenological theory
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416 419

California U. [Dept. of Physics] La Jolla. California U. [Dept. of Physical La Jolla.

[FERIDELECT1UCITY, FERROMAGNETISM AND EFFECTS OF STRAIN ON THE SUPERCONDUCTING
SUPERCONDUCTIVITY IN SOLIDS], by B. T. Matthias. TRANSITION IN THE MERCURY-INDIUM SYSTEM, by
Final rept. Apr. 1962, 9p. (AFO)SR-2571) (AF 49(638)- M. F, Mepriam and M. A. Jensen. [1962] [81p. incl.
1040) AD 286354 Unclassified diagrs. (AFOSR-J579) (Sponsored jointly by Air Force

Office of Scientific Research under AF AFOSR-62-344
A laboratory for the study of cooperative phenomena in and National Science Foundation) Unclassified
solids (superconductivity, ferromagnetism, ferroelec-
trinity) was establish.-d, equipped and staffed. A number Also published in Cryogenics, v. 2: 301-304, Sept.
of active research programs are underway, and the sci- Uf2.
entilc results of one of these (superconductivity in the
Hg-In system) are summarized. (Contractor's abstract) Investigpttng superconductivity In the Hg-In system, It

was found that the superconducting transition tempera-
ture can be increased considerably by strain. Under

417 the most favorable conditions, this increase Is more
than 1 VK. The most important condition for a large

California U, [Dept. of Physics] La Jolla. increase in superconducting transition tcmperature (Tc)

PHOIDELASTIC METHOD FOR HIGH SENSITIVITY to occur is that the sample has a composition corre-
DIFFERENTIAL DILATIMETRY, by M. F. Merriam. sponding to a 2-phase or solid solution region of the phase
[1962] [61p. incl. dlagrs. (Sponsored jointly by Air diagram. The increase in Tc Is very small for the 2
Force Office of Scientific Research under AF 49(638)- tntermetallic compounds in this sytem, as well as for
1040 and Office of Naval Research) Unclassified pure Hg and In.

The purpose of this note Is to call attention to a novel 420
photoelastic method for differential dilatometry. The
method has been used only on NaCI, but should be prac- California U. [Dept. of Physics] La Jolla.
tical for many optically transparent crystals and glasses
for which certain elastic and photoelastic constants are THE SECOND ORDER EFFECT OF APPLIED
known. Extension to opaque materials Is possible. ELECTRIC FIELDS ON THE ELECTRON SPIN RESO-

NANCE OF IMPURITY IONS IN MgO, by M. Weger and
E. Feher. [1962] [6p. nel. Illus. (AFOSR-64-0749)

418 (Sponsored jointly by Air Force Office of SciLntific Re-
search under AF AFOSR-62-344 and National Science

California U, DepL of Physics, La J.lla. Foundation) AD 436510 Unclassified

THE SECOND ORDER EFFECT OF APPLIED ELECTRIC Alpshedin Paranagnetic Resonance; Proc. of
FELDS ON THE ELECTION SPIN RESONANCE OF Internatl. Conf., Jerusalem (Israel) (July 16-
IMPUNTY IONS IN .1203 AND IN MOG jAbstract), by 20, 1962), New York, Academic Press, v. 2: 628-633,
M. Weger and E. Feter. [1963] [I. (AF 49(638)1040) 1963.

Unclssi fied A second order Stark effect has been observed in the

The first order Stark effect of the Crý+ Ions in At20.1 EPR spectrum of Cr 3, Mn 2., Fe 3., and Co in MgO.
has been first observed in the! z 1 transitions by The effect manifests itself as a shift in the resonant

2 2 frequency of the absorption line, which is proportional
Arumen and Murphy. The second order Stark effect In to the square of the applied electric field. The observed
the I - I transition of Cr' in Al20, and In MgO was shifts are smail, of order 10 milligauss at 10000 v/cm,

2 2 2and are detected by a modulation technique. The possible
observed. The effect exhibits ttself as a shift In the origin of these shifts is discussed. (Contractor's
electron spin ressance line, proportional to the electric abstract)
field squared. The shifts were estimated by modulating
the electric field and comparing the signal with the one
obtained with magnetic field modulation. The signal ob- 42)
tained with a field modulation of 105 v/cm had the same
amplitude as was obtained with magnetic field modulation
of I.0 millipuss for Cr+÷* in A1203 and of 4 milligauss SUPERCONDUCTIVITY IN SGME MERCURY CMAf-
for Cr÷** in MO. The second order Stark effect VMS POUNDS WITH FEWER THAN TWO VALENCF ELEC-

also observed in the resonance spectrum of Fe-*+ and TRONS PER ATOM (Abstract), by M. F. -trriarn:.

Mn i tn MgO. The experiments were performed at 1010  [1962j IlkP. [AF AFOSR-62-344] Unclassified

cps and at 300°KL Presented zt meeting of the Amer. Phys. Soc.,
Washington U., Seastle, Aug. 27-29, 1962.
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Published in Bull. Amer. Phys. Soc., Series I1, v. 7, varied strongly as a function of composition. A single,
477ag[--TV, 1962. reasonably sharp, superconducting transition was taken

as tntdcation of a homogeneous composition. Trasition
Superconductivity has not been found so far In elements widths varied from a few hundredths to a few tenths of a
with fewer than two valence electrons per atom. In order degree.
to drtermlne whether this situation can be correlated
simply with a deficiency of valence electrons or whether
other variables are more Important, several compounds 424
of Hg with alkali metals and noble metals have been
studied for superconductivity. The superconducting tran- California U. [Dept. of Physics] La Jolla.
sitlon temperatures of the compounds of mercury with
any given element decrease monotonically with decreasing SUPERCONDUCTIVITIES NEAR IMPUMTIES, by
electron concentration; other chemical variables (struc- D. R. Fredidn, J. S. Langer and others. [1962] [21p.
ture, volume per electron, etc.) appear less important. (AFOSR-65-1190) (Sponsored jointly by Air Force
Superconducting transition temperatures fall below 1 'K Office of Scientific Research under [AF AFOSR-64-
at about 1.5 valence electrons per atom. The following 6311 and National Science Foundation) AD 620480
approximate transition temperatures were obtained: Unclassified

Hg 4 Na &K; Hg 2 Na, 1.6K; Hg3 1A, 1.8'K; and Hg 4 Pt, Also published in Proc. Eighth Internat'l. Conf. on

3.5 VK. Compounds found not supereonducting at 1. 1 'K Low Temperature Phys., London (Gt. Brit.) (Sept. 16-
included Hg 2 Na3 , Hg 2 Pt, and H0. 5 7 Ag0o. (v-brass 22, 1962), Washington, D. C., Butterworths, 1963,

phase). p. 157-158.

The influence of a charged, non-magnetic Impurity,
422 exerting a very short range self-consistent potential, on

the coherent pairing of -Iectraiis is examined, using a
California U. [Dept. of Physics] La Jolla. Green's function method. It is found that a local super-

conducting solution can exist only for attractive electron-
SUPERCONDUCTIVITY IN THE Pd-As SYSTEM AND electron interactions.
THE EFFECT OF FERRDMAGNETIC ADI[TIONS (Ab-
stract), by C. T. Raub, G. W. Webb, and R. W.
Fitzgerald. [1962] [1lp. [AF AFOSR-62-344J 425

Unclassified
California U. Inst. of Geophysics and Planetary Physics,

Presented at meeting of the Amer. Phys. Soc., La Jolla.
Washington U., Seattle, Aug. 27-29, 1962.

PRESSURE VARIATIONS ACCOMPANYING A PLANE
Published in Bull. Amer. Phys. Soc., Series II, v., 7: WAVE PROPAGATED ALONG THE OCEAN BOTTOM,
474WfX-ugT.7'-, 1962. by H Bradner. [1962] [31p. tncL diagra. (AFOSR-

4382) (Sponsored jointly by Advance Research Projects
Superconductivity has been observed in the Pd-As system Agency and Air Force Office of Scientific Research
near the composition of Pd 2 A. The transition tempera- under AF 49(638)905) AD 295963 Unclassified

lures were also measured in aloys of either Co or NI. Also pjtblished Iin Jour. Geophys. Research, v• 67:

Mi3!S ,I Aug. 1962.
423

The use of pressure transducers Instead of seismographs
California U. [Dept. of Physics] La Jolla. on the ocean floor has been suggested an a way to detect

small vertical bottom motions. The following valid
SUPERCONDUCT1VITY IN THE .IYSTEM MERCURY- argument has been used to estimate the ratio, In the
INDIUM (Abstractl, by M. F. Merriam and M. A. limittug case of waves that are long compared with the
Jensen. [19621 [Ip. [AF AFOSR-62-344] water depth; the water above a given section of the

Unclassified bottom lAses and falls as a cylinder. The pressure varia-
tions will then be just the force required to accelerate a

Presented at meeting of the Amer. Phys. Soc., column of water of length equal to the ocean depth. The
Baltimore, Md., Mar, 26-29, 1962. ratio of pressure to velocity for other cases than the

long wavelength limit is estimated by looking at the sol-
Published in Bull. Amer, Phys. Soc., Series U, v. t: tion for olane wave propagation in a uniform liquid layer
-T7•'4ifa.ri6, 1962. above a semi-infinite uniform solid bottom.

Alloys covering the composition range from pure Hg to
65 at. , In have been prepared by quenching the melt In 426
liquid nitrogen from 200-250*C. Superconductivity was
detected by measuring the self-inductance of a coil con- California U. [tnswt. of Geophysics and Planetary Physics)
tatning the specimen and was observed at all composi- La Jolla.
tions. Transition temperatures ranged from below
3.2cK for 20 at. I In to above 6. 0K for 80 at. % In, and COMPARATIVE SPECTRA OF MICHOSELSMIR AND
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SWELL, by R. A. Haubrich, W. H. Munk and F. E. episodes were seen in EEG records in a quiet envirci-
wodgrass. [1962j [flip. inc. diagra. refs. (AFOSR- ment. These seizures seemed critically dependent on

J251) (AF 49(638)905) AD 400864 Unclassified reduction of visual and auditory sensory influences. At
higher doses of LSD-25 (tround 100 mg per kg) seizures

Also published in Bull. Seismol. Soc. Amer.,, v. 53:: persisted in well-lit environments and disrupted a de-
27-7, jTmI3. layed resporse performance. Tolerance of LSD-25

appeared with frequently repeated doses (intervals less

Spectra of seismic and ocean wave recordings near San than 7-10 days). Pstlocybin and psilocin resembled
Diego, Calif., show closely related features. The wave LSD-25 In general effects but differed In the brevity of
spectra consist of a sharp peak whose frequency, f(t), their action and the frequency of severe autonomic re-
increases linearly with time and consistent with the actions (vomiting, pupillary dilata,,un, etc.). These
expected dispersive behavior from a sour'e at 6150 findings and their relation to physiologic mechanisms in
nautical mi (presumably a storm in the Ross Sea). The the memory trace and to problems of sensory depriva-
seismic spectra show peaks at f(t) and at 2 f(t); the tion are discussed.
double frequency peak contains 100 times the energy of
the peak at the primary frequency. A compartsoan between
the peak frequencies and bend widths of the seismic and 429
ocean wave spectra, and an estimate of the direction and
beam width of the seismic radiation leads to the following California U. Brain Research Inst., Los Angeles.
conclusions: that the microseismic generation area is
predominantly local, being confined to distance of 100 SELF-MAINTAINED VISUAL STIMULATION IN
ml up or down the coast. For the primary frequencies MONKEYS AFTER LONG-TERM VISUAL DEPMIVA-
the generative strip Is preumably confined to shallow TION, by 3L H. Wendt, D. F. Lindsley and others.
water; for the double frequencies it extends 200 ml [1962] [21p. incl. diagr. (AFOSR-JI065) (Sponsored
seaward. jointly by Air Force Office of Scientific Research under

AF 49(638)686 and Public Health Service) AD 419439
Unclassified

427
Also published in Science, v. 139- 336-338, Jan. 25,

California U. Inst. of Geophysics and Planetary Physics, 3.,
La Jolla.

Newborn monkeys reared In darkness for 16 months,
PIRBING SEA-BOT7OM SEDIMENTS WITH MICf-d- except for daily 1-hr periods of exposure to uupatterned
SEISMIC NOISE, by H. Bradner. [1962] [41p. incl. light, were allowed to press a lever to obtain unpat-
diagrs. table. "AFOSR-J400) (AF AFOSR-62-420) terned light. The animals showed apparently insatiable
AD 407881 Unclassified responding, at rates that were extremely high as com-

pared with rates for normally reared control animals.

Also published in Jour. Geophys. Researelh, v. 68: (Contractor's abstract)
IZ IMF -Mar. 15, 19r'.

Simultaneous measurements of the fluctuating pressure 430
Just above the sea bottom and of the vertical velocity

of the sea bottom car provide information on the charac- California U. [Brain Research Inst. ] Los Angeles.
ter and thickness of sediments, since the magnitude of
pressure variation on the ocean bottom, generated by a SPECTRA AND AVERAGE SHAPES OF SLOW WAVES
passing Rayleigh wave Is a function of the frequency and IN THE HIPPOCAMPAL SYSTEM DURMNG TRAINING
phste velocity of the Rayleigh wave. (Abetract), by D. 0. Walter. [1961) [lip. (Sponsored

jointly by Air Force Office of Scientific Research under
AF 49(638)686 and Public Health Service)

428 Unclassified

California U. iBraini Research last. I Los Angeles. Presented at Forty-fifth annual meeting of the Fed. of
Amer. Soc. for Exper. Biol. , Atlantic City, N. J.,

EFFECTSOF LSI)-25, PSILOCYBIN, AND PELOCIN Apr. 10-14, 1961,
ON TEMPORAL lOBE EEG PATTERNS AND LEARNED
BEHAVIOR IN Th7i CAT. by W. R. Adey, F. R. Bell, Published 'n Fed. Proc., v, 20: 335, Mar. 1961.
and B. J. Dennis. ['19621 !12]p. tncl. illus. diagra. refs.
(AFOBR-J060) (Splonsored jointly by Air Force Office The objective evaluation of EEG data by machine
of Scientific Research under AF 49(638)686 and Public computation was utilized by Adey, Dunlop and Hendrix
Health Service) AD 420289 Unclassified in auto- and cross-correlating slow waves seen in train-

ing records from regions of the hippocampal system.

Also published in Nettrology, v. 12: b9I-602, Sept. 1962. The present study includes auto- and cross-spectra.
phase angles and coherence of similar data. These

With 25 to 100 u g of LSD-25 cats adopted a wide-based functions are applied in confirming those authors' re-
' kangaroo" posture with tall ertended, and exhibited suit that hippocampal entorhital phase angles differ in
staring, head shaking and sprawling with claws extendee. early vs late stages In acquisition of a conditioned dis-
There was a loss of normal affective response. With crimination. They are now shown to differ during
iSD-25 dosage around 25 isg 'er kg brief seizure-like correct vs incorrect responses, at the same stage. An
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analytic method, suggested by Reniond, has also been 433
applied, which times the sampling of each EEG channel
by upward zero- crossings (if a chosen channel. With California U., Brain Res. 'rch Inst.,* Los Angeles.
this technique evidence has be-en sought for a pace- maker
of varying period, producinig rhiythmic phenomena In EEG IN SIMULATED STRESSES OF SPACE FLIGHT
separate regions of the hipoocampal system. Since this WITH SPECIAL REFERENCE 70 PPDBLELIS OF
method retains harmonic relations within each trace, it VIBRATION, by W. R. Adey, W. D. Winters and others.
has allowed an extension and Clarification of the -phase- 11962] [16;p. trel. tllus. table, rei.'ý (AFOSR-5346)
comp.arator" action proposed for rhinencephalic struc- (Sponsored jointly by Air Force Office of Scientific Re-
tures by the above aathors. (Contractor s abstract) search under AF AFOSR-61-81 anM National Aeronautics

and Space Administration) AD 421729 Unclassified

431 Presented at meeting of the Amer. Electroencephalo-
graphic So--., Atlantic Ci'ty, N. J., June 1962.

California U. Brain Research Inst., Los Angeles.
Also pjblished In Electroencephalog. and Clin.

BRAIN FUNCTION. VOL. It. RNA AND BRAiN F-UNd- Neriiojidfil..v_. 15: 305-:'20, Apr. 1963,
'ZION; MEMORY AND LEARNING. PROCEEDINGS OF
THE SECOND CONFERENCE. Los Angeles, Calif., 1962, The effects of st"-ing on the electrical brain activity
ed. by M. A. B. Brazier, Berkeley and Los Angeles, in cortical and subcortical structures were examined fn
California U. Press, 1964, 360p. incl. Illus. dlagrs. 4 pig- tailed macaques. Shaking was performed oter a
tables. refs. (UCLA Forum In Medical Sciences no. 2) continuous spectrum from 5-40 cps at a veak accelera-
(AFOSR-65-1499) (AF AFOSR-61-"7) Unclassffied tion of 2 g over the greater part of the spectrum. Driv-

ing of brain rhythms at the shaking frequency, prima-
The UCLA Forum in Medical Sciences was created to rily 9-15 cps, was noted In the midbrain reticular forma-
review, synthesize and analyze topics, from various tion, the nucleus centrum medlanum, the visual cortex,
areas of biology, chemistry and physics to applied and the hippocampal system, An essentially different
medical arts. This second volume deals with the explora. distrit~ution of driving was produced by photic stimula-
tion of brain mechanisms underlying the phenomena of lion.
learning'and memory, with particular reference to the
contrast between information storage In genetic and In
mem~ory processes. The state of nucleic acid coding in. 434
genetics was reviewed, earlier efforts to Identify such a
nucle~c acid base for Information storage and retrieval Californ'a U. [Brain Research Inist. j JOs Angeles,
in the nervous system was re-examined, and an attempt
was made to evaluate the justification for carrying over INFLUENCE OF SIMULATED AL71TUDE (18, 'M1
some of the advances in genetic coding to the processes FEET) ON R)R14A-'IOW OF EXPERIMEiF'rAL VESICA.
of learning and memory. CALCULI IN MALE RATS. by~ A. T. IL Coct- '. 119-62)

[41p. inc. Illus. t-Lles. (AFOSR-Jl45-1) (A' AIDSR-
61-81) AD 427527 Uw assifted

432
Also published In lour. Utol. ,. 89- V. 6- T,9, May

California U. [Brain Research inst. I Lo-- Angeles.

POTENTIAL FOR TELEMETRY IN THE RECORDIN_ A method for the formation of vesical calculi in male
OF BRAIN WAVES FROM ANIMALS AND MEN EX- rats at simulated altitudes I! presented. Weight of
POSED TO0 THE STRESSES OF SPACE FLIGHT, by W. bladder calculi formed eiq~e.-Iiftitlly in male rats at
R_ Adey. [1962] 114]p. incl. Illus. diagrs. (AFOSR- low barometric pressure trithou; laypoxia (18,000 ft)
5345) (AF AFOSR-61-81) AD 421749 Unclassified Is not significantly greater than cahcuh formed experi-

mentally in rats at grotmnd level. The significance of
Published In io- Telemetry; Proc. of Interdisciplinary dehydration rsther than altitude in flying personnel is
Conf. on the Use of Telemetry in Animal Behavior and mentioned. The possibillta of urinary calculi as a
Ph~ysiology in Relation to Ecological Problems, New York result of extendied space flu ht must await studies per-
(Ma-r. 28-31, 1962), ed. by L. E. Slater, New York, formed under alttitde and pr ilonged weightless condi-
Pergamon Press, 1963, p. 299-302. tions. (Contractor's abstra J

The feasibility of BEG telemetry from animals and men
in space flight is discussed. Prime consideration is 435
given to the development of an appropriate implantation
technique to perailt recording from deep brain waves, California U. Brain Research last., 1,0s Angeles.
development of speclal1 hardware for the EEG recording.
spertat testing involved io the en-vironmental aspect of APP LICATION OF PHASE DETECTION AMD AVERAG,-
centrifuging and shaking during recording, and data ING TECHNIQUL- IN COMPUTER ANALYSIS OF BEE-
analysis In flight to mntnmIze telemetry. RECORD3S IN INE CAT, by W. ;. Adey and V. 0.

Walter. [196211[24)p. inc. diagre. refs. (AFOSR-64-
1193) (Sponsored J'flntly by Air Force Office of Scientific
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Wses-ch under AF AFOSR-61-8l. National Aercnat~ti':s basie of graA.ed analog %aye processes. Physicochezni-
and *pace Administ.-ation and National Institutes of cal changes in learning were directly monitored by anpli-
Health) AD 44299 Unclassified cation of impedance measuring techntl.aes to the leerning

process. (Cottractor's abt~ract)
Als pulisedIn Exper. Neurol. . v. 7: 186-2309, Jan.

437
Consistency *f phase patterns t4 EEG records Irozn the
hippocampal systtcm and midbraln reticular for'- -tion California U. Brain Research Inst. * Los Angeleg.
have been Ixamined in the course of behavioral traiting
In 5 cats with implanted eleedrees. These stIKIit-s have D(FFERIN0- EEG SLEEP STAGS$ AND THEIR
involved novel application of computing techniueA, In- RESPONSE 70D TO~NE ST[MULAIION IN THE CHIMP,
cluding continuous measurement of phase and amplitude by J Mf. Rhodes, W. 11. Adey and tAhere. [19621! ljp.
characteristics of sinrew wave trains by digtal filtering (AF AFOSR-61 81) Unclassified
techniques, the use m~ cross-vsectral analyses with cal-
culation of complex t-ansfer functions, and aversging Presented at Fall mneeting of the Amer. Physiol. Soc. ,
of records duri~ng repeated behavioral performances Auffalo U., N. Y., Aug. 28-31, 1962.
witlh calculation of coherence functions in crose- spectral
exnminatlons. It was found that rhythmicity appeared in Published in The Physiologist, v. 5: 264, Aug. 1963.
we computed average at the rate of the dominant EEC
frequency as T- maze periormance reached a high level, By the use of stereotanically implanted electrodes in
and was related to a reduction in scatter In phase patterns subccrtlcal areas of 'he 'brain and screw electr:.des over
at high performance levels. Reversal of behavioral cues the cortex. It has been possible to 3tuay the relationships
was assciated with an linriedlate brief increase in rhyth- between crirtical and subcortical areas during 30 all-
micity of the a'.e~age, then a decline followed byr a pro- night sleep sessions with 3 chimpanxees. Clicks were
gresaive r'eemergenice of rhythmicity at the end of re- presented at differ-eat staget of sleep .And averaged
training. Contitauuo phase- and- amplittude examiinations evoked responses calculated. The general pattern of
during delayed response Performance Indicated a rhyth- sleeo steges Is similar to that found in humans. In con-
mic phase modulation on wave trains with an apparently trast to that found with lower animals, hippocampal leae,
single frequency appearing during periods of discrimina- failed to show reciprocal rhythms with the cortical leads-
tion. Comnparison of probability bounds In cross-sxpec- During "paradoxical"~ stages, 2 patterns were noted whlctb
tral analysis with use of a polar coordinate display have could be differentiated primarily by the presence ar
Indicated major differences In phase relations between absence of arnygdaloid "sndling*,. The responses to
differenit hippocampal regios between correct responses clicks varied with the different stages and, though
In certain circumstances, lidth consistoncy in different decreAsed, contlnued to oe seen In the -Varadoxical"
examinations. These findings are discussed In relation stage. The results suggest- (1) the possibility of a
to r stochastic riodel of the cerebral system, with refer- higher level of sleep control for primates than previously
enco to the possible role of the wave process In haryfllng thought, and (2) Varadoxical' sleep may have at least
and storage of informattim. 2 typea, one of which may involve internaltzr on of

attention rather than deep sleep.

436
438

California U. Braini ResearchlrnsL, Las Angeles.
Caltf'3-nia U. Brain Research Ins.., Los Angeles,

IIIPPOCAKPAL MECHAN10INS ' PF0CES3E OF
MEMO)RY: TIIUDUGH7 ON A MOEDEL OF CERtEBRAL MUTUAL INFORMA71ON OF TWO PHYSIOWI GICA L
ORGANIZATION IN LEARMiNG, by W. &. Adey. 11962] RECORDS (Abstract), by D. 0. Walter and D. Brown-
[441p. inc. dlagrs. refs. (AFOER-65-1501) (sponsored 11 9621 [li]p. (Sponsored jointly hy Air Force Gffice of
jointly by Air Force Office of Scieddttfc Research under Scientific Research unde. AF AFOSR-61-81, National
AF A FOSR- 61 .81 and National Imstltutes of Health) Aeronanutics and Space Administration, and Pubit.
AD 623060 U'nclassified Health Service) Unclausified

Als p alshdI Brain FPanction: RKA and Brain Presentedl at Fall meeting of the kmer. Physlol. Soc..
Fun~ction;Memry and Learning: Pro(. Second Conf., Buffalo U., N. Y., Aug. 28-31,. 1962.
Lxu! Angeles, Zalif., 19612, ed. by M. A. B. Brazier.
Berkeley and Los Angeles, California U. Press, v. 2: Published in The Pnysioloailst, 1. 6- 293, Nov. 1963.
7J3-716, 1964. (AFOsit-,5-1499,

The mutual information connecting 2 partially rax.&m
A discussion is presented of the abiatio and drug studies functions is a general measure ef interaction, and ran
of the system orpniration o. the hippocampus in -nimals be numerically estimated from physiological aata. For
These at'.dies support the idea that die h'ppocarnpaa ays- two gaussian processes, I. e., those whose distribution
temn is viAlly concerned In thv, continued capability to of amplitudes follows the normal curve, the )nly rela-
make a disctimmtrt~ve pe formance Involving Zie tn~eg- tiona possible are linear ones; here the croef-correlation
rity of both recent and long-term memory functions. function Is sufficient to define the mutual Information.
Computer anelyses of various aspects of wave processes Correlation, however, underestimates Elhe muttu.A in-
during discriminative learning Indicated strong support formation for other distributions of amplitudes, or for
of the hypothesis nt conveyance of Information on the such physiologiacally interesting relationsh'ns as
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non-proportional response, or modulation of one signal each aromatic ring. The ring deformation may also be
by another. lagged mutua; information generalizes the described an a foidinig of 16' about a line betwee.n the
cross- correlation function, and can be assembled Into a p- substituted atoms. Ile exocyclic single bond distance
cross-Information function. Additional Insight to pro- is 1. 51A, at least 0. OZA longer than normal. The
vided by calculating the multivartate mutual information lengthening is attributed in part to the orthogonality of
at *,everal lags at once, these lags to be selected on the the v -systems in the molecule and in part to intramolecat-
basis of the cross- Information function- The degree of lar Wtain. Other distances are Dormai. The distribution
relationship indicated by cross- correlation vc that indi- oi strain in the molecule i.j discussed.
cated b7 lagged and multivariate mutual information, be-
tween pairs of related electroencephalographlc traces,
will he compared, and the additional Insight due to the 441
new technique explained. The direct extension of such
calculations to process additional parameters derived California U. ')ept. of Chemistry, Los Angeles.
from EEG traces. such as filter outpute, will be shown
to provide material for direct study of the cerebral coding THE CRYSTAL STRUCTURE OF TRIMETHYLC(O-
of Information transfer. SULFONIUM PERCHLORATE [(CH2)3 S~jCJ~0 4-, by

C. L. Coulter, P. K- Genteel, and J. D. McCullough.

439 11962: [61p. lcdl. diagra. tables, refs. (Sponsored
jointly by Air Force Office of Scientific Research under

Caliorna U Dep. o Asronmy, ye ngees.AF 49(638)719 and National Science Foundation)
Calforia 1. ept ofAstonoy, ,w ngees.Unc~ssslfed

A COMPARI9ON OF ASTRONOVMICAL AND ZfLLISTICPulseInAt rt.v.1:6-51,Jy1M
TRADITIONS IN ORBIT COMPUTATION, by S. Iferrick.PulseinAaCytv1: 7-SJy193
May 1962, 25p. Incl. refs. (Astrodyn2mical rept. no. Crys~s of [(Ch0j) 3 0]1*004  displa tetragonal bym-
14) (AFOSR-2941) (AF 49(638)498) AD 277356 - a

Unclassified metry with nilt cell dimension, a = 11. 66 * 0. O!A and
c =5.99*0.OlA. The space groupis P1121 M with

Presented at Internat'l. Union of Theoretical and Z = 4. A satisfactory trial structure was found by use
Applied Mechanics, lnternat'l. Symposium on the of a 3-di1mensional Patterson summation and the refine-
Dyniamics; of Satellites, Paris (France), May 28-30, 1962. ment was carried out by means of 3-dimensio-Al differ-

ence syntheses and least-squares routine on the IBM
A mathematical study Is presented of differential formu- 7090. The [(CL SD* ton Is required crystallographi-
lae, which are useful in the mathematical difftrentialt(R
ccrrectlon of an approximate orbit into better agreement rally to have the symmetry m but ;t aj~roximaies the
with observation. in the physical or thrust differenitial symmetry 3m. The perchlorate Ions are cyrst~alograph-
c.,rreetion of a non- repdezvous traje~ctory Into onie that Ically of 2 types, one w-ith required symmetry 4 and
intercepts Its target, in guidance, in error analysis, and the ot "crnith -equired symmetry mim2. However, the
tn optimization. The discussion is limited tona compari- i'erchlo. ate ions of the second type acnileve the required
son of astronomical differenitial correction itethods uf th symmetry in a statistical (disordered) manner. Bond
the adtoint mathod that has come into space navigation distances and angles In the trimnethyloxasulfoclum Ion
from ballistlcs. (Contractor's abstract) are:

S- C(I) =1. 78 a 0. DlA, S- C(2) =1. 76 * 0. 01A,
440 S-0C 1. 45 * O.O1A, C(1)-S-C(1) 1 05. f a 0.?7,

CMl-.S-C(2) =105.7 * 0.5%, C(I)-S-O =112.1 * 0. 5',
Caioni 1 Dp.ofCeisrLos Angeles. C(2)-S-0 114.8*a0.6. In the ordered Perchlorate

California~~~tns U.Dpt f hmsty =~*1.45 a0.OIA, 0-Cl-C 111.5 ±0.90

THE CR7YSTAL STRUCTURE OF THE DIOLEFfN OF ard I ( 8 t±0. 9'. (Contrator's abstract)
[2, 21PARACYCLOPHANE. by C. L- Cotalter a.nd KC. N.
Trueblood. 119C2! 110kp. incl. diagra. table&, refs.
(AFO)SR-65-2i61) (AF 49(638)719; AD 627513 442

Unclassified
Califo.-nl~a U. Dept. of Chemistry, Los Angeles.

Also publishedin Acta Cryst., v. 16: 6c^7-V67, July
I 96.~~~~. ~HIGH PRESSURE C L~iST~Y I.UTA A

RATES AT VERY WIGII PRESSURES, by W. F. Liboy.
The diolefin of 1,2, 2j'aracyclophane (C, H1 2 I forms F1962,1,161p. tncl, refs. (AFOSR-2923) (AF 49(638)901)

monoclinic crystals with ao 6.866, ba 11. 636,Ucasfe

c, 7.640A. 0 116.9' and 2 molecules in the unit cell Aiso pulishbed in P,-oc. Nat'l. Acad- Sdi., v. 48: 1475-

in space group P21I c. The structurf, has been refined by 18 92

full matrix 3-dimens-rxa! least-squares methods, and It apears to be true that strong shocks can cause chemit-
the final parameters include small corrections for molec- cal changes in solids at rates mnuch higher than any
ular libraticn. The aromatic rings are bent Into a boat known diffusion or nucleation growth mechanism can give.
form about 14 at each end, and thae bonds to it-- -carbons It is suggested that the extreme compressions caused
are bent an additional 15' from the plane of the edge of by extreme pressures iti the megabar region can convert
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essntially the entire crystallIne mass Into I single Aisopublshed In Jour. Chem. Phys.. v. 38: 420-425,
activated complex which may be the often suggested Jan. IU.
metallic state all matter must give at extreme compres-
ston. Whethei the tr..nsitioa state be metallic or not, The principle that electrons cannot be readily exchanged
the release of prersure Wolowing the passage of the shock between aqueous ions of diferent valence, unless they
wave causes the system to expand and thus to produce vosstas sufficient ap ometrical similarity to reduce to a
that form of ordiarry matter whinch is stablest at the de- minimum the energy transfer required by the simultane-
gree of expansion where the transition state ceases to be one and instantaneous conversion of an Ion of one valence
stable (in the case of the metallic manifestation, where to another while a second Is changed in the exat opposi'te
It ceases to be metallic). Thus large masses of matter way, has been firmly established. The Franck-Condon
might be m~ad to undergo certain special chemical changes principle a3 applied to electron movement as woll as to
at the incredible speeds corresponding to the duration of optical transitions thus has been found to be completely
shock pressures. The special conditions are that com- commanding in the case of electron exchange reactions
presslon of the original substance should give the same transition element tons In aqueous solution, e. g., Fe 2
(metallic) transition state that compresion of the product 3.,, 4*
to the same density would have given and tha th rdc and Fe3 exchange electron& slowly whill Fe(CN 6  and
be stabler at the conditions of compression, pressure, Fe'CN) 3 exchange iery rapdly. Rapid electron ex-
and temperature just following the piotsage of the shock 62-
wave &nd which first causes the (metallic) transition stt change octurs also between U 4 and 74104 even
to revert to an ordinary low pressure form. A particular though the oxygen atoms do not exchange. Thus a type
case is thought to be the conversion of rhombohedral of tunneling of electrons is firmly proved to occur when
graphite to diamond by explosive shock. Another may the source and sink (reduting and oxidizing) Ions (or
be the formation of diamonds on Impact in such meteor- molecules) satisfy the requirement of the Franck-Condon
lites a~s Canyon Diablo. principle of being -r7zfficlently similar geometrically to

leave little need for change in hydration energy after the
electron transfer. This principle should apply also to

443 oxidation and reductihm reactions among the transition
elements, and the present work examizes the avimlable

California U. Dept. of Chemistry, Los Angeles. kinetic data (particularly those of Taube and co- workers)
to establish Ihe extent of this applicability which appears

CHEMSTRY OF POSITIVE TONS. nI. ION-MOLECULE to be substantial.
REACII1ONS IN RADIOLYSIS OF N-HEXANE AT LOW
TEMER13ATURIs, by L. Kevan and W. F. tabby. 1 19621
12]p. tacd, table. (APOSR-J452) (Also bound with Its 445
AFOSR-4864; AD 414457) (AF 49(99MT-

Unclassified California U. [Dept. of Chem- &try) Los Angeles.

Als~pu l~se n Jcvr. Chem. Phys., v. 37-,2496- THEORY OF METALLIC IXAWIND, by W, F. Libby.
2497, Nov. 15,71962. 1119621 f5jp. (AFOSR-64-0030) (Also bound with its

AFOSR-4864; AD 414457) (AF 49(&s8)9D1) AD 435951
Tabulated results of (.06 radlolysts of n-hexanee at Unclassified
various temperatures -are presented, Analyses were
carried out by gas chromatography using a flame ionize- Also published in Phys. Rev., v. 130: 548-549.
tion deWtecor. It was also found that the yield of m.Ap-
dodecane at room temperature was not affected by 0. 03
K added Iodlae or by 1% added pentene, both of which The fact that compression of Group MV elements and
have been widely used as radical sec-vengers. In addition, of Groups rn-V and Il-VI binary compounds forms new
8 mol % propylamine did not reduce the yield. This denser phases with 6 eam neighbor body- centered tetra-
strongly indicates that Carbootwo ions for-ted by loss of gonal lattices which are metallic requires theoretical
atomic hydrogen from the original parent-t~n radicals elqplanatios. We think of this new set of metals as
formed by the radiation are not Important. Thie carboni- being typified by tfr' expected new metallic phase of car-
um Ions would be strongly acidic. The scavenger re- bon to be bbfaned by compression of di.amond which is
sults at r-oom temperature indicate that n-dodecane is called metallic diamond. It is proposed that this new
formed by an Ionic process involving the original Ion dassR of metals of which tin Is the only presont example
radicals. The increase In yield Phow-s that this process on&!- ordinary conditions, and which may include a new
becomes more efficient at lo% temperztures. metallic form of carbon denser than diamond called

metallic diamorA. can he understood rs a 3-dimensional
analog of the I dimensional metal graphite. The ex-eass

444 number of 'ý -Lazri cally equivalent nearest neighbors
over th- 4 bonds possible from the available electrons

California V. Dept. of Chemistry. Loos Angeles. and orbi-Als causes crystal-wide resonance which gives
the mnetullic prrupertles. (Contra,.or'a abstract)

ELIVýTRUN TRANSFER AMONG I HE TRANMTION
FLEUMENl: THE COINTROLLING 1FOLE OF THE
FRANcir-ctNDON PRINCIPLE :)N RATES, by W. P'.
Lllfy. JIM)2 fl6jp. Inc. table, refs. (AIVSR-64-
0027) (4lal li _wuthits APO8R-4864; AD 414457)
tAF 49((38)901) AD 435953 Unclassified
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446 Also p bled in Automatic and Remotte Control, v. 2
5 63-357;V, 1964.

California U. Dept. of Engineering, Los Angeles.
'It stability if a class of systems Is shown by te use

A MODEL REFERENCED PARAMETER TRAClING of the basic theorems of the direct method Thi set dof
TECHNIQUE FOR ADAPTIVE CONTROL SYSTEMS. inequalities defines a region, and if the nonlinear or
I. THE PIU•NPLE OF ADAPTATION, by D. D. Donalson time varying part of tW system remains inside this
and C. T. Leoudes. 119611112]p. incl, diagrs. (APOSR- region, then the stability of the system It assured. The
3116) (AF 49(638)438) AD 438554 Unclassified asuil methods of approximaling the time response m',y

be used, and thus this technique can be used to aid the
Presented at Winter general meeting of the Amer. Inst. design of control systems. The technique Is applied to
Elec. Engineers, New York, Jan. 28-Feb. 2, 1962. second and third order examples and is coagmared to the

'variable gradient' method of solving these problems.
AIl published in IEEE Trans. on Appl- and Indus., (Contractor's abstract)
v. 82: 2•--2-ept. 1963,

The purpose of this paper is to develop i fairly general 449
approach to adaptive control systems which, at the same
time, can be mechanized in a reasonable fashion. The California U. [IDpt. of Engineering] Los Angeles.
development is carried out initially for a simple syster"
with a linear time variant physical process and then ex- THE PROBLEM OF OPTIMAL MODE SWITCHING, by
tended to the general linear time variant case. Examples R. A. Nesbit. Sept. 10, 1962, 19p. incl. diagrs. refs.
are given. (Contractor's abstract) (AFtSR-4219) (In cooperation with Aerospace Cozp.,

ElSegundo, Calif.) (AFAAFOSR-62-68) AD293152
Unclassified

447
Also published in Proc. Optimum System Synthesis Conf.

California U. Dept. of Engineering, Los Angeles, ieronautical Systems Division, Wright Patterson AFB,
Sept 11-13. 1962, p. 41-54.

A MODEL REFERENCED PARAMETER TRACKING
TECHNIQUE FOR ADAPTIVE CONTROL SYSTEMS. H. A steepest descent modification of the switching times
STABILITY ANALYMS BY THE SECOND METHOD OF i, a mode switching control system can be based on
LVAPUNOV, by D. D. Donalsou and C. T. Leondes. first variation computations, and the computer storage
11961 1101p. tncl. diagra. (AFOSR-64-0972) (AF 49- requirement less than that required for functional
(618)438) AD 440596 Unclassified descent. By introducing control variables the mode

switching system can be put in the format usually used
Presented at Winter general meeting of the Amer. Inst. in the study of control optimtilion. The application of
Elec. Enginers, New York, Jan. 28- Feb. 2, 1982. the maximum principle yields a necessary condition for

optimum switching and a neceisary condition for chatter-
Aloublithed in IEEE Trans. on Appl. and tr -us., tng. If the switching problem is relaxed to assure the

:_-7 Sept. 1963. existence of an optimal solution, the computational prob-
lem of finding this optimum is not simplified by the

The purpose of this paper Is to develop stability analysis switching approach although meclhnizatlon of the control
results for the type of adaptive control systems described system may be simplifted. The use of steepest descent
in a companion paper, By their very nature such sys- procedure for determining the sLboptimal control, using
tems are In general nonausonomous sinte the inputs may a fixed number of switches, is only based upon dMfer-
be arbtrary functions of the time. The second method ential arguments. Some knowledge of the global proper-
of Lyapunov suppIJes the principal tools for this stability ties of the trajectory is required to assure the usefulness
analysis, while fairly general techniques at, presented of the procedure, (Contractor's abstract)
for generating the required Lyapunor functions for these
systems. Although the ar-alysis I! carried out In detail
for certain specific types of inputs, it is applicable to 450
other types as well.

California U, [Dept. of Engineering] Los Angeles.

448 SYNTHEtS OF OPTIMUM MULTIVARIABLE CONTROL
SYSTEMS BY THE METHOD OF STEEPEST DESCENT,

Calfornla U. [Dept. of Engineeringj Los Angeles. by H. C. Ikiteh. [19621161p. Incl. dUtgrs. tables, refs.
(AFDSR-J149) (AFAFO03R-62-68) AD 400377

THE USE OF THE TECHNIQUE OF LINEAR BOUNDS Unclassified
FOR APPLYING THE DIRECT METHOD OF L7APUNOV
"7I) A CLASS OF NONUNEAR AND TIME VA :;.'NG Presented at Winter general me'ting of the Inst. Elec.
SYSTEMS, by It. A. Nesbit. [1962] [26). i ... dlagrs. and Electron. Engineers, New York, Jan. 27-Feb. 1,
(Theor) paper no. 420) (AFOSR-4218) (A7 AFOSR-62- 1963.
681 AD 292302 Unclassified

Also published in IEEE Trans. on Appi. and lds,.,
Presented at Second Internat'l. Cong. of the Intf.nat'l. v. 82: 123-130, JMay 1963.
Fed. -if Automatic Control. Basle (Switzerland) 1963,
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The optimtum synthesis of multiwrlable control systems Alac published In IEEE Trans. on Appi. and Indus.,
with generalized quadratic error criterion is solved by v.82: 214-21i, July 1963.
using the method of steepest descent In the Hilbert space.
Apart fr'm the conventdoril minmmization techniques, The concept of reducibility of linear differential equa-
this approach wors directly on the functional of the tions is discushed. Reducibility ts defined as the prop -
error criterion Itself so that the optimal solution can be erty which allows a differential equation to be reduced
6etermined through successive approximations. Since to an equivalent lower order differential equation. A
this solution can be obtained at high speed and with high criterion for reducibility and a technique for the reduc-
accuracy by using a digital computer, this method Is tion of linear differential equations are presented. A
particularly useful In solving the actuation problem -f system for which this reduction is possible shall be
adaptive control systems. (Contractor's abstract) called reducible and the property a being reducible shall

be called reducibility.

451
454California U. [Dept. of Engineering] Los Angeles.
California U. Dept. of Engineering, Los Angeles.

THE PROBLEM OF OPTIMAL MODE SWITCHING, by
R. A. Nesbit. [1962] [141. tncl. diagra. refs. (AFOSR- A SUBOPTIMAL ON-LINE FISCRETE CONTROLLER
J775) (In cooperatIon with Aerospace Corp., El Segundo, WITH BOUNDED CONTROL VARIABLES, by F. H.
Calilf.) (AFAPOSR-62-08) AD 293152 Unclassified Klshi.. 1962][7Jp. incl. dLagrs. table. (AFOSR-65-

0619) (AF AV)SR-62-68) AD 615182 UnclaAsifled
Also published in Proc. Optimum System Synthesis Conf..
Ae iczl Systemos Division, Wright F:.tte rson AFB, Presented at IEEE Pacific annual meeting, Spokane,
Sept. 11-13, 1962, p. 41-54. Wash., Aug. 26-29, 1963

Fozr .-bstrct see item no. 449, Vol. VI. Also published In IEEE Trans. on Appl. and Indus.,
1. 83: 216-222, July 1964.

452 1 Inethod to synthesize the control signal on-line, by
using the form of an optimization problem Is examined.

California U. [Dept. of Engineering] Los Aiugeles. Control of linear processes is considered, and bounds
or Inequality constraints on the control variable are

A CONTBOM L IA UTY CRITERION FOR A CLASS UF attacked directly, without assigning penalties on the
LINEAR SYSTEMS, by A. R. Stubberud. 119662 141p. performance criterion. The optimal- control problem
(AFOSR-J864) (AF AFOSR-62-tS) AD 416557 ts formulated as a nonl~near programming problem, and

Unclassified the solution is obtained through a co-ordinate-wise
gradient method. Simulation of the on-line controllIer

Presented at Western Electronic Show and Convention, is performed; a marked Improvempnt in accuracy over
San Francisco, Calif., kn'g- 20-23. 1963. conventional sampled data systems is shown. The

mdthod at presently employed, can coi.sider bounds on
Alsopublished in VESCON Technical Papers, v. 7 the magnitude or on the ratio of change of the rontbol

•FPaprIo 12.1, p. 1-4, 1963. vartabli. (Contractor's abstract)

Alsol tised in IEEE Trans. on Appl. and I.dus..
1. 83: 411-413, Nov. 1964. 455

A linear system is cwmpletely controllable if for any California U. [Dept. of Physics] Los Angeles.
initial condition a caorrol can be found to take the eystein
to the origin. P-esent controllability criteria require A SIMPLE TREATMENT OF NUCLEAR DIRECT
knowing the welghtWe fwuction matrix of the system. A INvTERACTION PROCESSES, by I. E. McCarthy and D.
criterion is presented which is applicable to a broad L. Pursey [1960] L4]p. Incl. d"agr, (Spsored jointly
class of linear s8'sten., and which does not require by Air Force Office of Scientific Research under
kx-nIledge of this mairix. (Contractor's absLtract) [AF 49(638)717, and National Science Foundation)

Unclassified

453 Published in Proc. Internatil. Conf. on Nuclear Struc-
ture. Kingston, Ontario (Canada) (Aug. 29-Sept. 3, 1960)

Caalfornia V. [Dept of Engineering, Lo3 Angeles. Turorto U. Press, 1960, p. 381-384.

REDUCI•IL•Y•' OF LINEAR SYSTEMS, by A. R. Physical argui1ents are used to ?redict the effect on
Stubberud. [2962] ,61p. (AZOSR-j]619) (AF AFOSf- differential cross-sections of various types of tistortion
62-68) AD 427713 Linctassifted of me wave-functions used in the distorted-wave Born

approximation treatment of direct Interactions. A
Presented at Winttr general meeting of the Inst. Elec. simple but fairly realistic model for a-particle wave-
and Electron- Engtnee'_. e,-w York. Jan. 2-Feb. 1, functions givos reasonable agreement with observed
1963. cros-sections for Or,*') scattering.
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456 arrangement energy for a nucleon at the top of the
Fermi sea is thus obtained to be ý 8 mev. The single

California U. f Dept. of Physics] Los Angeles. particle energie,- of oxygen-16 come out in fair agree-
ment with experiments. The rearrangement energy,

BARYON MASS SPLITTING AND WEAK AND STRONG usually neglected when calculating the reactios matrix,
COUPLINGS, by K. Mahanthappa and W. Ramsay. gives a correction of -1 mev per nucleon in infinite
[1962) [41p. Incl. diagrs. table. (Sponsored jointly by nuclear matter and v -0. 1 mev per nucleon for
Air Force Office of Scientific Research under [AF 49- oxygen-16.
(638)717) and National Science Foundation)

Unclassified
458

Published in Phys. Rev., v. 129: 2755-."758, Mar. 15,
1963. California U. [Dept. of Physics] Los Ange'es.

The mass difference between various barvons is attributed SIMPLE TREATMENT OF PIEDUC'7ON AMPUTIJ71DES.
to the presence of bosons weakly coupled to a primary I (Abstract), by C. Fronsdal, K. T. Mahanthappa, and
baryon. As an example, the case of EAts treated assum- R. E. Norton. [1962] [l~p. (Sponsored jointly by Air
ing the E - A parity to be even. An eigenvalue condition Force Office of Scientific Research under [AF 49(08)-
derived by Albright, Blackenbecler, and Goldberger, 717] and National Science Foundation) Unclassified
using the N/D method is rederived in a simple manner.
This derivation not only clarifies the assumptions, but Presented at meeting of the Amer. Phys. Soc.,
makes the algebraic handling of the problem very simple. Washington, D. C., Apr. 23-26, 1962.
(Contractor's abstract)

Published In Bull. Amer. Plys. Soc., Series II, v. 7:
0-0, Afar. 23, 19M.

457
The Cni- Fubini approximate version of the Mandelsnam

[Californla U. Dept. of Physics, Los Angeles.] represertation can be easily derived directly, that is,
without assuming the Mandelstam representation. This

REACTION MATRIX THEORY FOR A FINITE NUCLEUS treatment has been extended to production amplitudes.
BY THE SEPARATION METHOD, by H, S. Kohler, The resulting representation may be viewed as an ap-
11962] [251p. Incl. tables, refs. (Sponsored jointly by proximation to the as yet unknown complete representa-
Air Force Office of Scientific Research under [AF 49- tion for the production amplitudes. The method ex-
(638)717] and National Science Foundation) plicitly takes into account the 2-particle and 3-particle

Unclassified intermediate states; the higher particle number Inter-
mediate-state contributions are not entirely neglected

Published in Nuclear Phys., v. 38: 661-685, Nov. 1962. When unitarity ts Imposed, soluble integral equations are
obtained.

Binding energy, single particle energies and rad-as of
oxygen-16 were calculated by the reaction matrix method.
The single particle wave-functions were taken to be those 459
of a harnionic oscillator. For the nucleon-nucleon po-
tential, a hard core repulsion of radius 0. 4 fm and an California U. [Dept. of Physics] Los Angeles.
exponential shaped attraction with intrinsic range 2.5 fm
and infinite scaqterIng length were taken. This spin- SIMPLE TREATMENT OF PIVDUCTION AMPLITUDES.
independent potential was assumed to act only in s-states. 11 (Abstract), by K. T. Mahanthappa, R. E. Norton, and
The rcaction matrix was calculatece by the separation C. FronsdaL 119621 [l~p. (Sponsored jointly by Air
method. Saturation was obtained at an r. m.s. radius Force Office of Scientific Research under [AF 40(638)-
of 2.74 fm and a binding energy of 3.4 mev per nucleon. 7171 and National Science Foundation) Unclassified
The experimental values are 2.58 fm and 9 mev per
nucleon. The above potential will give too little binding Presented at meeting of the Amer. Phy , Soc.,
also for infinite nuclear matter, at somewhat too small Washington, D. C., Apr. 23-26, 1962.
density. The characteristic features of the reactior
matrix is discussed and an approximate but explicit ex- Published in Bul l. Amer. Phys. Soc., Series 1U, v. 7:
pre~sion given. It Is brought out that the correlation be- - 1962.
tween 2 nucleons depends mainly on the states or potential
energies of the 2 nucleons and is larger of 2 nucleons deep The Integral equations indicated in the foregoing abstract
down in the Fermi sea than at the top. It was concluded are reduced to the Fredholm form by the Omnes method,
that this would lead to peculiar properties of nuclear and the solutions are obtained under suitable approxitma-
matter, With the total energy given in the reaction tions. Consistency of the solutions and applications to
matrix approximation the variational method gives a physical problems are discussed.
shell model potential consisting of essentially 3 parts.
One corresponds to the ordinary Hartree- Fock potential.
Another has closely the same form as the Hartree-Fock
potential and decreases the strength of this by about 15i
for infinite nuclear matter oi normal density. The
weakest part is proportional to the square oi the local
density and is at normal density . -1 mev. The re-
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40D lubgroup of the local gauge group. There are 4 we,•k
charged vector bosons, associated in pairs with the

California U. fDept. of Physics] Los Angeles. right and left-handed connections of the gauge group;
the only neutral vector is the photon. (Contractor's

EMPUFMD WO-DIENSIONAL MODEL FOR abstract)
NUCLEAR-COUPUNG SCHEMES (Abstract), by S. A.
Mosedowsk. [11462 [l[p. (ponsored jointly by Air
Force Office of Scientific Research under [AF 49(e38)- 462

717], Army Research Office (Durham), and National
Science Foundation) Unclassified California U. Dept. of Physicb, Riverside.

Presented at meeting of the Amer. Phys. Soc., EXCHANGE NARROWING OF d BANDS IN FERIK)-
Washington, D. C., Apr. 23-26, 1962. MAGNETS, by T. We'Jram and J. Callaway. [1962]

'7]p. incl. refs. (AFOSR-4060) (AFAFOSR-61-70)
Published in Bull. Amer. Phys. Soc., Series II, v. 7:, Unclassified
ri67 T , 1962.

Presented at meeting of the Amer. Phys., Soc.,
In order to gain insight into the relttion of nuclear- Baltimore, Md., Mar. 26-29, IM2.
coupling schemes to the basic 2 nucleon interactions, it
may be instructive to consider a 2-dimenstonal analog Abstract published in Bull. Amer. Phys. Soc., Series
of the nucleus. Whis model contains all the essential 1I, v. 7: 210, Mar. 26, 1962.
features of actual nuclei, such as saturation, shell struc-
ture, nuclear deformation, and pairing effects; It is Also published In S'hys. Rev., -,. 127: 1605-1611,
r'.uch simpler to treat, although it lacks some detailed Sept, 1, 1962.
features of reality. The calculations become particularly
simple in the case of short-range Interactions with her- A semlphenomenologtcal Hamiltonian based on the gen-
monte-oscillator wave functions. A basic interaction of eralized Hartree- Fock equations for a 2-component spinor
the following form Is assumedL Is developed which describes the interaction of an elec-

2 iron in the 6 band with the spla waves of a ferromagnet.
V jo(rt 2 - c lp5,(rJ - 6 (ri})p1 2 ] Solutions to the effective Hamiltonian are examined in

the fight-bindinL approximation ausing a self-consistent

c2Pjf6(r1 .)p1 . c38(ri1)
6
(rtk)

6
(rj). separntion of the electron and spin wave variables. The

dynam' I Interaction o* the electron with the spin waves
The 4 parm -,!ers are constrained by the requirement gives rise ta A band-narrow n•g factor exp(-Q) analogous
that the total nuclear energy is a minimum. The to'al to that obtained by Yamas hita and Kurosawa for the
energy turns out to be exactly 8,'9 as large as for uniform polaron. C Increases with temperature and estimates
matter of the mean-square radius as the oscillator dis- show that it may b. on the order of unity for a typical
tributlon, regardless of the values of the parameters. ferromaguet at low 

t
emperatures.

Also, the energy lowering due to any quadrupole moment
implies that the effective quadrupole-quadrupole interac-
tion is very nearly of the strength' required to give rota- 463
ticial spectra with rigid' where it not for pairing
effects. California U. Dept. of Physics. Riverstde.

MOMENT SNGULAERTY EXPANSFON FOR THE
461 DENSITYOF STATES, by J. Callaway and A. J. Hughes.

1962] [5)p. incl. diagra. tables, refs. (AFVSR-J35)
California U. Dept. of Physics, Los Acetes (AFAFOSR-61-70) AD 297117 Unclassified

THE WEAK AND THE STRONG COUPLINGS AND Presented at meeting of the Amer. Phys. Soc.,
GENERAL COVARIANCE, by R. Prkefsteln ind W. Baltimore, Md., Mar. 26-29, 1962.
Ramsay. [C•1 1;6)p. (Sponsored jointly by Air Force
Office of Scientific Research under [AF 19(638)?171 and Abstrct published In Bull. Amer. Phys. Soc.. Series
National Science Foundation) Mnclassified 1, .Y7: 21, Mr726, 1962.

Ajo pblished in Ann. Phys., v. 21:. 408-433, Feb. 1963. AlSO published In Phys. Rev., v. 128: 134-138, Oct. 1.
1962.

General covartance implies that the physical continuum
is characterized by its connection, as well as by its local A systematic appromation prucedure Is developed to
sarcture, and therefore by the symmetries of the con- determine the density of states associated with a particu-
nection, as well as of the loil Lorentz and gauge groups. lar energy band. The denshy of states is expressed as
The connection of the local Lorents group is as usual the sum of 2 functions, 1 of which contains the discon-
associated with the gravitational field; the correspondipg tinuous derivatives produced by critical points, and Is
connection of the gauge group is associated with the determined once the effective mas ses at these points
universal weak and electromagnetic couplings. The are known; the other is smooth, and Is expanded in
strong couplings have the complete symmeu-y of the local Jacobi polynomials. The coefficients in this expansion
gauge group. The -eak couplings have the lesser sym- are determined .om the moments of the distribution.
metry of the connection, which in turn corresponds to a Two applications of the method are given.
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464 The following method was used to determine the parame-
ters Q and B. The 3s and 3p radial equatione were

California U. Dept. of Physics, Riverside. integrated numerically with trial values of Q and B out
to a radius in the Coulombic region. The logarithmic

SPIN-WAVE CONTRIBUTION 70 THE SPECIFIC derivatives were then calculated and compared to those
HEAT OF EuS, by D. C. McCollum, Jr. and J. required by the Coulomb wave equation for the eipert-
Callaway. 119621 12kp. incl. diagra. (AFOSR-J52) mental eigenvalues. The Coulomb logarithmic deriva-
(Sponsored jointly by Air Force Office of Scientific Re- tives were computed from a semiconvergent expansion
3earch under AF AFOSR-61-70 and National Science in decreasing powers of r and valid at large r. The
Foundation) AD 400390 Unclassified parameters were then varied until agreement between

logarithmic derivatives was obtained. The final values
Also lished in Phys. Rev. Ltrs., v. 9: 376-377, for Q and B were found to be 20.915 and 2.0644, re-
Nov. spectively. Using these values for the potential, the

eigenvalues for the 4s, 4p and 5s, 5p states were deter-
Ferromagnetism has recently been reported in EuS mined and found to agree with experimental values to
and in other insulating europium salts. EuS has the within 1. 5%.
NaCl structure, the europium Ion being In an S state with
S 7/ 2 . The nature of the ferromagnetic exchange
coupling has not been clear since direct exchange 467
through overlap of the 4f electron wave functions is un-
likely to be important. A possible indirect exchange California U. IDept. of Physics] Riverside.
coupling mechanism has been proposed. Specific heat
measurements on EuS were undertaken in order that SPIN WAVE THERMAL CONDUCTIVITY (Abstract), ).y
the results might be compared with thi predlctiom of J. Callaway and T. Wolfram. 119621 1lp_ [AF AFOSR-
spinwave theory. 61-701 Unclassified

Presented at meeting of the Amer. Phys. Soc..
465 Stanford U., Calif., Dec. 27-29, 1962.

California U. Dept. of Physics, Riverside. Published in Bull. Amer. Phys. Soc.. Series II, v, 7:
619-_`De, 1962.

DIRECT MEASUREMENT OF THE ENERGY OF
ELECTH)NS OBTAINED FROM THE SURFACE OF In insulating ferromagnets and in garnets, thermal
SILICON BY FIELD EMISSION, by A. M. Russell. conduction at low temperatures may proceed primarily
[1962] [2k.p incl. diagrs. [AF AFOSR-61-701 through spin waves. The thermal conductivity due to

Unclassified spin waves has been calculated under the assumption
that the waves are scattered by bourdaries and by point

Published In Phys. Rev. Ltrs., v. 9: 417-418, Nov. 15, imperfections and compared with the conductivIty due
1962. to phonons. The mean free path for the scattering of

spin waves by point defects has been calculated and found
Field emission of electrons from a silicon point Is dis- -4
cussed. In particular, measurements of the critical to be proportional to k for long wavelengths. The

bias applie. t'f the collecting electrode as a 'unction of conductivity is proportional to T
2 

at the lowest tempera-
applied voltagi. are considered at room temperature. It tures where boundary scattering is dominant, with
is concluded that the additional negative bias required 3 4
at high fields is caused by an Increase in the potential corrections of order T3 and T resulting from dispersion

difference across the silicon emitter, and defect scattering.

466 468

California U. jDept. of Physics] Riverside. California U. LtDept. of Physics] Riverside.

PSEUDOPOTENTIAL FOR SODIUM (Abstract), by A. ULTRAVIOLET ABSORPTION BANDS IN COLD-WORKED
J. Hughes. [19621,111p. [AFAFOSR-61-701 KCI (Abstract), byX . W. Wild and A. N. Jette.

UnclassifIted A962[ 1kp. A,'F AFOSR-61-70j Unclassified

Presented at meeting of the Amer. Phys. Soc., Presented at meeting of the Amer. Phys. Soc.,
Stanford U., Calif., Dec. 27-29., 1962. Batimore, Md., Mar. 26-29. 1962.

Published in Bull. Amer. Phys. Soc., Series I1, v. 7: Published in Bull. Amer. Phys. Soc., Series II, v. 7:
611, Dec. 27, 1962. IN. Mar. 26, 1962.

The potential energy of a valence electron in sodium is A series of uv absorption hands has been observed In

represented by the function V(r) m -2 'r - Qe"Br r. Te single crystals of Harshaw KCI at the temperature.
second term is repulsive and Includes the effects of Some of these bands occur at the same wave lengths
ortlogormlity of the valence electron to the core electrrns. 2s those reported by Lity for additively colored KCL

The intensity of the observed bands in the additively
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colored crystals was proportional to the F-center con- 471
centration; the authors observed them in the virgin
Harshaw crystals where no measurable F concentration Caliiornia U. Dept. of Physics, Riverside.
was found. The fact that the Intensity appears to depend
on the degree of cold work and a diffusion time lead the METAL TO INSULA70R TRANS1TION IN ANTI FERK)-
authorn to interpret this as a low-temperature collector MAGNETS, by J. Callaway. 11962] [6]p. Incl. diagrs.
of point defects along dislocation lines. These centers (AIOSR-J.563) !AF AFOISR-62-31] AD 412601
have been observed to be stable in the temperature range Unclassified
from 78' to 193*1 but disappear at higher temperatures.

Also published in Internal 1. Conf. on the Phystcs of
Semiconductors, Exeter (Gt. Brit.) (July 1962), London

409 Inst. of Physics and the Physical Society, 1962, p. 584-
589.

Callkrnla U. Dept. of Physics, Riverside.
The energy band theory of anti-ferromagoetism,

SIN WAVE- ELECTRON INTERACTIONS IN MA,- originally proposed by Siater, has been applied to a
NETIC DL)DS, by T. Wolfram Doctoral thesis, study of the transition between metallic and Insulating
Aug. 1962, 146p. incl. diagra. refs. (AFOSR-4073) states of an anti-ferromagnet. A 2-sub--lattice •odel
(AF A11)SR-61-70 -nd AF AFOSR-62-319) of an anti-ferromagnet with body-centered cubic crystal
AD 291499 Unclassified structure was considered. An electron In this model

experiences a perlod1,. array of exchange potentials.
The formal theory of spin waves in ferro- and antiferro-

magnetic insulatoro is reviewed. Some recent experi-
ments which have established the ezistence of the spin 472
wave and Its associated quantum of energy, the magnon,
are discussed. Slater's band Jheory of spin waves in California U. Dept. of Physics, Riverside.
Insulators and Its generalization by Edwards to ferro-
magnetic metals is considered. The band- type states EXCHANGE NARIROWING OF d BANDS IN ANTIFERIO-
interact dynamically with the spin wave states. A semi- MAGNETS, by T. Wolfram and J. Callaway. f1962]
phenomenological theory describing the interaction of [5]p. (A)OSR-J707) (AF AFOSR-62-318) AD 413649
electrons and spin waves is formulated. The Intra- Unclassified
atomic exchange arisng in the Hartree- Fock equations
is treated as an operator which couples the 'Itinerant' Also published in Phys. Rev., v. 130: 45-49, Apr. 1,
electron to the spin -rave system. The coupled
Hamiltonian is thon separated Into effective electron and
spin inve Hamiltonlans. The average effect of the spin The theory of exchange narrowing of d bands presewted
waves on the electron In both the ferro and antiferromag- in a previous paper for the ferromagnet is extended to
net L3 shown to result in a dynamic interaction wh' ch the case of the antiferromagnet It is shown that the
glees rise to a locali-ation of the electron and a narrowing dynnmIc s•in wale-electron interaction gives rise to a
of the d-band width. The electronic band width depends
n-rametrtcally upon the state of excitation of the spin narrowing l, etor e6-. r depends upon the state nf
• ntem, and decreases with temperature. In the ferro- excitation of the spin system and tncreases with the
magnet this interaction can cause an asymmetry In the number of amtIferronagnetic magnuns and hence with
densit. of states: the density of states for the spin 'down' temperature It Is suggested that this effect may con-
sub-band being larger than that of spin 'up* sub-band. tribute to tte high resistivity of u. large number of anti-
(Contractor's abstract) ferro-na..etic compounds.

470 473

California U. Dept. of Physics, Riverside. California U. [Dept. of Pbysxcsj Riverside,

INDIRECT EXC14ANGE FERROMAGNE-41SM IN FERROMAGNETIC TPANSITION IN EuS (Abstract),
INSULATORS, by J. Callaway. [19621 [S3p. (AFOSR- bv R. L. Wild and R. D. Archer. [1962] [lip.
J269) (AF AFOSR-62-318) AD 400885 Unclassified [AF AFOSR-62-318] Unclassified

"Also published Ir NL.vo ClImento, Series X, v, 26: Presented at meeting of the Amer. Phys. Soc.,
- '7ov_, .962. Washington U., Seattle, Aug. 27-29, 1962.

The disco.ery off insultating ferron ignetism including Published in Bull. Amner. Phys. Soc., Series IT, v. 7:-
EuO, EuH2. and EuSl-3) has raised questions con- 440, Aug. 27. 1962.
cerning tht nature of the exchange Interaction responsi-
ble for the alignment of 4V electron spins. Direct ex- EuS is found to undergo a ferrcmagnetlc transition at a
change between 4V electons on differing lattice sites is Curie temaperature of 20*K. It was indicated that this is
not litke!y to be important, nor Is the standard energy the first rare-earth sulfide to show ferromagnetic be-
band theory of ferronmagnetism applicable. An imdirect havlor. The possibility of this ferromagnetic -4te was
coupling mechanism which may be responsible for ferro- sugges'ed by J. Callaway. The sample was prepared
magnetiaei in these materials it described qualitatively,
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by passing purified hydrogen-sulfide gas over 99.88% 476

pure Eu2 0 3 held at a temperature o! 1100*C. The ex-
cess sulfur was removed by heating in a vacuum. A Cambridge Language Research Unit (Gt. Brit.).
pellet was pressed at 10,000 atm and made into a
Rowland ring which served as the core of a transformer. THE CALCULATION OF CONSTANTS OF THE STABLE
The sample was found to have NaCl- type structure by PARIICLES, by E. W. Bastin and A. F. Parker-Rhodes.
x-ray diffraction. Measurement of the thermal conduc- 1962, 21p. incl. diagre. (Rept. no. ISU 8) (A10SR-ttvity, magnetic susceptibility, and specific heats as a 5050) (AF 61(052)331) AD 414082 Unclassified
fntionty oftmag ertic r pan
function of temperature are planned. The algebra of Descriptive Heararchy is used to dqduce

the basic dimensionless ratios relating to the stable
474 elementary particle system (the proton/electron system).

To carry out these deductlons, a control system (a
Cambridge Language Research Unit (Gt. Brit.) basis for a general picture of the physical world) Is intro-

duced based on the ordinary idea of a constant of nature.
RESEARICH ON INFORMAT7ON STRUCTURE, by E. W. From this it is evei.ttally shown that there must exist
Bastin. Annual rept. no. 2, Jan. I-Dec. 31, 1961. quantities which underlie measurenment but are not
Mar. 12, 1962 125mp. Incl. diagra. refs. (AFOSR-2533) themselves particular values of a potentially continuous
(AF 61(052)331) AD 289450 Unclassified variate. The fact that there exists wiversal miats (e.g.

of charge or spin) forces a distinction between the
It is shown how the PACE analogue representation of an classical constants of nature and protartthms to be made.
Information structure can be used to calculate numbers
that are of the right sort to interpret as elementary ppr-
ticle constants. This method of calculation is related 477
to that employed by Helsenberg using a non-linear wave
eqL lion. The first part of the report describes how an [Cambridge Langage Research Unit (GL. Brit. )J
Important case of the application and use of an informa-
Ilon structure Is to be found in the analysis of the origin PRESENTATION OF THE HEISENBERG RE UIRKET

and nature of the fundamental constants of elementary OF NON-DECOMPOSA.LLFDTY IN PARTICLE TitEOY
particle physics. The second part relates the process BY USE OF OVERALL FEEDBACK IN A CONTROL
of calculation of such constants from the properties of SYSTEM, IT TEAD OF BY THE USE OF NON- LIN-
an Information structure to the non-iinear wave equation EAsdTY IN DIFFERC. TIAL EQUATIONr, oy E. Wg.
technique bw~ng u~sed by Heisneberg. Bastin and C. W, Kilmitster. 11962] 181p. Incl. diag.

(Bound with AFOSR-253; AD 289450) [AF 61(052)-

33ij Unclassified

475 A discussion is presented of the relationship betwuen
Cambridge Language Research Unit (GL Brit.). the CASPAR method of calculating conestnts character-

istic of elementary particles and current quantum me-
A THEORY OF THE OG[QN OF MASS WITHIN A chanical methcod. The approach used here is distinct
CONTROL MODEL OF THE I.LEMENTARY PARTICLES, f,-om quantum field theory (Heisenberg's non-linar
by E. W. Bastin and A. Woodside. Feb. 20, 1962 [121p. theory) in that it particle constants are to be calculated
incl. diagrs. (AFOSR-2702) ( h then the calculation must depend in an essential way
AFOSR-2533; AD 289450) (AF 61(052)331) AD 275843 upon the existeoe of interactions between the modes of

Unclassified representation of the particles. The CASPAR thwory is
based upon the idea of a control system and the types of

A new method is shown for calculating elementary particle mathematical deductln that are admitted within it have
constants because the current method Is appropriate only themselves ultimately to be bult up from this Idea. It
when some constants, which will be called primary con- will be apparent that there ts a basic formal difference
starts, are assumed to be known already. The expert- between the teeory that is being described and quantum
mental computing method for deriving numbers which mechanics. For if one describes the control system in
have the right logical form to be interpreted as the pri- terms of a differential equation, then this equation will
mary type of constant characteristic of elementary par- be in one independent variable whereas the wave equation
ticies is described. A summary of the theoretical status of quantum mec~anics is a partial differential equation
of the results obtained to presented. The theoretical in 4 independent variables. The various arguments givenin this article are the basis for the use of control syw-
step that stil has to be taken la that of defining combina- tems which are being used in designing the next PACE
tions of systems, which wi l be done by developing the experiment. If the forthcoming experiment is success-
interpretation of the described model to include the idea ful it will then be possible to initiate discussion with the
of partitioning the sets of elt.-ents In a single level to Heisenberg schvol on the further potentialities of the
provide quasi-independent s.,o-systems. This concept control technique.
of a physically measurable quantity Is extended from the
field of natural numbers to the field of rationals. 478

Cambridge Langua;e Research Unit (GL Brit.).

FREEING THE MIND. Vt. THE INTELLECTS NEW
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EYE, by M. Masterman. [1962j [lp. (AFOSR-J546) TECHNETIUM SYSTEMS: THE NEW PHASES ReAl6
(AF 61(052)542) AD 411446 Unclassified AND TcAI 6 , by L. M. D'Alte Da Velga. [19621 [21p.

Als iuH nW In Times Literary Suppl.. v 61- .4, (AFOSR-3817) (AF BOAR-61-24) Unclassified

Alsopublished in Philos. Mag., v. 7:. 1247-1248, July
It Is suggested that the use of the digital computer to 1961.
process non-numerical data can stimulate new theoretical
concepts, Intitutive as well as mathematical. Examples Two previously unreported phases, ReAl 6 and TcAl 6 ,
are cited from experiments involving word games, ma- were found and appear to be isostructural with MnAl6 .
chine translations and classificatory problems. Despite
its application to linguistics, medicine, and anthropology, Powder photographs of the 3 systems are similar and
the potential range of application and development of this the systematic absences for ReAl 6 and TeAl6 are con-
new theory has only been scratched sistent with the space grou) Cemm previously proposed

for M.iA16. The crystals Lre prismatic needles of the
form (110) and cell ,drmeustons are a = 6.59, b = 7.61,

479 and c = 9.02A for ReAl 6 ; and a = 6.58, b = 7.63, and

Cambridge U. Cavendish Lab. (GL Brit. c)= 9.A for TAl6

THE DEPENDENCE OF CROSS-SLUP ON STACIaNG- 481
FAULT ENERGY IN FACE- CENTERED CUBIC METALS
AND ALLOYS, by P. P_ Thornton, T. E. Mitchell, and Cambridge U. Cavendish Lab. (Gt. Brit.).
P. B. Hirsch. Annual summary rept. no. 3, July 9,
1962, 17p. tnct. diagrs. tables, refs. (AFOSR-2934) THE ELECTRON DISTRIBUTION IN CHRO0MIUM, by M.
(AF 61(052)98) AD 289147 Unclassified J. Cooper. [1962] [61p. incl. tables, refs. (AFOSR-

J43) (AF EOAR-61-24) AD 297113 UnclassifiedAisop l~hedIn Philos. Mag., v. 7:. 1349-1369, Aug.
19i2. Also published In Philos. Mat. , v. 7. 2059-2064, Dec.

1962-.
The results of an experimental study of the temperature

and strain- rate dependence of rlIIIfor Cu- Zn alloys are X-ray Intensity measurements for Cr powder, Agla

described and interpreted in terms of Seeger's tiheoreti- radiation, were placed on an absolute scale by direct
cal analysis of r~ The values of the stacking-fault measurement of the power in the incident bearn Effects

111 y rdue to preferred orientation, surface roughness and
energy, Y, derived in this way are compared with the extinction were shown to be negligible and measarements
estimates of v for the same alloys obtained directly from using CuK* radiation confirmed the absence of effects
electron microscope observations of dislocation nodes. which vary with wavelength. The experimental scatter-
The two sets of values are found to disagree, stnd the ing factors determined from the intensity measurements
nature of the discrepancy is such as to throw serious were found to agree with the theoretical values for the
doubts on the applicabilty of the Seeger analysis to ground-state free atom on a relative scale, but to be
Cu-based alloys with eia - 1- 10. The lower limits of about 5% lower on an absolute scale. This it similar
v for pure Cu and Ag, from electron microscnpe data, to the 4% difference reported by Batterman, Chipman

are - 60 ergscm2 and - 30 ergs, cm 2 :; the values of v and DeMarco for measurements on Fe, Cu and Al, and
r2 comparison of measurements from a sample of this Cu

deduced from Seeger's rI analysis are i 170 ergs, cm with those from Cr confirmed the agreement of the

and - 30 ergs/cm2 , respectively. The lower limit of v, absolute scales. (Contractor's abstract)
for Cu is inconsistent with the previously accepted figure
based on the assumption that -/is twice the twin boundary
energy, and this assumpticn is now held to be invalid. 482
Seeger's model of cross-slip at Lome.-Cottrell barriers
is exmmined critically, and found to be incompatible with Cambridge U. Cavendish Lab. (GL Brit. ).,

the observations in Cu and Al that screws are held up
preferentially. It is proposed that screws are stopped THE STRUCTURE OF THE a-PHASE Co 2 Mo3 , by J. B.
by becomeng heavily jogged in the dense tangles observed Forsyth and L. M. D'Alte DN Vetga. [1962] [41p. incl.
by transmission microscopy, and that cross-slip occurs diagra. tables, refs. (AFOSR-J741) (AF BOAR-61-24)
at these tangles by processes controlled by jogs. .Con- AD 413642 UnclassIfied
tractor's abstract)

Alsopublished in Acta CrysL, v. 16: 509-512, June 10,

480
The a-phase structure of Co2Mo 3 has been confirmed by
single-crystal measurements. The structure has been

THE ALUMlNUM-RPErJM AND ALUMINUM- refined and the interatomic distances compared with
thoe i in co 7 Mo 6 and 3 other a-phases. The distribution

of atoms in the available sites has been determined:

"= lt.s <"
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cobalt occupies the 12-fold, molybdenum the 15-fold, reached by encircling the lowest 3-particle singularity in
and a mixture of Co and Mo th'e 14-fold coordinated an anticlockwise direction by using generali zed normal
positions. (Contractor's abstract) threshceld discontinuity formulae derived from tahltarity.

The Integral equation is not Fredhoim because of the
connectedness structure of the S-particle amplitude but

483 this difficulty Is overcome by a manipulation which intro-
duces extra integrations In which complex normal thresh-

Cambridge U. Dept. of Applied Mathematics and olds may oc ur. If there is a 2-particle state 2' with&a
Theoretical Physics (Gt. Brit.),. particle in common with the Z-particlo state, then the

norm~al threshold corresponding to the state 2%, which
ANOMALOUS SINGULARITIES IN PHYSICAL REGIONS, vanisbcs on this particular 3-particle sheet, is verified.
by P. V. Landshoff. [1982] [21p. (AFOSR-J221) Three-particle sheets reached by different routes arc
(AF EOAR-63-79) AD 400440 Unclassified also considered.

Alsopublishedin Phys. Ltrs., v. 3:ý 116-11'7, Dec. 15,
1962;. 486

An explicit example Is given of a singularity for a pro- Cambridge U. -Dept. of Applied Mathematics and
duction process, using perturbation theory, It Is argued, Theoretical Physics (Gt. Brit.).
however, that these singularities cannot occur in scatter-
ing processes. UNITARITY AND THE EVALUATION OF DISCON7TIU[-

IVEFS. 11, by D. 1. Olive. [19621 [10]p. incl. refs.
(AFOSR-64-0379) (AF MXAR-63-79) AD 434534

Unclassified

Cambridge U. Dept. of Applied Mathematics and Also published in Nuovo Cimento, Series 3E, v. 29: 326-
Theoretical Physics (Gt. Brit.). mr5ij-dIT67I-W6.

FINAL- 'TATE INTERAC71ONS IN THE ELECTIK)- The discontinuity across the cut vue to the normal
DISINTEGRATION OF DEUTERIUUM, by J. Nuttall and threshold N in the scattering amp:Itude is found to be a
M. L. Whippman. [1982] i7Ip. incl diagrs. tables, refs. modification of the term in ur-tarity involving th~e state
(AFOSR-64--0369) (AF BOAR-63-79) AD 434524 N. The result shows that it io easiest to continue onto

Unclassified the unphysical sheet reached by encircling the normal
threshold in an antic!ockwlse direction and enables

Also s in Phys. Rev., v. 130: 2495- 2501, unitarity to be replaced by a system of simpler equa-
June 157P83 tions. The refult is understood in perturbatioai theory

and is presented In terms of a specially Introdaced path
The cross-section for the I nelastic- deuteron scattering notation for unphysical sheets. Although the a,ýgument
process Is calculated using a semirelativistic approxima- is mainly restricted to 2-particle thresholds, tt permits
tion. The final-state interaction between the outgoing the analydic continuation round the lowest 3-pa.'ticle cut.
nucleons Is est'mated using approximat', wave functions The difficulties In extending the analysis to multipa~rticle
derived from the Gautmel-Thaer potentiaL. The re- processes are reviewedL (Contractor's abstract.
scattering correction is found to lead to a deci case in
the peak value of the cross section, varying front about

-%at an electron momentum transfer of 1. 4F-1to about 48

-2% at a momentum transfer of 4F 1 . Various relativ- (-tmbridge Ii. Dep'. uf Applied Mathematics and
istic corrections are considered, and sin ambiguity in the 'Theoretical Physics (Gt. Bri).
normalization of the semirelativistic wave functions is
discussed. Finally, the neutron form factors are re HIGH~- ENERGY BEHAVIOR IN PERTURBA'AOWN
determined. THWIRY, by J. C. Polkinghorne. [19621[4p 1 tk*m.

diagra. (AFOSR-64-0528) (A EOAR-63-79)
485 AD '36360 Unclassified

Cambridge U. Dept. of Applied Mathematics andobIs~. 4iK Jo19Mt.Phsv.430.56
Theoretical Physics (Gt. Brit.). ar

The domlnant-h~gii energy behavior of a wide class ofON THE ANALYTIC CONTINUATION OF THE SCATTER- Feynman dlagr~me Is Investigated. Whefn the leading
ING AMPUITUDE THROUGH A THREE-PARIICLE CUiT, contributions 1 re summed, they are shown to give a
by D. 1. Olive 119621 1191p, inc. diagra. refs. behavior consit .ent with the Regge-pole hypothesis.
(AFOSR-64-C378) (AF BOAR-63-79) AD 434535 Series expanstons for the traj6ctory and residue of the

Unclassif led dominant Regge pole are obtained in this approximation.

A ,pished in Nuovo Cimento, Series X, v. 28: Cnrcor btat
Ts ,June 16, 1963.

The scattering amplitude Is analyzed cnw the sheet
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Caimbridge U, Dept. of Zoology (Gt Brit.). development, and -nany of the clutches laid are riot

S1`UDY OF THE DEVELOPMENT NITERIO
OF NEST- BUILWING S,1SI AAIS H
EFFECT OF ABLATION OF THE FOREBRAIN ON 431
AVIAN4 BEHAVIOUR. CROIYADFA E

([Final rept. 92( p nl rf.( OR 54
(AF 61(05 247) AD 280104 Unclassified EFFECTS OF FRIONTAL CORTE LESIONS ON

77* ~ ~ ~ ~ ~ ~ A Hc~lpetaditgrto fns-uings [ kills byjp reul inur an dI esrn f16]11.tc

stmui nd--ntolo te oronl tae.Secalaten A 6269Unclassified

tionlcmxningand enzeal neiv tyin pgen f andii on the
oftereproductive cevlopen of fml canarifsv tde.Tes VTSUA domnaio DofCi simulu preerneS bycor An Cohey

wasied asesen Stml fromfe theio mal tay Win-si [1neral [test10ing8
thepaats Ttar ofs dewahrio aesgne epeciicaly tn- pnrlovided

from the nest in~datc ieener a an for imnNabure, to 193:emat02aJan.lsi 20 f 1962

489 ~ ~ ~ ~ ~ ~ ~ ~~ o frqecpahwihvaiu taeiswrte aopthed
Iler apear tebe dicrea beweren th esuted

several mokypr Ipie nobjectdicmionareaore

HOLS O TDEpt ofL AooDy THE. NESU IN CX-polm .Raoved arudixlntoc Iciptludee
ThMOALLNTH REPRDUTIO N~ OF FEM ATCH DEClA- aecndptly wereoprodsed bypteis thet rnimals alest"ymto

NAMES, IAIE CAAUE.by R.P Wre.ad A. Hinde.[96 , 1 p resulo ndt an flashoflighto masinotai abolecished Itison-
tcil.111ag. refs .fief 6(A51l 61(0a297euedtht a b rmoe

UnTie Inlunc the monke wtleu ardnid af regiong faiite oota blind
progress ~ ~ ~ ~ ~ ~ ~~~ns interpodcieccl ffml therie VISUA l field. The7 iýmonkeYSb A. threoreyhe

Pbinspeding Ibis, asese 104: ul 90-9 m tan. male very infe-n from2 manip inO 2 this rese(05 th7c185) io
flomce~fo the stsarta ofio is--ter o far frotinl ilear FUncthiferdcI A~~~~~~~funt attem occureencmae tof netrdace the thfema)1-lcure.tohsooi n eairleprmnsaei

Stiml frod atche deaomen insome defethiati, and tAlases probresse inn effatutoresolve 193: p02rJa.2,em 2

haIle viiual occurs as theu breeding haree progresses.

Ca~~~~~~~brio a~rdge U. Psychf 7_-ologic(LBI).svrlmots adte aulabr(i poecin. ara. e
Theove bilaterall reaton betee the los ofir featpirsl 49be

It~~~~~~~~~~~~rmvd Vista ficelar thatct toe expected bete baeshbrdahwpN HPOAPSONBHVORINTE 1es
TEMORAL RELAT~tsION v OisFlt inOO their reEO- an oiio eeproductidE byces btLheizn L.Mblv andml' C.ilitGroa

ADhiski Unlasiie ensre bye providin subtotima prdreedirginattoagId
me110 intevsa t~L7h okymyteeoeb
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'1962! 11ýp ir.-l. lbus. diagrs. refs. (AFOSR-41801 495
:AF 61(052-)185. AD 632630 Unclassified

Ciambridge U, Psychological Lab. (CA, Brit.).
Also puiblished In Brain, v. 85: 487-504. 1962- IULILSOSI PCb rgr.192

The effecL, of stimulation of various regions at intensities [4t cin. tubs. diagre. (AgOsR-J59 1 AF EDAR-61-

b-low th h esodfor overt motor responss was 13.1 AD 40009 Use w. 15:e

sulcus princlpalis. During stimulation. performance
approached chance levels: (2) Unilateral stimulation in Some of the env~roorzerrtal ondltIour expected to spice
thc region of sulcus principalis produced a signiticant are simulated in the laborato). 7 to tez.. heir effect on
and reversible deficit in delayed alternation. -Athough the visual perception of Man, F-VetitgXtion are con-
uiie decrement was not as p-east as that produced by ducted on 1gzrceptually reversed lattice figures during
btiatcral stimulation; (M No such deficit was obtained movement, object ambhiguity, effv-cts of oblique lighting,
from stimulation Mf regions near wtulcus arcuatus: 4M No and reversals in depth. Results suggest L' manned
effect of frontal stimulation on autditory discrimination space operations wili be subject to inconvenience and
p*-rformance could be found. iý'f Hippocantpa1 stimulation error arising from visual illusions. With all Its limita-
-had a slight effect on both delayed alternation and auditory V -ms. the perceptual system of mant appears to be far
discrimination; and i6) Unilateral or bilateral stimula- mere efficient at Identifying objects ag~ainst a confused

n-nzear sulcus principaLts produced a decrement in b-ickgreund than any instruments yet developedL
...- speed w-ith which object discrimination t2as were
solved. No such decrement was obtained for the moore

,f~cult 2-dimensional pattern discrimination problems-. 496
'~tatrsabstracti

Canibridue U. Sub-Dept. of Vetertznary Anatomy
:G-,. Bi

UNI T ACTIV TIT I N THlE HYPGTEALAMVS ANDW THE
~antridze U_ Psyc.1ylogical Lab. :Gt. Brit- SYMPTHE '1C -RESPONSE 10 HYPOXIA AND HY PE R-

fAP-NIA. by B. A. Cross andt LA- &,Iver- '19621
7-.:DENCE FOR DIS90CIATION OF IMPAIRMSENT ON m 9 ptci_ *Mis. refs. ,AFGZ-R-J839) iSponsored

MI) TORY JIASCHIMNA ION AN'91 DELAYED RE- Mointly by A-zr Force Office of Sc-ientfic Research under
_PcRNSE FOLLOWI1NG LATERAL FRONTAL LESIONS AF 610J121-301 and Public Health Service) AD 41651*5

NMONKEYS. by C. G. Cross and L. Weiski.ant7L Unclassified
:9?62_ .24ýp. :ncl, diakra. tables. refa. (Al 611(52)-
P5. AD 63 2531 :n'rclassifled -Also trub!!ahed i: Exp~er. NeuroL. -.- 7: 373-3-53. May

Pj:bItshed in Ex;per- Neurot.. ,. 5: 453-47G. jzrne 1962.
T'he activity if 232 neurons in the hypothalamus and

m-~pa-.rments on both delayed- response and auditor7- ;ther forebrain regions was recorded with stereataxically
"sc~mintio takshave been repor-ted to follow lateral oriented steel m~croelectrodes in rabbits udrlight

frcnta1 cortical lesions in nionkt-s. The present stihy urethan aneesthes2i.Inhalation of N2 or N20 for 10 to
~s rimril cocered ighthcreltioshi ofthee 23C swec reduced brain oxygen tension by 30 to 9014 and

dieficits. Three x-onkeys received ablations of sulcusacertdth rngaeof21fnurstsed
p=i ncipalis- 3 received ablatioins of lateral frontal cortex Slowing to hypoxia occurred in 36c. Inhalation of 801
excluding sulcus principalis. Acquisitivn and retention 002 and 20~ 0 2 for 4ýto 15 sec elevated brain oxygen
ofa-.d!tory-discrimination. de~lvted- response, and

r.s-cal- discrimination t-zz by the 2 gruop wer com tension and 901 of *te neurons tested gave a response
pared. S=lcus principalts lesions produced greater ito- to this stimulus. In --he hypothalamus. 31 to 46 neurons
paiirment oai the dela-yed-response tasks. The lesions were accelerated by hypercapnita. A high proportion
sp.aring sulcus prijicpalts produced greater impairment of~ tested ncurins in the posterior and lateral artas of
on the auditory- discrimination %asks. The performanice the hypothl~amus were excited by hypoxia. bypercapnia

ft~he groups did not differ on the risual-discrimination anid pain or au~ditory stimuli. In addition to the effects
za.T'hese results suggest that the delayed- response on neuron f irn, hypoxia and hypercapnia produced a

def iat and the deficit in auditory discrimination that rise in arteria~l pressure. bradycardia and an activation
fiolio, larg~e frontal lesions may be dissociated by smaller of the electrocorticovramn Similar changes. were
fro-lal lesions. T'he results co~nfirm that th focu for elicited by electrical stimulattimof the sympthetic Zone
I -pat, rao on tesr of1 the delayed- response type Is in of the hypothalamuus. It is suggested that the cerebro.-
thie region of sulcus principalis. The experimental daeta vascular supp)lyv may be regulated in part by sympathetic
do -uot indicate the focus (if any) for the auditory-dis- aeurons in the hypothalarcus responsive to hypoxia or
crimination deficit, nor do they permit the definition of hypercapnia. (Contractor's abstract)
the nature of this deficit. (Contractor's abstract)
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49W resppunse 1) the varicus stimuli cz?'t 4o4nuted. Resultsf
Indicate miat the i ervix wras the .ufs~t sennitive site and

Cambridge U. Sub-Dept. of Veterinary Anatomy with few exceptions neurones respondin to genitall nttm-
(Gi Brit.). ult were also affected by one or more otbmr sensory

mnodalities. Some Interactions P-ted were: one stizruii
UNIT ACTIVITY IN THE H YPOTHALAMULS OF THE suppressing the response io ano'ber, and a g_-adual loss
CYCIC FEMALE RAI' EFFECT OF GENITAL of response to cervix stimulAtion produced by the glow
S7TIMUU AND PII3GESTEIR)NE. by C. A. Barraclouigh intravenous injection of prc%-estero*ne in propylene glycol-
and B. A. Cross. 1:19 52121 1p. incl. th~us. diagrs. Control injections of propylene glycol were without
tables. refs. (AFOSR-JS53) (Sponsored joint'ly by Air effect.
Force Office of Scientific Research under AF 610'524301
and Public Health Service) AD 415825 U~nciassified

499

% she InJou- Edocino- .v- 6- 59-59, Carnegie Inst. of Tech. Dlept- of Mathemattes'
Pittsburgh. Pa.

Unit activity In the hypothalamugs and other diencephalic
regions; was recorded with sfereotaxically oriented steel BOUNDS FOR THE SOLUTIOAZ OF A CLASS OF NOIK-
microelectrodes in adult female rats under light urethane UINEAR PARlIAL DIFFERENTIAL EQU.'TIONS. by
anesthesia. Spontaneous firing rates of n.-urones varied Z. Nehari. :1962"~81p. (APOSR-3342) _AF 4W638)227,)
from < 1 10 sec to 50 see. but the niajority fired at AD 447673 Unclassified
1-10 sec. Some variations in the pattern of firing are
descr bedl. Acceleration of firing rate was most readily Also publishee in Pr9oc. Amer. Math. Soc.,* v. 14: 829-
induced by pain stimuli (641 of neuronesi .nd then by cold 836. Ocit. '1
(E0D6), probing the cervrix (477';. smell (20'). light ,(5-')
and noise (31b) in tbat order. A minority ofneurones we-e Let u be a soluian of %a a-_ V=1 in a sphere S:
inhibited by the stimuli. Many neurones responded t-- X 2 x2 r2.
s,!ýeral different stimuli, most commonly by acce.,,, 

1gn r.The author obtaIns baiund for u
to cervical probing, cold and pain. Inhibitory conveý --see at an arbitrary point of S for certain classes of functions
was also observed. e. g.. blockade of the response to f. An interesting special case of his results is the fol-
c*--vical probing by an olfactory stimulus, and Inhibition lowing upper bound for u(0): if log fit) is nondecreasing
by cervical probing of the response to cold or pz~n. The 2
proporton of neurones excited by smell In prooestrous an cove for all r,. then dt ftt) C r 4n- (Math-
rats was more than double that In, oestrous or dioestrous Rev, abstract) ufol
rats. Oestrous rats had relatively more neurones; which
were unresponsive or inhibited by 'the test stimuli, Slow S00
intravenous injection of 400 at g.progesterone induced a
selective depression of the rpspozia- of lateral hypD- Carnegie Ins,- of Tech. ;Dept- of Matheniatticsj
thalarnic neuro)nes to cervica. probing. The effect was Pittsburgh, Pa.
maximal at about 30 min and ful. -ecovery occurred in
1 hr. The possible signiflca;.ce of these observations ON AN INEQUALITY OF LYAPUN3V, by Z. Nvnarl.
is discussed with particular reference to the neural j196-2j I6). (AFVSR-3343) (AF 49(638)12X?)
control of luteotrophin secretion. AD 414029 Unclassified

Als !rtshed in Studifes in Mathematical Analysis and
498 ee 6a ed. by G. Szega. C., Loewner and

others, Stanford V. Press, 1962, p. 256-261.
Cambridge, U. Sub-Dept. of Veterinary Anatomy

(GL. Briti. Using the methods of study of positive mattrices, the

NEROUSANDHORONA INLUECESON HEfollowing result is derived. Let aik xi UI. k u. )

NESPONSE AND SINGLE INFTHLAUE CNCES ONTES he continau functions of x In the interval a x t b. and

'10 GEVITAL S71MULAT1ON IN THE RAT (Abstract), by be -x j sk(xydx. If the systew of differential
C. A. Barraclough and B. A. Cross. 1l962' 1k 11 lp- '4~s A11 lka
iAF 61(052)3011 Unclassified equations 3r(x) = 'S I ai Tkxyk)(I=1.. nha

Presented at annual Cost, of the Society for the S ouio 1 x .nudytchta vryfnto
of Fertility. London (Gt. "rt. .. June ri-30. 1962. Y)has a zero in a.bl (but does not vanish there

Identically), then one of the rooits c4 the equation
Published in Jour. Reprod. Fe til L, v, 4: 213, Oct. det 'Aik-X %ik' 0 is larger than unity. This result is

then us. I to derive, besides another. the following
Microelectrodes were placed in the lateral hypothalamic important theorem. Let p I fx% be real and continuous in
area, and impulse activity in individual neuroi*s to a z x s b. If the differential equation A.P XV1-1
genital and sensory stimuli were &isplayed on an oscil-
loscope and simultaneously recorded withi commentary ..- p,(xiy 0 has a rtrn-trivia solution v(;0 that has
on tape, The amplitude. waveform, and firing frequency n zeros i n a. b', thenz in Zkb-ain-k ab: v~x) dft

of~~~~~~~~~~ 30.ernswr ntedsdtepretg 0 This result is the analogue of Lyapunov's
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"w'eit-Xkvnu result for the se•Lcd-order equtt.un y -503
ti. y - e. that if t.x is continuous `.n (a.bi and it*re U&
a su!!uflo 7x() '••it vanishes at 2 poi:nts of fa. o'. then Crrnefie Inst. of Tech. Memalr Research Lab,

P1x) satisfies .he inequality ,'b-af ; 3 'p(x;'dx 4. Pitusburg-, Pa.

(MatI Re-v. abstract) FART. .XCLEA2 .O- ANI)D GROWTH IN EDTIOSITION

OF METALS FR•)M VAPOR AND OXUD3IATION OF
ALLOYS. PART 11. THE THERPMODV',NAMIC PFC9ER-
11)5S OF SOLID GOLD-NICKEL ALLOYS AT 775-935'C.

Carn,•,e Inst. of Tech. Dept. of Psychology. Pttsburth, by R. D. Gretz. G 34 Pound and othern. Final rept.
Pa June 30, 1962 137)p. incl. diagrs tailes, refs.

:.4F06R-3007) (AF l8(e0015721 AD 278068
THE EFF.CTOF SYSTEMATIC AND NONSYSTYr.C Unclassified
PRESENTATION OF STIMULI ON PERIPHERAL ISUAL
ACUITY. b. It W. Karn, L. W. Gregg, and G. F. Pitz. P.," . The tn.e required to build tp a cntical con-
E19117k in d~agrs, tables (AFOSR-29) (A? •9- centration of •adsrbed Ag on a tungsten substrate has

13CS770) Unclassified been measured for z-veral impingent flatcs. The fol-
lowing c-nclusions have be-n made from observations:

A"sr, ptuiished in lour. Psychol., v. 53: 491-497. Apr. f I) Ag increases or decreases the work ftuction of the
92. substrate depending on witch area of the substrate is

observed. (2) Work function charges due to adsorption
The present Investigation Is one ol a series of studies are the same for all impingent fluxes used, but occur
concerned with the role of experlenatil variables on the either sooner or later depending on whether the flux is
perceptual response. Viewing the acuity response as large or small: (3) Ag diffuses to the side of the sub-
a perceptual phenomenon, the present expertmeet was strate which is not in the direct path of the lmptungent
designed to determine the effect of specific perceptual beam: (41 The initial site at which nucleation occurs is
cue on acuity measures in the peripheral retina. The approximately the (310) plane of the substrate; (5) The

critical ieature of the experiment was the systematic apparent critical concentration of adsorbate required
and nonsyptematic presentation of acuity targets at to pr-oduce nucleation decreases with increasing imping-
Si-an-in; exposure times. Differences obtained on sys- ent flux, tending to an asymptotic value of 1.5 x 1014
S. temaiic vs nonsystematic modes of presentation would 2
ndi~cate the p:esence : a specific experiential factor atoms cm sec; and ;6) The true critical coaceufratiol

contributing to the perceptual act. The main conclusion required to produce nucleation is the same wr all fluxes
drawn for these experitments is that, when called upon to and Is 1.5 X1014 atoms cm2 sec. Part ft E mea

make a -i zual acuity response, S will resort to behaviors urements have been made on 10 Au-Ni alloys at tempera
which experience has shown will 31e1i a maximum reso- tures 7715, 825 -, 900 -, and 935 C. The derived act;vi-

lation of vis.-al detail. Thus. the superior resolving ties of both NI and An show large positive deviafions for
power of the cen-tral over the peripheral retina causes Raoult*s law. The enthalpies of mixing are positive.
S to view peripheral stimuli centrally, and prior knowl- and both the free energy and entroy of mixing are
edge of stimulus loct facilitates the perceptual act positively in excess of the ideal values at all compost-

tionst These results are consistert with the miscibility
gap in the system and are qualitatively interpreted in

502 terms of the large size difference and electronic inter-
actions between Au and NI. Tabulated values of the

Caregie inst. of Tech. jDept. of Psychology; Pittsburg-. activities, free energies, entropies, and enthalples of
Pa. mixing are given in the appendix. (Contractor's abstract,

PERCEPTUAL RESPONSE AS A FLNCTION OF THE modified)

SEQUENT±AL PMOPE RTIES OF MULTIPLE VISU AL
STIMULI, by L. W. Gregg and H. W. Karn. 1962] 504

in. incl. diagrs. tables. (AFOKSR-2913) (AF 49(638)-
770i AD 414297 Unclassified Carnegie Inst of Tech- -Metals Research Lab-

Pittsburgh, Pa-
Also pbllshed in Jo-_,r_ F-xper, Ps -chol.. v. 65: 124-
130. Fe.19 NUCLEATION IN THE SOLIDIFICATION OF METALS.

by G. M. Pound f195j7] I p- incl. diagrs. table.
Circles located at the poir ts of a triangle were differ- refs. (AFOSR-3591) (Sponsored jointly by At z Farce
entnallr loaded with runs uf dots and no dots averaging Office of Scientific Research under AF 18(00)1572,
2. 4. and 8 tr length. Different combinatioms of loading Office of Naval Research, ard United Ez.ne,•e"ng
and location were tarchistosccpically presented to 3 ex- Fourdation) "nciassfi"
permenta: groups with a c 3ntrol group receiving random
dot and no-dot combiaations At all locations. Expert- Also pulished in Se!atrnar on Liquid Metals and
mental groups performed significantly better in terms 1i=f &tto. Chicago, 1l1t (.%4av 2-8. IS57), Clevt-.r-4d,
of error reductico than did the control rgoup. however. Amer. Sr- jr Metals. 1958. p. 87-..iii
variance analyuts failed to show "-n effect of run length,
per se. Despite the statistical res'ilt, an effect of run For abstract see item -a- CAR- 08:007, Ve.t IT.
length is suggested by an nalysm.s in which straight lines
were fitted to tte data by the method of least aquares.
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505 During the cemitcal poltshirg, the sample Is rinsed
fret~..en*s in runnting water. Polishing in this manner

Carnegie Inst- of Tech Metals Rebearch l.-lb for 4 -n!n is sufficient to remove the strained material
Pititsbu~rgh. Pa- from trip rrevious3 polishiag operanons. '.Me arrut:it of

mte~trial removed is approxtwaately 4 u min'. 'In sur-
THERMAL *TCH PITS A'? DISLOCATIONS IN face' 66tined is flat and free 4f pits. If the Soltit-in
UTHIUM FLUORIUDE. by T. Effima. J. P. birith. And employed Is of tomiroPer ITC(I contert. an i nterfa, color
W- IL. Robinson. Sept 10. 192 AJ~kSR-958-- f~naim fornm en th.c samole. Th~s film can b,,
(Also bound with its AFOSH- 399-4: AD M303tS (AF A9 elther by swabbiztg with a cotton bxall saturated '

(638)5511 t'la~ssifledortho-phospioric acid or by wipm!thclb surface .'.
rurmni -g 'water with a soft tissue

A study of the theral etchin A liHIuM= fluoriie has
shown that. tinder certain coditirl.sa of temoperatLre,

pressure, and time, ttier.-ul etch pitIs can. be produced 50&I atdirlocation sidea on t+he surface ef lithiurn fluoride.
The doepeniti-ce of the pits on tmrse condItions and their Carnegile Inst- of Ter-h. M-?W:N Research Lab..
developmernt is correlated w'tb the theory of crystal Pittsburth, Pa.
:11sooludon- The eidstence of the theri'-al etch pits at
dislocation xsites ha-. be-n correlated wit:, chemical etch ETCH PITS AT DISLO)CATIONS IN SILVER SNL
pits farmed at dtilocatt-,n s-s thuufluoride. A CRYS TALS. be H. J L~ev, nsteý n and W. H Ro-bl nson.

treatment of the nucleation of a &isc.- sh~aped hole in a la 1962-4ýp, inc, -.!;us. refiE. 'AFOSR-JI5 1AF 49-
Index surface at a disiocation i.s i638a,55l ALD a-i.7l4 unclassified

Also purilished I.- Jo. -. Appl Phys..% 33- 3149-
506 31-.2. Nov- 1962.

Carnegie Ins*- of Tech. Metals Research Lab-, A chemilcal etchin~g solution has been found which resi,:ts
Pittsburgh. Pa.-oec i omto td~o~~5 h ~ a .4-1

surfzces of silver ine cy-retals. Etc!: pits -a small as
MCECHANISM OF EVAPORATION OF METAL 3ot0 to 2WOA m'av he :.hiained !n the 'Ill1 S-- ace .f
CRY-TA*L.S, by W. R. Robintson. Fin-al rept.. Sept. 10. s!tver permiteno uhe observanlon -) dislo-cation.d &nfsi-c
1962'65!p. incl. tMus. di.agrvt tables, refa. iAF0SR- of as high as 10 2e M b sli had!4t~ructut.~

394 AF 49(633i551' AD Z-0305 Colsi~dof deformed stiver nras been cxminedw it s nrchmqu

-he objettive of this ressearch is to del. rmtne quanttta- tacnrd haibstract'ob e~uar-- perac. ,

tively the eiaporation rates frum- single crystal andabtct
polycrytaul metal surfares -s ,. function of nine. temper-2
tUwe. crystal orientation, and degree of crystli per-fec- 509
tion. Results nt-c compared with theoretical prediction.
T'he method of investigation includes a stud) of thermal Carrcezie Inst. of Tech. Metals Researclr Lab..
etching with the formation of etch pits at the sites of Ptttsburdi, Pa.
dislocations in the crystals. This aspect of the study is
correlated ldth x-ray studies to determine crystal per- DISLOCATION CONFIGURATIONS IN DEiXOP.MED
fecrion. SELVER SINGLE CRYSTALS. by H.ý J. Le-i-nste-n and

W. IH. Robinson. Sept. 10. 1962 133,v tntl. tilus.
dlagrs. table, refs. tAlso bound with its AFUSR- 3994:.

507 AD)2D0305' IAF'4iýW38551- Unclassitled

Carnegie lost of Terch. z Metals Resea rch Lab.: Pub'is!-ed in The Relation cletr-een the Structure and
Pittsburgh. Pa. NfectlawcFPropervnes of Metalsi Proc. -1 the Con!

Teddington (C-i. lirit. (Jar.. 7-9. 190% London.
A CHEMICAL POLISHING TECHNIQUE FOR SILVMt Her Majesty's Stationer-. Office. v,. 1- 17.9-2103. l1963
by H. J. Levlnstein and W. H. Robinson. -1962; :2ýi
tacl- Wits. (AFI2SR-44-75i tAT' 49f638)551) Oliver- single crystals oriented !or Eta Ige slip were de-
AD 295954 Unclassified formed increme'ntaly in both stinple ,e!ear and tension.

and the dislocation arranzements wTcr observed after
Also published in Trans. Metal-. Soc. AIME, v. 224: each increment of stratn by optical exar;m-ation of tbe
12OF-10. Dec 1962. etch p, tted surface or bv m mzrin.g rep! cas of 'bese

surfaces by c~ectron microscopy. In add!!.nn acrne
A method of ctheznically polishing Ag for metafllographic beiaonwremdonpemnsefmdi-
esamination has been developed. The samples are pre- compression. for a igiven specime.n, set er-al trncr-emrents
aared by polishing on 0. 2 0. 3 0 paper. They are 'he, off strain were made durnti Sta5-e I t;! the def-orrr~atoor.
p~olished on OOC micro-cut paper. foilowe, !-. a ftinal anid also during stage II. Stage I is ch tradby
mechanical polish on a cloth containing 5 u diamond4 slip bands consisting of clusters of dislocattanu 'tetch
paste. The samples are then chemically po'ished in s a,-c cellular In appearanrce. that ts regizons having hlgh
solution of 100 cc of saturated chromic acid and 5 cc of dislocation density arranged In cezllwail. o'r b;--,t4ais,
a 5l;H471solution. The chemical proitslng is performed surroundi-zg regions of very low dislocition 3-nneity.
by swabbing with a cotton ball saturzted with ihe solution. As deformation in szair- I progressed, the nainter- of
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S*-P bands increa-ied iihl- the widt! of thie bands re- o'¶ L. Falicov. The connectivity of the hole arms along
tr~andr tllcotata siededigoth ith hexagonal axis due to spin-orbit c3upllng as discussed
......al dislocatifin density of the as- groan crystal. Stage by Cohen and Falfcov, does not appear to be present at
1! of the deformation curve began wnen the- entire gauge these magnetic fields.
:ength of the Spec' me.. had acqut red a uniform cellular
array of dislocations jf "tie same density as in the slip
bands occurring - 'tia U% '. stage 1. The cellular arrange- 512
!Lent Of dislocatione, Persists tilroug-hout stage 11, the size
ot the clusterrT decreasing with !ncreasl:2g strain. Case Inst. Gf Tech. Dept. of Physics, Cleveland, Obio.

OSCILLATORY MAGNFEI'nC BREAKDOWN IN ZINC, by
;10 R_ W. -tark. j1962j 4!4p. incl. diagirs. tAFOSR-J56i

(AF A1.VSR-62-222)i AD 412694 tUnclmssilted
Ca~,c inst. af T-ch. ,ltvpt. df Physics' Cleveland. Ohlo-

Also pjublished in Phi's. Rev- Ltrs., v. 9: 482-485,
LOW TEMP RA'r'RE 311 !DY OF THE ELFC17FjONIC iri,1~
BAND STRt:X7TVRE 0F .tETA!.S AND THEIR DILUTE
ALLOYS, by W, L. &- !an and T. G. Eck- Final rept. The results a' transverse wdagnetoresistaxice studies of
'lan. 196-2 42n., tncl :llus. diagrs. refo- (AFOSR- sing!- crystals of Zn are reported- An argument ts
V041. (AP 4iiNFK;6Z1: Al) r.3018 Unclassified given to infer ftht periodic maguet~c breagdtiwn

occurs, which accounts for the large amplitude of the
Th-e uriginnal-~ecive of this research was to *rvestigate Shabnilkov-de Hlaas effect. The part played by (fe

heband strut t-re --f sever-al pure m-etals througi. the* needle portion of the third band electroin surfac, ~A
com~bined tec naquctv A de liaac-van. Aiphen ttJHVA1 effect discussed in detail.
and cyclotron rcs-j,.z -xe of the type suggested by Azlbel
and Ka,'r- Witt, ti i snft'r=!aion available, it iaas
i'aped thai DINA 3tiudtets fn suffictentlyv dilute alloys of 513
these metals woiz" I p-rmit a study of the changes in band
Str CctUre with all -iing. A comhinalioni of interesting Case Inst. of Tech. 'Dept of Physics] Cleve-land. Ohio-
and useful re~tiltstýn pure metals togi t'.er with difticuitv

preparation of inetallurgically tru.4tworthy alloy single GALVANOMA6NE'IIC PROPERTIES AIND FERIM
ervstasI led to a shift ef emtphasis t.) pure mewas. At SURFACE OF ZINC fAbstract), by- I W, Sta~rk. [1962J
mne same timne, another tool for sit dying band structure 111P. [Ar AFOSR-O2-222i Unclassified
ý;s emipioveti galvanomagnetic effects, particularly
t:-E- variation with magnetic field i trength of the compo- Presented at meeting of the Amer. Phi's. Sot.,
-:cnts of electric field par-allel ar'4 transverse to the Clevelanid. Ohio. Nov. Z3-24, 1962.
t lcctric current in the lim-it of high magnetic field.

Published In Bull. Amer. Phys. Soc.,* Series TI. v. 1:
34-6. -NT-3 1962.

A d-talled investigation of the galvanomagnetic proper-
Cast n~ of Tech. Dept. ef Physics. Cleveland. Ohio. ties of svveral single-crysta speclemens of Z:% has

been completed In magn etic-field strenvgtls of 2300 G.
NIAGNETV)RESISTANCE INV'ESTIGTIiON OF THE These specimaens all had residual- resistance ratios
FERMI SURFACE OF MAGNESIUM. by IL. W. Stark. (R Ix ) of 23000. -he results of this Invrestiga-

T. G Ecandthe.s. 196,,'ýp. nel d~rs.30VT 4.2-YT.0 Ekan th~. 92~3 It. iigs tion indicate that the rermi surface of Zn supportts
AFFOSR-3120) (AP AFi)SR-62-222) AD 613857 d~-~bnso pntaetre ln h 0~l

vncaasfle [111., .nd 1112D' directtcns. An ntditlc-a! soli-d aungle
Presented at meeting of the Amer. thys. So. !o4 maimetic- field directions; within 1. 3 of 'the. taxis

Fla!timu~re. Md M 1ar. V29,23 19ý2, Produces open trajectories para-llel to the basal plaie.
flits same small solid angle of magtcetuc..field directions

Abstictpublshe in all Ame. PivsSor, Seiesgi ves rise to de Haas- Schubuiikov osci llatiops tn thed
AbTrc lihdi 1ul, Am11er. Panes.)o.Ste transverse magnetoresistimce, wtich aSe of uneapeciedly,

II u 7: 31. ar. 6, 962 Ti~l vares1large amplitude. The data. Including tme large amplitude

A:--, p4,lisheui _. Phi-s. Rev. Ltrs . v. 6: 360-362, of the de Haas-Schbubakov otirillatitsas, can be explained
1962.on the bas's of a freo-electron model for the Fermi sur-

face Of Zn modified to Include magnetic b-eakdwu
A dcUfdstud ofthe ranvers wan--trei~anc ofeffects between the second-baad hole surfiace and the

se-u eral single- crystal specimens of magn7esiumt has rdzAel;cisufeschatoearay
"n mad in _ls. ~p to 22000 gauss. The residual- ~ oboe rved un Mg.

resistance -attjs;P K H4. 'K (if these specimens

cer intherage froam 450 to 900- nT, re-illAs of this
.s.ud; 2r., tn. agreement with the gross featlures reported
i-% Aleltsee-,skiti and Galdukor Results art !nterpreted

:,ernis of the nearly- :rew- electro- model oýf the Fernu,
eiface as modified thi the unpublished Dand caicu~arinn
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514 Published in Ann. Madh. Slat., v. 33: 1491-1492,

Cane lnsý of Tech. 1Dept. of Physicsi Cleveland, Ohio.
Three tables of the ctmaulative non- central chi-square

LOW- YIELD de HAAS- -ai ALPHE• STUDIES OF have been computed. These cover a range of values of
BERYLLIUM (Abstract, by L. GensbN 19621 {lip. non-centrality parameter from 0 to 34 and of degrees
IAF AFOSR-62- 222,' -LISfied tf freedom from I to 100. Further, the powe- of the

non-central chi-square distribution has been computed
Presented at mieeting of the Amri - Phys. Soc., for selecied values of alpha ranging from 0.001 to 0. 1.
Cleveland. Ohio. Nov 23-24, 1962. The construction and use of these tables is discussed.

Published In Bull. Amnvr. Ph"y. Soc., Series II. v. 7,

Portions of the Fermi surfac.- of Be have been studied Case Inst. of Tech. Statistical Lab. Cleveland, Ohio.
by de Haas- van AlFhen methfw kin magnetic •eh-ts up to
23 kG o rr ,the temperature .- , -e of 2ý to 4.2-1. A RECURRENCE RELATIONS FOR THE FIRST TWO
null-deflection torsion balance was employed to present INVERSE MOMENTS OF THE POSIITVE BINOMIAL
automatic tecsrdl•g of the oscillations in the diamagnetic VARIABLE, by 7 ,ovindarajulu_ May 1962, 6p. c1-.
suszzeptbility as :, function of field. There arc 2 groups table. (Publicativs. no. 1063) (AFOSR-3162) (AF
0f strong osciliations present: one having maximum APOSR-62-72) AD 285527 Unclassified

per1d 9x10 G-1 arising from nearly cylindrical
sections lying in the basal platne. and the other corrk- Also published ir. 'our. Amer. Stat. Assoc., v, 58: 468-
sponding to 2 extremal portions with maximucm pert(c ds 473, June 1963. (Title varies)

of 10. 2 % 108 and 10.5 x 10-8 observed with H alo,-, Recurrence formula for the second inverse moments
the he~gRnal axis i, cr wils of sufficiently higi- p-z~ty of the positive binomial variable was derived. The
(P 3 0 0 R4 .2,K of 200 or higher). Other grotips o method of obtaining recurrence formulae for its higL,.

oscillations appear with much lower amplitude. A moore inverse moments was indicated. The c-amulative rounding
complete description is presented of all the FerL-i aair- error propagated by using these formulae recurrently
face portions observed. Preliminary results Af other was considered. Bounds for the propagated rounding
investigators also show isolated periods in thcse ranges. error were obtained. By comparing some of the mo-

ments evaluated by the use of recurrence formulae, with
the true values, It is roted that the rounding error in-

515 volved In the firat 2 inverse moments will be at most I
unit in the last decimal place and the error will be

Case InSt. of Tech. [Statistical Lab. , Clevela.nd. Ohio. practically zero whcn p is large. (Contractor's abstract)

EXACT POWER OF SOME TESTS BASED ON A
GENTRAUZATMON OF MOOD'S STATISTICS (Abstract), 518
by F. C. Leove. 1. M. Chakravarti, and G. E. HaVeam.
[1962] Fljp. [AF 49(638)361] Unclassified Case Inst. of Tech. Statistical Lab.. Clevelaud, Ohio.

Presented at annual meeting of tl. i:it. Math. Stat., THE FIRST TWO MOMENTz OF THE' ft2;CTROCAL
Minneapolis, Minn., Sept. 7-10, 1962. OF THE POSI0IVE HP C;FXMi'F.UC VARIABLE. by

Z. Govindarajulu. May IPQ [jei]p rn1_ tables.
Published In Ann. Math. Stit.. v. 33: 1496, Dec. 1962. (Publication no. 1061) jAF..FR-3i63: IAFAFOSR-62-

72) AD 31730 Unclassified
The exact power of Jood's tlit based on the median ,-,'
c combitied samples is developed. The power fuctiou for Starting froi' th* definitions. tbo, first 2 inverse mo-
the median test Is obtatned for altet -atives of translations ments of a positive hypergeometric variable have been
of the exponential distribution as well as alternatives of computed accurate to 5 dec'mal places for: N = 1(1)20.
chlanve in location and scale of the rectangular distribu- M l I(1)N, n - l(1)M; N S:(5050, At N z 5%(5ý;)100%,
tion. These powers are compared with the 2-samplf n = I()M; N - 55(5)I00(10140, Mt+N = 5-t(5)100%,
case developed earlier. Tables of the power for selected r N (. K N) = 5i(5%)IG0T. Many theoretical results
values of a sample size are presented. of interest, recurrence formulae among the inverse mo-

ments, and various approximations for the first 2 inverse
moments have been obtained. The rounding error in-

516 volved in using the formulae re--'rrently, in order to
.-ompute the moments, is at most 1-2 units in the last

Case Inst. cf Tech. iStatistical Lab.,' Cleveland, Ohio. decimal place. The approximate values have been com-
pared with the true values for some sets of values of N,

TABLES OF NON-CENTRAL CHI-SCQUARE (Abstract), M and n. For large values of N and t., the Beta approx-
by G. E. Haynam and F. C- Leone. I`1 2 . imattons are accurate up to 2-3 decimvi places. pro-
jAF 49(638)361 Upclassified ided they exis. (Contractor's abstract)

Presented at annual meeting of the Inst. Math. Statr,

Minneapolis, Minn., Sept. 7-10. 1962.
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519 521

Case Inst. of ' -rh. IStatistical Lab. I Cleveland, Ohio. Cise lI.et. -f Tech. Statistical Lab.. Cleveland. Ohio.

EXACT YT'- LR OF 90)ME Th'O-SAMPLE AND) TABLES OF THE CUMULATIVE NON- CENTRAL
C-SAMlPLE NON- PARAMAGNETIC STATIS71CAL P110- CHI-SQUARE DISTRIBUTIN, by G_ E_ Haynamt Z.
CEDURES, I' v E. llaynazn. Doctoral thesisJune Govindarajulu, and F. C. Leone. Nov. 1962, 89p. tnct.
1962, 103p. ;icl. diagra. tables, refs. (Rept. no, tables. (Publication no. 104) (AFOSR-4620) (AF
lOF~4) (ACtSm-3164) (AF AFO)SR-62-72) AVOSR-62-72) AD 426500 Unclassified

Unclassified
Three extensive tables related to the cumulative non-

Expressions for the exact power of the 2-sampic Mann- central chi-square distribution are presented: (1) the
Whitney- Wilcoxor. U test procedure against alterratives power of the non-central chi-square distribution; (2) the
(if exponential and rectaigula. populations have been de- non-centrality parameter cf the non-central chi-square
ru~ed. Several examples for total sample Fizes of 11 and distributlon: and (3) the degrees of freedom of the non-
15 have been compared with Mood's median test. Mood's central chi-square distribution. Also, a short discus-
test is more powerful than the U test in all instanres in sion of thie errors invok-ed in the computation is pre-
which the number of observations from the null pc'pula- sented. (Contractf.-rs's abstract)
.ton exceeds the number from the alternative population.
The converse is true when the number ef observations
from the null population is less than the number from the 522
alternative. Expressions for the asymptotic efficne'cy
of the Mann- Whitnev-Wilxoxon U- test relative to Mood's Case Inst. of Tech. Statistical Lab., Cleveland, Ohio.
and Massey's tests and the likelihood ratio test have
been derived for exponential populations. The asyniptotic PERCEN7TLE POINT'S OF ORDER STATISTICS IN

efficiency- of the U tzst relative to the likelihood ratio SAMPLES FRO)M BETA. NORMAL, CalI (1 D. F.)
test is zero. Mood's and Massey's test procedures for POPULATIONS, by Z. Govindarajulu and N. W_ Hubacker.

2samples have been extended to the case of discriminat- Nov. 1962, 41p. inc. tables, refs. (Publication no.
mog among populations on the basis of c ordered vamrples. 101) (AFFOSR-4698) (AF AFOSR-62-72) AD) 296221
Expressions for the exact power have been derived for Unclassified
Mood's test with exponential arid rectangular popul-ations
and for Massey's test with exponential populations. If p.'r , I. N) denotes the oth probability point of the ith
With exponential translation alternatives, the tests are sma'!est order statistic in randon- samples of size N
biased. The exact null distributions of goodness of fit dr-aw :i from the Beta distribution. l,(cr , I, N) Is computed
4L its for 1- way and 2-way contingency table indicate accurate to 8 deci-nal places fLr K = 1(1)30(5)60, 1=
that even for samples as small asl10, the exact distribu- 1,11) 1 -!N-21 ando = 0. 01, 0. 02., 0.10. 0.25, 0.50, 0.75,
tion is closely approximated by a chi-square distribution .). S0, 0'.975, 0. 99. Also, the 25th, 50th and 75th per-
with the appropriate degrees of freedom. (Contractor's centile points of the Beta distribution for N 65(5)100.
abstract) . 101) 1 -IN -21 are computed with the same accuracy.

Using !he above values the percentile points of the
normal, chi (1 8. f.) and W-tbull order statistics in

520 samp es of sixes up to and including 30 are comp ited
accurate to 4 or 5 decimal places. (Contractor's

Case Inst. of Tech. Statistical Lab.. Cleveland, Ohic. abstract, modified)

REIATIONSHPS BETWEEN MOMENTS OF NORMAL
AND CM1 (I 0. F.) ORDER 3TATISTICS, by Z.52
Govindarajulu. Mar. 1962, 13p. (Publication on. '3G57)
(APOSR-3340) tAF AYOSR-62-72) Unclassified Case Inst. of Tech. Stetistical Lab.. Cleveland Ohio.

)'ormulae expressing the (regular and mixed) moments BEST LINEAR UlBISE ESTIMATION OF LOCATION
of or~er s.'10stics and expected values of the quasi- AND SCALE PARAMEIFRS OF WEIBULL DISTRIBU-
ranges in samples from the standlardi normal population, TION USING ORDERED OBýSERVATTONS, by Z.
purely in terms ef th~e moments of order statistics in Govindarajulu and M. Joshi. Nov. 1962, 37p. inc.
samples from the folded- stardard- normpAl population or table3. refs. (Publication no. 102) (AFO)SR-4699)
chi-population with 1 d. f., have been derived. Only (AF AFOSR1-62-72) AD 296220 Unclassified
certain moments of chi-orier statistics; can be expressed
In terms of th, moments of the normal order statistics. Best linear unbiased estimation of location and scale
The cumulative rounding error Inv-olved in using these parameters of ile Wteihull distributi ons using ordered
formulae j-ecursivc~y, has been studied. (Contractor's observations of a random sample is considered. It is
abstract) assumed that the shape parameter of the W~eloull distri-

bution is known. For sample sizes op to anti Including
5. all possible censoring is considered. For sample
sixes greater than 5, one-sided censoring is caans 4 dered.
The coefficients are tabulated. For each sample size
and the value of the shape parameter, tl'e first row of
coeffielents corresponds to the best lnu~ar unbiased of
the location parameter and the second row of coefficients
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corresponds to the best estimation of the scale parame- Also published in Indus. Quality Control, v. 19: 29-36,
ter. The expected values and the variances of the Y-,.,-§927
Wetbull order statistics are computed accurate to 4 or 5
decimal places. For each combination of N and I, the Cumulative sum control charts based on sample variances,
first row gives the expected values and the second row and ranges are considered. In the case of variances,
gives the variances. Product moments and covariances a rather general technique is described which allows
are presented. The accuracy is 4 to 5 decimal places incorporation of results from samples of different sizes
except for sample sizes II and 12 where the accuracy In the same CSCC. For ranges, the usual case of uni-
ts 3 decimal places. Each column of values corresponds form sample size is treated.
to a certain r.lue of the shape parameter. Throughout,
the same values of practical interest are considered for
the shape parameter of the Wetbull distribution. (Con- 527
tractor's abstract, modified;

Case Inst. of Tech. 'Statistical Lab. J Cleveland. Ohio.

524 CUMULAT•VE SUM CONTROL CHARTS. MATHEMATI-
CAL PIUNCIPLES APPLIED TO THEIR CONSTRUCTION

Case lost. of Tech. Statistical Lab., Cleveland, Ohio. AND USE. PART Ill. by N. L. Johnson and F. C.
Leone. i1962: 71p. incl. dLagrs. tables. (AFOSR-65-

RECURRENCE RELATIONS FOR THE FIRST TWO 2603. pt. 3) (AF AFOSR-62-72) AD 6284,31
INVERSE MOMENTS OF THE POSITIVE BIMONIAL Unclassified
VARIABLE, by Z. Govlndaramulu. May 1962, 6p. incl.
table. (Publication no. 1063) (AFOSR-64-0206) Alsopublshed in Indus. Quality Control, v. 19: 22-
(AFAFOSR-62-72) AD4S3258 Unclassified 28, Aug. 1962.

Asp lishedn Jour. Amer. Stat. Assoc., v. u8: 408- An example is presented comparing cumulative sum
i473, June 196T (Title varies) control (Poisson and binomial variables) and standrad

range charts. Tables are given to aid In selecting
For abstract see item no. 517, Vol. VI. parameters for constructing a mask for control limits.

535 528

Case Inst. of Tech. [Statistical Lab. Cleveland, Ohio. Catholic U. of America. (Dept. of Chemistry]
Washington, D. C.

CUMULATIVE SUM CONTROL CHARTS. MATHEMATI-
CAL PRINCIPLES APPLIED TO THEIR CONSTRUCTION THE INFLUENCE OF WATER ON THE RATE OF
AND USE. PART I, by N. L. Johnson and F. C. Leone. TRANSMISSION OF HYDROGEN THROUGH PALLADI-
[1962J 171p. incl. diagra. tables, refs. .AFOSR-65- UM, by W. E. Reid. Jr. 1962, 50p. incl. diagrs.
2603, pt 1) (AF AFOSR-62-72) AD 628431 tables, refs. (AFOSR-4682) (AF 49!638)475)

Unclassified AD 408357 Unclass.fled

AIso plhed in Indus. Quality Control, v, 18: 15-21, The transmission rate of H2 through Pd was studied by
June 12.electrodepositing H2 on the surface of thin Pd foils and

The cumulative sum control chart (CSCC) is considered determining the evolution rate on the opposite side of
in relation to the standard Shewhart control chart. The the foils. The transmission rates were studied as func-
authors In no way contend that the CSCC will replace tions of current density and foil thickness for environ-
Wth standard control chart, but show that It has definite ments of dry H2 at I aim and liquid water respectively

areas of applicability. In particular, by comparison of on the diffusion side of the foils. The Pd loll separated
average run length (ARL) for different types of charts, 2 compartments of a Teflcn cell. The polarization com-
some indication to given as to the situations in which partment contained 2N H 2S90 saturated with H2 at 1 atm.
one system is likely to be advantageous as compared - a steady state evolution ot H2 from the diffusion side
with the ot'mer. It appears that the CSCC Is especially
well adapted to detecting abrupt changes In a parameter of the foils was measured volumetrically as a function

value (e. g., In mean or in proportion defective), of the polarization or deposition current I end expressed
equivalently as a current j. The resulting ccrves had an
initial straight line portion and N'ram, more horizontal

526 at higher values of current density. The reciprocal
values of the initial slopes as well as the values of

Case Inst. of Tech. [Stadstical Lab. ] Cleveland, Ohio. I jmax varied lincarly with foil thickness. The trans-

mission rates at the higher current densities for H2 at
CUMULAP VENSUP CONTALPCHATS. MTHEIR MATNST C- 1 atm on the diffusion side of the foils sere approxi-
TION AND USE. PART L , by N. LT Johnson and F.C. mately 3 times those obtained when water was on the
Leone. [1962] USE . Incl. diagrs. tables. (AFOSR-65- diffusion side. A comparison of possible mechanisms
2603, p[. 2) (AF AO diR-62-72) AD 62b431 for the H 2 evolution reaction on palladium indicates that

Unclassified the slow step .a this reaction is the discharge of

118.
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h~ydrontlui tons If H2 at 1 atm is on the diffusion Side 531
of the foil. the calculatedj value of the diff usion coeffi-
cient is D - 3.16z x 1.0 cr Sec at 25ýC. 'This value Cathoicngtof, A rica ,.y f _hm~i

tein good agreement wiLL the %value used by Barrer usasininng~C
the time lag n'czthod. If water Is on the diffusion side ON A FAfLf)I7A'IION OF CHARACTERISTIiC FUNC-
of the- foil. the calculated xAbse islD) 0. 42 x 10-1 m 2  110M8 W~itiH HAVE A FINITE NUMBER OF DERIVA-
sec at 25'C. (Contractor's at~stracti TIVES AT THlE OM4G1Y, by R. G. Laba and E. Lukacs.

,1962] [41p. (AFOSR-3626) (Sponsored jointly by Air
Force Office of Scientific Research under AF' AFOSR-

529 61-32 wan National Science Fouindation) AD 415195
Unclassified

Catholic U. of America. 'Dept. of Chemistry'
Washington, D. C. Alsoi published in Pub. Inst. Stat.Univ. Parts, v. It:

UF-224 192.
THE MAXIMUM RATE OF 2IIlFFUI.ON OF ELEC-
TIH)LYTIC HYDROG0EN THROUGH PALLADIUM AND The following theorem is proved: If f(t) Is a character-
PALLADIUM-SILVER ALL!IY DLAPHRAG!.S. by J. A. istic function with derivatives up to the even order 2N
Pautey. 1962 [37kp. cine. diagra. tables, refs. at the origin and If f(t) = lf,(t,7~f,(tf ftj
uAFVSR-46B3) (AF 49(638)475-- AD 407019 *i

Unclassified where each f j(t) is also a characteristic function and
oy -. 0 (jm1,2, _.., n). then eachfItM has derivatives up

The limiting current of H2 th: ugh Pd and Ag-Pt! alloys -

was measured and was found to decrease with incr casing Io ore=Wa h oii.Tec 02
Av 4-onteflt of the alloy and with the thickness of the an 1 IIs Devinatz's theorem. (Math. Rev, abstract)
diaphragm. The diffusion coefficient was calculated tor
P'd and the 20T end 307, Ag-Pd alloys and the v-alues of
the exchange currents, 140* for various -.alues of 0 532
tfract~or. of the surface sites available for. H2 adsorption) Caltholic U. of America. Dept- of Mathematics]
'Aere calculated. The results of these computations are Washington, D. C.
presented In table formi. Increasing the Ag content of the
allev decr -ases the rate of the jumrn of H2 into the bulk ON IDENTICALLY DISTRIBUTED SIOCHASTIC
of -he metal and this step assumes gre~ter importance INTEGRALS, by R. G. Laha and E. Lukacs. [1962]
in the diff usion of H2 through Pd as the Ag content is [8 1p. (AFOSR-64-1601t maponsored Jointly by Air Force

increased to 30i-. Office of Scientific Research under AF AFOSR-61-32 and
National Science Fc~,ndation) AD 446898

Unclassified
530

Also published in Trans. Third Prague Conf. on Infor-
Catholic V. of Amer-ca. [Dept. of Chemistry], mation Theory, Statistical Decision Functions, Random

Washington, 0. C. Processes, Liblice [Ctechoslovakila (June 5-13, 1962),
Prague, Czechoslovak Academy of Sciences, 196,

THE EFFECT OF TEMPERATURE AND PRESSURE p. 467-474.
ON THE MAXIMUM DIFFUSION RATE OF HYDRO)GEN
THRO)UGH PALLADIUM, by P. L. Damour. 1962, 54p Let X(t), It e[a, b)= H, be a process with IIndependent
incl. dlagrs. tables, refs. (AFO6R-4685) (AF 49(638)- increments, all moments finite, and mean value and
475) AD 407670 Unclassified variance functions of bourded variation on [a~b]. Form

the integrals in quadratic mean
Tne tx-ansmission rate of H2 through Pd foil has been b b
studied for a series of foil thickness at 4 temperatures Y a(t)d(Mt). Z ab(tkdXt1, where a(t) and b(t)
and 4 pressures. The results support the assumption*a4
that the rAte of the combination reamction of H2 atoms on are continuous In tE C a, b] with max t'a(t)' 4maxtI t)

.he face of the foil is extremely large. Proof is pre- It is proved that Y and Z are identically distributed If
-t'red that as the foil be,7o.mes poisoned this surface and only if XVt) is a Wiener process and

-,wnuation reaction is retarded, and can bie slowed _b _ b
.,wn ti such a value that the penetration reaction !wu- [It~d jb(tlfdt for k = 1 and 2. Then a
!mnea the fastest. The diffusion constant, D. was a a
-a'uated; the extrapolated value at 25 -C is D0 similar theorem Is esL-blished for iS la, -1. (M~ath.

I x 10-7 cm 2 sec. The activation energy of the Rev, abstract)
rireaction was found to be 6.6 t 1.0 kcal. The

diff us' .n constant over the temperature range, S.6V zo
15. 3 C. is represented by D -

0. 023 exp(- 6600, RT1 cm 2sec.
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533 Rvanmetries. For ;=ch of these. the lowest- lying
state resulting frorn mixing configurations at the largest

Catholic V. of America. Dept. of Physics, distance approacl~ed to wlthir 1 ev the energy of the
Washington, D. C. sepArate atoms calculated from spectroscopic data.

Some stable, triplet states were Indicated.
QUANTUM MECHANICS OF BEA'IS BETWA~EEN WEAKLY
COUPLED OSCILLA~TORS. by P. H. E_ Meijer and T_
Tanaka. 119621 (SIp. (AFOSR.-Jl 561 (AF 49(638)452) 535
AD 408580 Unclassified

Catholic U. of America. (Dept. of Physics]
Also~publIshed in Amer. Jour. Phys.. v. 21161-165. Washington, D. C.

MOLECULAR ORBITAL STUDY OF THE SYMMETRIC,
Although the weakly coupled double pendulum beems to LINEAR H14 COMPLEX (Abstract), by P. F. Piper and
be a standard illustration In classiLAl nechanics, it Is V. F. Gziffing. :19621 i:1k. [AF 49(638)19061
seld-)m mentioned tn quantum mechrAntcs. It shares this Unclassified
ta,.e with V'ie damp4ed harmonic oscillator, but while
there is a good reason for avoiding the last one in quan- Presented at meeting of the Amer. Phys. Soc. ,
tum nt- i'anlcs, the first can be treated with the same Baltimore, Md., Mar. 26-29, 1962.
proce tore as In classical riecha._ Cs. The exact solution
Is then, compared with the soluti ons obtained by time.- Published In Bull. Amer. Phys Soc., Series TI, v. 7:
independent and lime- dependent perturbation miethods. B47-ar-.26, 1962.
It turns out that there are some additional steps to be
taken, cor-.nzri-id to the usual textbook treatment of the LCAO-MO-SCF calculati,yns of the energies of a series
t'me-independent perturbation theory. due to the fact I .
i\'it all the levels of the unperturbed problem are degen.- of symmetric, linear configurations of H4 in the 9
,rate- It is shown that the dtagunalizat-or. of the secular state were carried out on a digital computer in order to
maatrix In the time-independent problem is equivalent to obtain Improved, approximate, save functions. Molec-
a problem ui rotaflon of ang-lar nwjment~m operators in ular orbitals were constructed as linear combinations
function s.4tice. The time-dýependent problem needs, of modified Slater orbitals for the following sets of
again, additional steps due to the degeneracy, and It atomic-basis functi..ns: la on ezch nucleus. Is and p
yields the well-known beat-behavior. (Contractor't, on each nucleus, and ls. 2s. 2per and 2pw on each
abstract) nucl.-us. For each of the AD's, the value 1. 1 was used

for the screening parameter. It was found that, using
Is AV's only, the energy was lowered with respect to

534 a previous claculation done with the screenlng parame~er

CathlicU. o Amr~o_ ofPhvicsequal tol1. The virtual orbitals obtained from thse C!
CathlicU. f Amr~x. jept.of hyscs;calculation on the extended-basis set are being used to

Washington, D. C. construct cietermlnantal spin functions for a ground-stzte
confi guration- Interaction study.

001FIGURAITON INTERACTION IN Be 2(Abstract), by

H. 0. Warren and V. F. Griffing. j1962jiIph. iAF49-
(638i90i(A Unclassified

Presnte atmeeingof te Aer.~ St..Catholic U. of America. Dept. of Physics]
Baltimore, Md_. Mar 26-29. 1932. a-ntn .C

Publshe inBul. Aer.Puss So.. eris U v.STAT? OF LINEAR 11ý (Abstract), by S. H. '3row-n ,and

1, ~V, F. Griffing. ;1962; ilkp. iAF 49(638)9L-3;
The enryo igedtria t -grudzae Unclassified

determtnant spin configurations constructed using virtual BatmrMd..Ma.2-916.
orbitals from the same ground- state. SCF calculations.
Coefficients and mole-cular energry were obtained by the 'Published in Bull. Am e'. Phy.s.. Soc., Series TI. v. 7,
vait taonal procedure at each of seven I nternuclear (Us- 204. .M~ar. 26. 1962.
tances, and for superpositiors of 10. 15, 20. 25. 30. and
37 contligurations. Bmnding in the fround state wa ini The appro iriate wat - functions and molecular energies

catd wen p t 20conlgratins erem~xd, ut ii~ d the, state Of H3 are ..- ~w being calculated by making
appearec. upon more-extensive mixing, Thr- ground-state linear comb~nations of configurations which are con-
energy at the largest distance closely approached the structed using virtual orbitals from a single, ground-
spectrost 3picaily determined energy of 2 unexcited. state. LCAO-MO-SCF calculation. These are based on

bervyllium atomus. Some stable, excited 1.. tae modified Slater- type Is. 2s. 2p7, 2p- atomic orbitals.
states Tirty-eight configurations are taken for 4 internuclearwere indlcated, The same virtual orbitals were used to distance of asymmetric 11 and 6 interitucleaz- distances

construct configuirations of 3 9I31 Tu' ', 3 .1 and 3 :U. of symmetric 113.
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537 UTERUS, by L. Barnall and H. Croxatto. 1 1962] f4jp
incl. dtagrs. (AFOSR-64-0100) (AF 49(63f8)l 14)

Catholic U. of America. Dept. of Physics. AD 429379 n~,.lsstfted
Washington, D. C.

PARTAL ND VTA CATUR PI3BAILIIII OFAiso published in Acta Physlol. Latinoamei ,v. 13:
12 -9193

NEGATIVE MUONS BY ý:,by M. Ruel and J. G.
Brennan. 11962.1 ;4fr. inc. tables, refs. (AFK)SR-J317) For abstract a&e Item no. 538, Vol. Vt.
(AF AFO)SR-62-56, AD 408026 Unclassified

Also published in Phys. Rev., v- 129- 86C-869, Jan. 15, 540
1963f

Centre National de la. Recherche Sclentifique, Part.s
The capture probability of negative muons by tie C2(France).
nucleus is calculated as a sum of partial transition rates [LTASO EO~z1O N ~~XSI
to the individual levels of B The calculation Is based CAL RATES OF POINTS IN HYPERTHERMIA IN CER-
on an extreme sIngle-particle shell model. The calcula- TAtN IDENTIIFIABLE NUIDNIES OF APLYSIA]
ticn is in application of the general formalism develloped Plateaux de depolarisation et trains paroxysliques de
by Morita and Fujil for predicting the transition rate be- pointes en hyperthermie, sur certains neurones
tween 2 definite nuclear states, following muon capture. Identifiables d'Aplysila. by A. Arvanitakl-Chalaz~onitts.
Regarding bound-state captures, the agreement between ['1962] 13]p- incl. illus. (AFOSR-4173) (AF EOAR-61-
theory and experiment is good. An exception is the pre- 30) U..classtl~ed
diction concerning the 1. 67- mev level of B12 , the calcu-
lated transition rate being too large by a factor whose Also published Ic. Compi. Rend. Siances Acad. Sdt.
lower limit is about 2. This casts some doubt on the ct2419.
spin and parity asstg,'ments currently accepted for this Sct2419.
level. The total capture probability Is too small by a The cause of paroxytic-hvperpclarizat.on poont-plateau-
factor of 2, as is the ratio of unbotuid- to-bound captures dshreatvt eemndb iprhri ncr
The discrepancy is accounted for in part bF) the existence tain identifiable neurones of Aplysia is attributed to the
of little-ltnzwn, highly excited virtual state of B 1 2 . These differential effects of temperaturie on cellular loci with
conclusions are of limited scope because of the use of distinct cytostructui-al characteristics. (Contractor's
the single-particle shell model, abstract)

Catholic U. of Brazil. Mio de Janeiro 541
see Pontifical Catholic U. of Rio de Janeiro (Brazil).

Centre National de .A Recherche Scientifique, Paris
(France).

538THERMIC INHIBITION OF SLOW ET.ECTRIC WAVES
Catholic U. of Chile. Lab, of Physiology, Santiago. OF A GIA: T 11DENTIFTABLE NEUJE.NI Inhibition

thermique dx.. ondes electriques lentes d'un neurone
THE IN VITRO) EFFECT OF PRDGSTEW)NtE AND ge~ant idenlifiatbie (Neurone Br d'Aplysta fasciata), by
I~STIR)GENS ON THE OXYTlDClN RESPONSE OF RAT N. rhltzimr.itis. r1962' j2lp. inc illus- (AFOSR-
UTERUS, by L. Barnafi and H. Croxatto. 11962, ;41p- 4338,1 (AF EOAR-61-30.ý Unclasslified

nc.dlagrs. (AFOSR-1941) (AF49(638)1584)
Unclassified Aluo published In Compt. Rend. Se'ances Acad. Sci.,

Aisopublished in Adta Phystol. Latinioamer.. 6. 13: v. 2551 1f63-2T-S, Oct 1, 1963.
2-2-4, T4-M The identifiable soma of ty~pe Br revealed, by hypotherni-

La. the origin of large hyperpolartzatton potentials
The Un vitro effect of progesterone. estrogens, testes- *AIch :t!canable ofreachIng 33 mev. These pote~dals
terone, and desozvcorticosterone acetate was studied I;.hlhii Ml activity In the cell for several minutes. The
on 32 Isolated non.-pregniant rat uteri before -id miter effec. is - versible by R eturning to the initial tempera-
oxytodmn stimulation. AUl of these substances olock the turtoi: ntractor-s abstract)
response to oxytocin.- It is suggested that this Inhiubtiory
effect is due to a change on the prerneability of the

montiicell mnembrane. 542

Centre National tie la Rtcherche Scientifique. Paris

539 t Francel.

Catholic U. of Chile. Lab, of Physiology, Santiago. 'NEUBI)PIYSIOLOGY OF APLYSIA GANGUION]J. by
A. Arvartaki- ChRlar'.m 0'.4 and N. Chalazonitis. FInal

TYE IN VITRO) EFFECT OF PROGESTERi)NE AND rept. Apr. 1, IPSI-Mar. .31., 1962,14kp (AFOSR-JI052)

F'iTRDGENS ON THE OXYTI)CIN RESPONSE OF RAT 11 (AF EOAR-61-301 :) 420034 Unclassified
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The studies have been performed on identifiable neurons GNOME blast or the Nevada Test Site precluded the
of the nerve centers of Aplysta, either Initially spontane- possibility of making a determination of the true poten-
ously active, or submitted to excitatory or inhibitory tial of the electroseismic technique as a tool for detect-
synaptic actions at various frequencies, impinging the ing nuclear blasts. However. it is felt that had suitable
"center through different pathways. The individual activi- areas been found, a signal could have beer recorded at
ties of 2 to 4 cells were simultaneously recorded through both stations for the GNOME blast and at Lication 7 in
2 to 4 independent m-croelectrodes and dc amplifier Nevada. A vertical electrode span was found to offer
channels. Emphasl- was placed on the input-output rela- an improvement inS 'N ratio of 15-1 over that for a
tionships and on the basses underlying organization of surface electrode span. The maximum signal on a
spatio-thermal patterns of activity, basiually Implied in vertical electrode span occurred when the down hole
function and behavior, electrode was at the sand-shale interface. For the

model study, the electroseismic signal amphtude in-
creased as the percent ot sand in a sand-shale rnix~ure

543 was increased. The effect of changing the conducttvity
of the ipterstitial water on the amplitude of the electro-

Century Geophysical Corp.. Tulsa, Okla. seismic signal was found to be minimal.

STUDY OF THE EARTH AS A SEISMIC ELECTIUC
TRANSDUCER. by S. D. Buchanan. Semiannual techni- 545
cal summary rept. June 1!, 14--? '211p. Incl. diagrs.
tables. (AF 49(638)1085) AD 412484 Unclassified Chicago U. Committee on Mathematical Biology. 111.

Tests were conducted in 5 areas whose electroseismicity STUDIES IN MATHEMATICAL BIOPSYCHOJOGY. by
was Imown from work performed previously in conjunc- H. D. Landahl and H. White. Final rept. Apr. 1. 1962,
tion with quarry tests. Tests consisted of shooting 29p. incl. diagrs. refs. (AFOGR-2451) (AF 49(638)-
charges -f one pound of dynamite or less at distances 414) AD 287857 Unclassified
not in excAss of 1,000 it fm m the measuring site. Re-
sults obtained in the good Eý S. areas were compared A brief report on a study of visual adaptation is given
sith those obtained in the bad E. S. areas. From this Principal results are a second order differential equa-
comparison a basis for measuring the electroseismicity lion for the concentration of rhodopsin. a model that
of an area resulted. The electroseism city of 14 Nevada explains how the sensitivity of the rod depends on the
test site areas was determined using the comparison concentration, a model that explains the shape of the
criteria established above. Using the results obtained b-wave of the elect roretinogram, and the fitting of some
2 ireas were selected from which 2 nuclear blasts were data on illumination thresholds on the basis of these
measured. A series of controlled experiments was made models. The problems of real and appaient movement
in conjunction with small blasts of the order of one pound are discussed in terms o! simple neural nets. An ex-
of dynamite, These experiments were performed at pression is derived for maximum distances between
one of the better local E. S. areas and consisted of an stimuli for various time intervals and stimuli intensities.
evaluation of a 3-dimensional E. S. array. Electrode Results compare favorably witth avaitlable data so pre-
arrangements for these tests are shown. A self potential liminary results on the simplest possible mechanism
and resistivity log was made of one of the holes in order give an natput which depends on the velocity and the
that the E. S. results might be correlated with local ge- width of a sharply defined stimulus, there being a max-
ology. Additional testa were made to determine the Imum with respect to velocity. Movement of a poorly
feasibility of a model study of the phenomenon. (Con- defined stimulus, e. g., intensity S ý 0 for x - 0,
tractor's abstract) si x for 0.Z x ý4 A and S constant for x - 4 gives an

output proportional to the velocity of movement -.;d to
S, and independent of -. (Contractor's abstract, modi-

544 fled)

Century Geophysical Corp., Tulsa, Okla.

STUDY OF THE EARTH AS A SEISMIC ELECTRIC 546

TRAISDUCER, by S. D. Buchanan, D. P Hearn and Chicago U. Committee on Mathematical Biology, Ill.
others. Final rept. Oct. 25, 1962 801p. incl. diagrs.
tables, refs. (AF 49(638)1085) AD 298996 ON VISUAL ADAPTATION: I. PHOTOCHEMISTRY, by

Unclassified H While. [19621 �~9. . tncl. diagrs. refs. (AFOSR-
J6151 (Sponso. ed jointly by Air Force Office of Scientific

For quarry blasts of the type and size encountered in Research under AF 49t638)414 and Public Health Ser-
this investigation (WI0 to 13,000 pounds),. a detecton vice, AD 404149; AD 414012 Unclassified
range of approxinmate!-. 10 miles is indicated. Ripple
firing of the quarry blasts considerably reduced the Also published in Bull. Math. Biophys.. v. 24- 351-
maximum distance at which the electroseismic signal 39 cD.."•Y.-
produced by these blasts could be detected. There is
extreme variabiltq in the ability of different areas to Quantitative aspects of the photochemistry of visual
produce an electroselsmic signal. Creek bottoms, In adaptation are considered. A simplified model is given
genera), were found to be more active as electroseismic that fits data on changes of rhodopsin concentration during
transducers than hilltops or barren tableland. The in- and following strong Illumination. A varlation on Wald's
ability to find active electrosetsmic areas near the

-. 122 <
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comrpartunent hypothesis Is shownr to fit the quasi-linear 54
deperidence of logg threshold upon pigment concentration.
Finally. there is a brief review of pertinent data on cone Chicago U. Dept, of Chemistry, Ill.

pigmnts.l~onracor'sabsta-1REACTIVE INTERMEDIATES IN CYCLOPIV)PANE
CHEMISTRY, by W. G. Brown. Final rept. Nvc. 31,

547 1962, 6p. incl. dlagrs. (AFSR-4875) (AF 49(638)784)
AD 413469 Unclassified

Chicgo , Cm-niteeon atherwial ioloy. 11.Studies were made of the chemistry of 1, 1-dimethyl-2,
THlE t)ERIVATION OF D*ARC-Y THOMPSON'S THEOPY 3-dinitrocyclopropane. Unlike the mono-niltro compound,
OF TRA*EtiuLMAT[OZ FRO3M THlE THEOR-.'OF the ring hydrogens are liable to acetate ion, - catalyzed
OPTIMAL DESIGN, by t.L Rosen. i 19621 't 'ip. Inc. `hydrogen - deuterium exchange. With a stronger lase,
diagro. !AFOSR-2459)y 1AF 49(63Ej9l71 IUnrcassified hydroxyl ion, the compound readily undergoes a ring

cleavage similar to those known for nitrocyclopropyl
Also published in Bull %lath. B~t.phys-. v- 24- 2719-2k1. ketones. Further studies were made on the photochemi-
sept. fy6i.- cal transformations of aryll ketones containing CYCIO-

propyl substitueitB, as well as analogous compounds
11 .s shown inform'ally tnat Cohn 8 theory of Optlimal with larger rings. 1the preliminary findings disclose
Forms can be con~strued as . comparative theciry. and patterns of photolvtic reactions not hitherto exemplflied.
that when this is done, the celebrated theory of tr-Ans- One exampl-ts the formation of 2-methyl-4-benzoyl-l-
forma-tvons of D-Arcy Thompson folllows as a consequence. butene upon 1,1 irradiation of 1-benzoyl-2. 2-dimethyl-
The impItlcatiaon1s of this type of theoreticall foundation cyciopropane. (Contractor's abstract, modified)
fci the Thompson theory with regard to problems of
comparati re morpholozy are disctwsed, and some sug-
,esttorzs for the further implementation of the~ theory 550
are descrtbed- %Con,tracier's absti-ac, i

Chicago V. Dept. of Chemistry. Ill.

1,0-DIMMETHYL-5l,6~-DIPHEN-1L-6-VALERDL)ACIVNE,
b7 W. G. Brown and F. Greenberg. [19621 111p.

(Thýca;!f t Conmutteet on-r Mathematical Bilology-, Ill. [A F 49(OCe)784'ý Unclassified

CHURCH'S THESIS AND) 11S RELATION* TO THE CON- ~ Published In jour. Org. Chem-, v. 28:. 599, Feb. 1963.
CEPT OF REX1?ALI7AR TY IN% BIOLOGY AND PHYSiCS.
!bv R_ Rosen. 19E2. :19;p- Ici. refs. (AIVSlt-3206)1 Steti.er and Krause described the preparatlot of a
AF 4963)9171 .AD 400859 AD 403590 compound believed to be 1,3-dibenzotyl-2.2'-dimethyl-

Unclassified propane by a Friedel- Crafts condensation of 3,3-
dimethylgiutaryl chloride (I) with C 6 H 6  A repetition

-klsr ulse cBl.Mt.Bohs i.2:3 of this work showed that the product actually was
39). -De,-. i962. 0- 6- d m ethyl- 6- 6- diphenyl-5 -valerolactonertI).

An attempt to characterize the phvsical realizabillty t(20. 8 g), treated wi th 29g of AIl 3 in 150 mil C6 116 at
--f --: abstract crapp:pg process In terms of the Turing 0 -. the mixture stirred 2 hr at room temperature, and
computability of an "ssoctatc-1 numerical function Is de- the product crystallized, gave 5,8g of 1I, which melted
scribed_ Such an approach rests heavily on the validity at 91.7-92.2 . The Grignard synthesis from 0. 95g
of Church's thesis for physical systems capable of com- diethyl 3.3-dimethylglutarate (0.95g) gave 1.02g of IT-
puttnj numerical functions. This ineans It. effect that Successivre treatment of II w it' KH-2 OII HCI. and
one must investigate ir what manner Church's thesis can FeCI3 gave the wine color for esters and 1actones.
be' converted into an assertion concerning the nonem-st- Infrared and nuclear magnetic resonance spectra were
ence of a certain class of physical processes inamely. given for TI.
tnese processes which are capable of calculating the
values of numertcal functions which are not Turing-
coimputabelO. A formulation which miay be plausible Is 551
suggested, and it ts then thowr, that the truth of Church's

heis i this form Is closely connected with the effec- Chicago U. 'Dept- of Mathematics] ILl
tiveness of theoretical descriptions of phvsical systems.
it is shov-n thaz the falsity of this form of Church's thesis ON ONE-SIDED LOCALIZATIO1N OF TRIGONOMETRIC
.s related to a fundamental incompleteness In the possi- SERIES. by A. Zygmund. [1962] [131p. (APV)SR-j449)
btltty of describing physlca, Systems, much like the In- (AF 49(638)551) Unclassified
completeness which G_$del showed to be Inherent in
axiomatizations of elementary arithmetic. Various Also published In Studies In Mathematical Analysis aid
inicrihcations of these matters are briefly discussed. Related Topi cs, ed. by G. Szego, C. L~oewnter and
Contractor'*s abstract) others. Stanford U_ Press. -962, P. 435-447.

Let S be a trigonometri c series rc n with

coefficients c tending to 0 as n - ± 'The series S Is
n

-~123
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localizable at the point x0 to the right if there is another over near fields of spectal rha.-acter satisfy these same
t 03 conditions. The followil- theo *m is proved: Let G

trigonometric series T such that for some h.be a doubly transitive permutation group satisfying
(1) T t2 equiconvergent with S in the interior of (xo - conditions I - 3 Then G is one of the groups discussed

c); (2) T converges to 0 in the interior of (x 0-, xe). In above. (Math. Rkv. abstr. ,)

thif definition S is necessarily localizable at xo to the

left. The main theorem is as follows. A necessary and 554

sufficient condition for S .. c •neinx to be localizable at iChicago U. Dept. of Mathematics, I11.

xis that the integrated series ON THE STABILITY OF A MACLAURIN SPHEROID

S
1  

Cox C0 . 1: (cn In)e nx converges at x0. OF SMALL VISCOSITY, by P. H. Roberts and K.
Stewartson. f19623 [141p. incl. refs. (AFOSR-J865)

". cn.kexp l(n - k)x0 (Sponsored jointly by Air Force [Office of Scientifl: Re-
and m . 0 search] under AF AFXISR-62-136 and Army fResearch

:-t- 1ki, n 2 k Office (Durham)]) AD 415835 Unclassified

Some related theorems are also given. (Math. Rev. Also published it, Astrphys Jour., v. 137: 777-790,
abstract) Xpr.---T I _--

The stability of a visc(us Maclaurin spheroltd's &'ilved
552 asymptotIlcaly fo: sma - kinematic riscosily, v. Itis

shown that, in this limit, the frequency of oscillation,

Chicago U [Dept. of Mathematics] 111. n. with respect to the mode which becomes neutrally
stable in the absence of viscosity at t.e noint of bifdrca-

A CLASS OF DOUBLY TRANSIT[VE PERMUTATION tLon (where the eccentricity, e, of the meridional section
GROUPS, by M. Suzuki. [1962] 131p. fAF 49(638)8581 is approximately 0.8127), is

U aclassifled 5v _W
n -n -t -0(').

Published In Proc. Internat'l. Cong. of Mathematicians, 0 a
2

Q (e)
",1oM-Sweden) (Aug. 15-22, 1962) Djursholm,

Institut Mlttag-Leffler, 1963, p. 285-287. In the foregoing formula nO denotes the frequency in

the absence of ,nscosttv, a is the radius of the equatorial
The author discusses some recent work concernng the section, and Q(el is a certain fu-iction of e uhlch changes
classification of certain classes of doubly transitive sign at e - 0.8127 and is positive for smaller values of
permutation groups. (Math. Rev. abstract) e. From equation (10 it follcws that the Maclaurin

spheroid Is indeed unstable bevond the point of bifurca-
tion when viscosity Is present.

'Chicago U. Dept. of Mathematics, Il. J 555

ON GENERALIZED (ZT)-GFIUPS, by M. Suzuki. [Chicago U. Dept. of Mathematics. Ill.]
11962] 14]p. JAF 49(630858] UnclaSsIfied

ON HIGHLY RIOTATING POLYTFIPES. I. by P. H.
Published In Arch. Math.. v. 13: 199-202, 1962. Roberts [1962] [131p. incl. diagrs. AF1OSR-1277)

(AF AFIZR-62-1361 AD 424346 Unclassified
Doubly transitive permutation groups which satisfy the
following conditions are studied: (1) the degree of G ts Also published In Astrophys. Jonr. , v- 137-, 1129-1141,
1 - n where r, is a power of 2. (2) the subgroup H con- May 15, 1963.
sisting of elements which leave one fixed symbol invari-
ant contains a norm.al subgroup Q which is regular on This paper is concerned with the equilibrium of a

the remaining n symbols; (3) the subgroup consisting of highly rotating mass of fluid which obeys a polytropic
elements leaving 2 distinct symbols invariant is a cycle equation of state. Since exact solutions are possible
group of odd order. A class of groups satisfying condi- only when the angular velocity I of the configuration '.s
tions 1 - 3 can be constructed as follows: Let e (X, y) - small compared with (C45) 2 where P is the mean

q 1 x. y q _ x3. y3q be the hermitlan defined density and G is the gravitational constant, the methods
2, 2 33expounded in this paper are necessarily approximate.

over GF (q
2 ), where q Is a power of 2, the projective It is supposed that the equlderisity surfaces are similar

unitary group contains a normal simple subgroup of and similarly situated oblate spheroids, and the prob-

index I or 3 denoted by HO (3,q
2 ). Then HO (3, q

2
) acts lem is reduced to finding the appropriate eccentricity

as a permutation group on the points x - (xi, x2, X3) of these spheroids anr: th. variation of density w.th
equatorial ramlis. Three methois of making these de-

in the projective plane with o (x, x) = 0. It can then be terminations are prcpabed and are examined in detail
2 for the poltrop of index unity. 3hese methods. re-

verified that Wf '3, Q ) satIsfies 1 - 3 with n -q . In for tie plyiroepen o ne un avaiaty. na These iplethdeadditior, some -- oups of semilinear transformations spectively, depend on (Ii a vational prnciple,

124,
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(2) satisfyig hydroStatic equilibrium exactly in the Als hedin Astrophys. Jour., v. 138: 809-819,

equatorial plane, and (3) satisfying hydrostatic equifib~i- Oct. 1, 1963.
um eactly on the polar ais. Method Its shown to lead
to results which are a compromise between those of In Part I (item no. 555, Vol. VI) a variational method
methods 2 and 3. Some attention is given to the question was given for determining approximately the structure
of whether or not, as n is increased, the polytrope will of a rotating polytrope. On specifying an n-parameter
bifurcate to a Jacobi form before eauttibrium is broken farniiy of equidenstty surfaces, the variational method
by certrifutIl forces at the equator. It is concluded gave the "•bt' values for these n-parameters and the
that if the polytroplc index is less than unity ,approid- " esr" density to assign to each surfae. In this paper
niately). bifurcation will indeed occur, a two-parameter family of surfaces, ntamely, oblate

spherolds of variable e:centrhittv is assumed. The
variational method is used to derive differential equations

556 for the eccentricity e(m) and the density p(m), as a
function of the equatorial radius to. It is proved that,

Chicago U. 1Dept. of Mathematics] Ill. for small e, the theory agrees with that of Clairaut and
also with that o. Chandrasethar for - slightly distorted

NOTE ON A NONLINEAR EIGENVALUE PROBI.EM, by polytrope.
M. Shinbrot- 119621 jTJp. (AFOSR-JI622) (Al AfOSR-
62-136) AD 429262 UnclaszIricd4

558
Aiso published in Proc. Amer. Math. Soc., v. 14: 552-
3-, Au". •-•-7 Chicago U. Dept. of Physics, 1l.

The autbor considers the equation )u = Au - X*B'Au in a COMPARISON OF LOCALIZED AND DELOCA.IZED
MODELS FOR n - ' STAR TRAINSITIONS: A POSSIBLE

Hilbert r.,Ace H where: (1) 1. is a compact symmetric INTERPRETATION OF THE OBSERVED SYM4-TETRA-
ope.- toy with simple eitenialues un. Its eigenfunctions ZINE FLUORESCENCE, by M A. El-Bayounmt and D.

spar, H_ Moreover, if 5n mm rin u+ , - u• • then R, Kearns 11962, [2ip. (AR)SR-64-2335) (Sponsored

n3jointly by Air Force Office ofScientfic Research under
" He 1 2o AF 49(638)923 and Atomic Energy Commission)in Here or - 1- (2) Bi Xs an operator de- AD 452018 Unclassified

fined for all X in the disk k ; (a 'r -1)) 'A . BD is

uniformy bounded by "B' in that disk and satisfies a Also published tn Joukr. Chem. Phys.. v. 36: 2516-'517,

Lipschitz condition B, - Bu i L') - u . He proves

the theorem: There exist infinitely many eigenvalues The merits ad failures of different theories of n - It
and eenfunctiops un of the above equation. The transitions in monocyclic azines are reviewed. A

sequence "n n approaches zero. Moreover, there i semiempirical theory is developed which accountszmore successfully for most of tnc experimental observa-
an integer N such that K N HN and, If x is any element tions.

of H. it can be represerted in the form
N-1 ; t • nn*N•Un 559

f.' nvn _ Nn n

F'nally, If A and the series oiven in (I) above are Chicago U. !Dept. of Pnysics Ill.
smah enouh, N may be taken as unity, so that the
sequence Un• Is complete in H. Here H denotes the QI..SI- FREE PI•OTONPFiYIONSCATTEIf4G INN LIGHT NUCLEI AT 450 MEV, by H. Tyren, S. Kullander.
subspace spanned by 'vN, vN ... 'and KN denotes and R_ Ramachandran. Fi.nal rept. Oct. 15, 1962 [81p.

the subspace spanned by all but the first N - 1 of the incl. diagrs. tables, refs. (AF1SR-4787) (AF 49(638)-
e,.genfunctions of the equation, if infinitely many such 958) AD 408559 Unclassified
e-xist. In order to establish the series expansion of
*Ihe theorem an existence proof .ncludlr,; nany estimates Quasi-free proton-proton scattering In light nuclei

ts needed. Also needed here is a theorem of Paley and has been studied experimentally at 450 mev incident

Wtener. An application is made to the equation proton energy. Energy and angular correlations of the

d du 2 emerging protons have been measured using 2 double

du d focusing magnetic spectrometers and a multi-channel
L x P electronic detector system. (Contractor's abstract)

557

5ec
Cnicago U. Dept. of Mathematics, Ill.'

Chicago U. iD-t of Psychology! Ill.

ON HIGHLY NOTATING POLYTIOPES. n, by P. Co l

Roberts. j1962] [11 p. (AFOSR-64-0978) (AF AR)SR- FREQUENCY DtSC•fI.IAT[ON AFTER BILATERAL
62-136) AD 440152 Unclassified SECTION OF THE BRACHIUM OF THE INTERIOR

COLLICULUS, by J. M. Goldberg and W. D. Neff.
:1961] 36ýp. incl. Illus diagrs. tables, refs. (Sponsored

-125
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jointly by Air Force Office of Scientific Rt~nse~rch under determination of the spins of hypernuclie like
1AF 49(68 025:1 and Office of Naval Research; 3, 4 A 1- The -nucleon interactdon is

Uric~xrstofied H A dLt ThA
fok~qd to be stronger in the antiparalicl orientati~on of

Ilubllsed in Jour- Coorlpar. Neurol. * v. 116: 265-2itf, the A a" N spins. in contrast with the opposite situation
M'. , tor the nucleov- nucleon iN-N) Itrueraction. It also be

.Nine cats were trained to make an auditory frequency rai osbs oetaetedphDAo h oenl

dlscrim~ination. The brachium of the inferior collitulus well exper,.eorvd by a A hyperin it- Iinf :ite nuclear
was then sectioned tilaterally and after recovering from matter from ;4,n analysts of the btrdA~g -,iergy of v-erv
operation the animals were retrained. The cats cowidd heavy hyperfragrnenBs - a value oi .i, oe-v was
be divided into 3 groups: (11, evoked potential to click found. 7.,e weak A-nucleon tnteractio!, wtw explored
stimuli were recorded from auditory cortex at time of in stuaies of the decay modes and itfetrincs of hy.per-
sacrtfice and microscopic examination of the brain stem nuclei. Several new .hecks concerating the so-ale
sections revealed that the brachium of the inferior col- AT it rule have been supplied. Ttie Wtirtnle of

4liculus was no, completely sectioned: (2) evoked potentials Ali was measured yielding a result v.44chi -tifiruiec
were recorded from auditory cortex even though the 4
brachium was completely sectioned; and (3) auditor) the spin assignment J 0 for AH .The bl~w A N de-
cortex was not electrically responsive to click stimuli excitation procets.-,s .~*N -. N -N, and A -p - N - p
and the brachirum was completely sectioned, It is con- %ere 'investigated bl~uwing that these 2 processes
eluded that animals In which the auditory system is occur -with comra'-able frequency. Several properties
completely sectioned at th, level of the brachiuni of the beartng on the nuclear-phys~cs aspects of hvpernuclii

Infeiorcolicuus annt reear in100 tralsthewere explored including phenomena of final state inter-
same frequency discrimination that animals in which the ato swl spouto rcse fbprrg
geniculto- cortical auditory system is eliminated by et.twaaloswntt(nihpramns
ablation of auditory cortex can relea-rn i a less than 300 do not exist. Finally, several, Improviements inl meas-
trials. uring techniqtues are reported.

561 563

Chicago U. Enrico Fermi Inst. for Nuclear Studies, Ill, Chicago U. Enrico Fermi Inst. for Nuclear Stud-res, Il..

COMPILATION OF HY'PERFRAGMENT BINDING A PROBABLE EXAMPLE OF THE DECAY 70,A-.
ENERGIES. by N. Crayton, R. Levi-Setti and others. e*Ce IN NUCLEAR EMULSION, by 0. H1. Pavis. R.
11962; '41p. the, diagra. tables, -refs. (AFOSR-1817)Leietiadohr.Fb19, .m.Ili.
(in. cooperation with Northwestern U., Evanston, Ill.) table, refs, (Rept. no. EFTI1 62-7, (AH)S-R-4423)
(Sponsored Join'tly by Air Force Office of Scientific Re- (AF 49(638)209) Al) 295966 Unclassified
search under AF 49(=3)209. and National Science
Forundationi AD 225884 Unclassified Also published in Phys. Rev., v. 127- 605-606,

Also published in Rev. Modern Phys., v. 34: 186-189, Jl
Apr?17An event has been observed In nuclear emul~sion which

The purpose of this work is to present new results on I trbtdt h rdcino : yeo n t

w-mesonic decays of *'heavy hypernuclei-- (A -5? and at silbsequent decays via the mode Zo -A A- e' - C. From
the same time to report on an up-to-date compilation t-he apparent concurrence of the tracks Involved in the
of binding-energy data for all hypernuclear species. distinte *ations, it tMs been deduced that the 0 lifetime

for this event Is - i;_ 1 4 sec.
56&

Chi cago U. -1Enrico Fermi Irs.for Nucle.,r Studies. Ill. 5 C4

INFUCLEAR EIVUSIOl- STUDIES OF THE PROPERTIES Chicago U.- Errico Fermi Inst. for Nuclear Studies, Ill.
OF HTPERNUCLEV1 by R_ Levi-Settl and V. L. Telegdi.8
Final rept. !19621 !12k. tncl. refs. (AFOSR-4298) A DETERMINATIION OF THE SPIN OF &Lt8 

b y D. H,.
(A F 49(6-18 409: AD 293985 Unclassified Davis, R. L#evi-Seth,- and MA. Raymund- 11962" '5jp.

Considerable Information cuncerning the properties of inc. dlagrs. table, rets. (AFOSR-65-0464) (AF 49-
hypteriruclel has been. dettermnined. It hasbern establIshed (638)209) Unclassified
that thre A-nucleon interaction is charge symmetric.. Presented at meeting of the Amer. Phys. Soc..
.'aiely the A-n interaction Ile essentaialy as strong isWahntnV.StleAu.2-9162
the A-p Interaction. Th-is co.!clusion ts drawn' from theWshntn..SaleAu.229162
study of the binding energy of m-irror hypernuo-lel. Also Abstract published in Bull. Amer Phys. Soc. , Series
established was tire fazt thas rare A-i' tteraction is spnh-`77W_~~._ý 1962.
depenilent. 711,s conclusion stems fromi both the aaalarska
of the binding energies. and froi Cire experimenta7iI 126
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Als,. published in Nuclear Ptlys ,v. 41 ,3'.Feb 567

1963.

The a,,aiiable &rta on ,ALI8  '4 e4 - 10 decay hav Chicago 13, (Enrico Fernmi Inst. for Nuclear Studiesi Ill.

been arnalyz.ed in terms uf intermezitate Bh states. Out 13MNDING ENERGIES 07 HEAVY HYPERINVILEI, by N.
ull 4.1 eientq. 32 are in~terpreted as lavolhi 4 the 2', Crayton. F). 14. Ma-;s an' others 11952i [31p. Incl.

2.9-mv le.el o Be , W iag.-. tabicis. (Sponsored jAntly by At; 7'orce Ceilce of
2.9-niv t ve ofBe witle the reritindur lteefl to Scientifth Research wi-icr [AF 49(638)2091 and National

Pr reed thi-ougli ottie. Be& states Itlncludlng the grun Science Foundation) thiclassified
sutaff. The center-of niass ang..ar distribution of the

tA' fie" uli(ea~. ote*drcin ha bee Pth1,34,ed inProL. 1962 tinternal -. Conf, on High-
'uclet~~ ~ ~ (ratv i.o,- thPhieto! aýbe ysics, at CERN, Geneca tSwltzerlandý~id~e1 or he32 ecys o he ~ lat So July 4-11, 1962), Geneva, CERN, Scientific Informaiontl

j,.a'son witn nhe theoredi prediction of IDalitz indicates Se-rvIce. 1962, p. 382-384,

tha~t 'he spin 01f LI Is mcst likely unity The binding energies and decay modes of the identified
heavy !!)perf-agments from 56 w- mesonic decays of
hype'nacjei with a mass greater than 5 are tabulatei.

C5 A compillaion 01 present data averaged with previoSily

(Thnea'o LI,. Enrico Fermi Inst. for Nuclear Studies, Ill.pu ls e daai aso rs nt .

HIO~ NEA3O NEUSO ULI1YPEAtFRAGIMENT PRODUCTIOIN BY 4.5 GEN'Ct

tUi.2'PvRA1;A L, byj J. Zakrzewskl, D. HI. Davis. and Chicago V. 'Enrico Fermi Inst. for Nuclear Studies] Ill.
0. Sriqea,.estad. '1962; 'Sip. inc. dizgrs. rels. (AFOSR4
65-0836. ýAF`49(638,209) AD5 617872 Uni~lasslfled DETERMINAMIONOF THE AH UFE11ME, by N.

Also pubWlised ti Nuovo Cimento, Series X. %. rV 652- Cray' -n. D_ H. Davis and others. 1I962, [31p. incl.
6~49.Fe~i3. Ilus, dlagrs. table. (Sponsored jointly by Air Force

Offic, of Scientific Research under IA F 49(638)2091
Thie fiperfragrnent production by fast --meson Inerac- and r4adonal Sci~nc'e Foundation) t'nclass~fied
t.rons is shown to be well explained b% the maode. of Jones Pbihdh rc 921t~a'.Crto ih
e! aL. fr. particular, the shoc'- range tyiery gei ulse t re 92Tie-a'.Cn nE h
are shown to be preclominantly very bwavy and not light niery- PhysiIcs at CERN. Geneva ~Switzreriind)
as had I~eeni supposed. The conclusionts of Silverstein, ijuly 4-li 1952), Geneva, CERN, Sc~tir-gi~ Informna-

Fr-, et al and Lokanatimi et al, are critirally examined tion Service. 1962, j). 460-462. 4

.h .41 lifetime was measured by observation of both
aecays at rest and In flight by the mode HA4R He4 r-

In an emulsion 3tack eaposed to a stopping KC beam, 9
Ct -:; Enrico Fermi !nst. for Nuclear Studies, Ill. decays In flight 4.-d 43 decays at rest were found. Prom

'iNIN £EGYOFA HPIES NH)' these the maitimum likelihood estimate of th AH mear

P Eit-2C Y IOF A' 100)R.1, by N H. avi, Y lifetime was determined to be (1. 18 4 65X 10-10 sec.

Aoi-6~-J47,(AF 49(638)209) AD 617044

Dcc!.l~t~ -. Chicago U. :Enrico, FermI Inst. for Nuclear Studies! 1ll.

From. a siti.,; of "le ieoaz visiblc tierr -:'"'se In the "CPENCLEI. by V. L. Telegdl. '19621j 7Jp. incl.
njii-mesoyi., deecnvi. o~ i-:er'dt in emulsxiýn. which dtagra. table. fAF 49(638)20ui Unclassified
are the pp~.to rý:-dn-tts of sil-er and bromine with

-nasses in the r-Angv .1 - zA vi A 100. an upper limit of Published in Scient. Amer.., v. 206- 50-56, Jan. 19'2,
Thbout 35 mev li, !"aced .. I e'aue of tbe tinding energy
E_ From the obstrtno,, c4f 1 ý resuric decays, which An historical -0tvirew of ypernuclei Is presented. Vart-
are- attributed to c1.ti~~ tfhe szamt order of ou hyer~ and Ihelr propectics are given It' table
mass. a more precise t 51 a1fntr ul of it limit is made, form,

namelyv about 25 mev. I ese frigni:en-ts resulted frxm
the .r.t-cractions of KC n;sn of Mflt rnet c and 1. 5
izei c. At 800 mnev c 3 r xa.-iles 4 tct-sonic decay were

acmparted by about 1100 d~-ieo i~dsintegrations.
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ChIcsgo U. [Enrico Fermi Inst- for Nuclear Studiesi I,!- Chic-ago U. Enrico Ferm' Inst. fer Nuclear Studies, 111.

MESIC DECAYS3 OF HYPERNUCLEK FIR2M K INT'0- PRIMARY COSMIC RAY AND SOLAR PHOTONS IT
ACTIONS AT REST AND AT -800 M,?v e (Abs~ract) l.y by P. Meyer and R. Vc~gt. [1902] ý'y incl. diagro.
N. Crayton. D. H. Day's and others. 11962,' 1lhp. til- table, refs. (AFOSR-44W) (Sponsored jointly by Air
cooperation with Northwestern U . Evanston, 11l.) Force Office of Scientific Research under AF~ AFOSR- 62-
(Sponsored jointly by Air Force Office of Scientific Re)L- 23, National Aeronautics and qjmtpuedrninstration.
search under UAF 49(&M8i209, and National Science National Science Foundation. arid Office of Na-.
Foundation) Unclassified sea~rch: and Roydi Canadian Air Fo)ýcel AD) 407.

Unclassified
Presented at meeting of the Amer. Phys. Soc-. New
York, Jan. 24-27, 1962. Also ublished in Phvs. Rev.. %, 129- 2275-2279.,

Published in Bull. Amer Phys Soc.., Series 11. v. 7
T~a~~.,1962. Durtng Julyand Aug. 1190, the energy spectrum of

primary cosm~c- ray protons was investigated in the
Two emulsion stacks have becn exposed to tie b00 ziae. c energy range frrom 80 to 350 mev. The obsiervations were
separated K- beam at the Bevnatroa. Bott, stacks are made in 5 high-altitude balloon flights at geomagnetic
built tip oi - 1. 2 mm thick K-5i pellicles. Stack 1 consists latitudes ý Ž 33 N. Solar flare and quiet day spectra
of 82 such peltcl es cf area 4 ir. x: 6 in.. and contains were obtained A comparison of the 1960 and 1961 re-

-fi 1 4O stopptne K-. ZUmack 2 consists of 117 pellicles sults leads to the following conclusions: (l' A 'tlgntuficanE
flux of low- energy protons is continually present in the

of area 6 in. x 8r in. and was exposed to - 106 K- Incident primary radiation In the years of high solar artlvity.
at -800 mev/.c. To date -400 mesic hyperfragments '2) This flux dpicreases with the declining level of s'oiar
(MHF) have been found in stack I and -~ 100 MSF In stack activity as the galactic cosmic- ray flux Increases. It is,
2. Measur'ements on these events are now In progress, therefore, suggested that it is of solar or,gin. (3) The
arid pr ellti'Linary results wi.. be presented. In particular time dependence of the obs( rved proton flux suggests the
a compariuon of MHF production by K- at rest and 'n following: alternatives: (a% the particles are produced or
flight will be attempted. In addition data will be presented released mere or lot-s continuously by the sun arnd do
bearing on the binding energy (BA) for those hypernuglel not originate nnly in the large f'are events; or (b) the
where B. is rather poorly known, a~s well as on rare de- particics are produced in Indtvidual large solar flares

AA of of hyperfragments. If Sufficient data are avail- and subteq~uently stored over long periods of time.
Thi seon alternative would require a new and as yetable bim then, an estimate will also be given for the lifs- unknown storage mechanism with a cha-racteristic time

time of the A ý)oun- in ituclear matter, of about 30 or more days (Cont.-actor's abstractt
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Chi-Ago U. Enrico Fermi Inist. fo.- Nuclear, Sti.dles, IIChicago U. Enrico Fermi Inst. for Nuclear Studies, I1I.

THE PHYlSICAL SIGNIFICANCE AND APPUICA'T¶ON
111C- ENERGY ELECTRDE- OF SOLAR O.f GIN, by P. OF L, B0 , AND % TO GEOMAGNETIC-ALLY TRAPPED

CA)S-97)(Sponsorel joire-.v by Air Force Office uf PARTICLES, by E. C. Stone 11962i 110ý- Inci diagrs.

AernauicsandSpace Administra-ioi, and Natl~ic.2 nlsie
Science Foundation) Unclassified

Also published In Phys. Rev. Ltrs.. v- !t, 387-389.1 i -u3

In a d~prle field, many different inv2riantr shells il, Btn"
The e)6stence of electrons :n the primary cosmic radia- thare exactlv the same lines of force. Tliese inv.riant
tion has been established over the past yr The question. shelis are therefore members of a degener~.te swci:
whether these electrons hare their origin in the galaxy, In the gco'nagnetic field, which .s sassuned stat:., id
within the solar system, or both, has rer.,alned open. withoat electri c field, these deger.erat e syr'tein5a)S e
Attempts were made to investigate whether electrons in Feplt by azimuthal asyrr"-,r.7.; A di',Anctlor .. i made.-
the energy range fro'r 100 rnev to several bev may . th~refore. between the use of parameters af invartao.-s
emitted by the sun during solar flures which are lcono hre atce ointnaln ersentatlonr
to produce pritons of -firnillar e':ergy. An observ-ation and their use as co-tstants for all parttclpis on a ii~e )f
is reported here wht-hi shows that electrons may be forc.' (degenerate representation). It is founde that
emitted try the sun &.ringt a solar frare an that the active Mcflwair~ss L %alue associates ncndegenerate geomnag-
regl~m, w~tch passed cen-ter meridian on July 14, 1961 ,,i~cu shells w.ith :hpcle ,Jegenerarte svstems if L at a
did in&eed emit electrons with energies about 100 mev p-nn^ in space is ra-deft,...'d t,- -:plv only to lai r - lefi
which ýýeuld be observeo at the earth. mirroring ait tOat po,,int. Emf -tsis-' is placed on thre re -

defli'd L as ar .- eian arame~e' of Particle motion
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and on the near equality of the L value of a particle and 0810) (In cooperation with Not thwestern U.,* Evanston.
the' equatorial radius PVof the line of force on which thE 1ll.) (AF AFriSR-62-358) Al)61W636 Unclassified

partcle is mirroring. Although the original definition ulf
L resulted in a very useful parameter. the present defini- Also published in Nitovo Ctmý to. St les X, v. 27,.
tion allows a physical i'iterpreta~tion of L as originally f-07lo869, -Mar. 1, 1963.
.applied and extends its usefulness beyond that allowed byReusarprendontebdignrgeofhe-
the o:itinal definition With the present definition, theReutarpesndonhebdignrisofye-
dtfferent values of L along a line of force can be identified nuclei of mass rnumber A --5 The data from 56 w--de-
with Vie radial separation of particles mirroring on tha cays of such hypernuclet are combined with the previously
,ine as they drift in longitude. This separ-ation is 27ý existingl data. Problems in the identification of the
of tt e sheti radius and represents the accuracy with which heavier hypernuclel are critically discussed.. The pos~l-
a s'nigie nisgiettc field parameter, such as the minimum ble existence of an isomer',c state of 7 HeAlis considered.
field intensit-, F oi a line, describes all particles on the
ibw ta cegenerate representation). Beyond 3 earth radii,
t.1: found that %~ gi*.es a representation of ccazparable 57

acedracy. However, an Invariant representation (L. Bm)

or (1, Bm ) is inited only by the accuracy of the deter- Chicago U_> lnst. for the Study of Metals, Ill.

mtinalion of the mirror field B Inand the longitudinal -.- EXPERIMENTAL AND THEO)RE71CAL INVESTIGATION
variar~t 1. both of v~htch depend cin 'he accuracy of the OF THE ELECTRO)NIC PJK)PERTI1ES OF GERMANIUM
magnetic field represcentationi. (Contractor's abstract) SEMICONDUCTORS AT HEMUIM TEMPERATURES, by

H. Frltzsche. Final technical rept. Feb. 20, 1962, 14p.
574 icl. refs. (AFOSR-2277) WA 49(638)802) AD 283261

574 Unclassified

Chi ng.o U. Enrico Fermi Inist. for Nuclear Studies. 111 Germanium semiconductors were prepared by transmuta-

LOADNG O EMLSIOS STCKSWITHAQUEUS ion-doping. in this method, pure Ge or Ge containing
LOAIUIONG OF MUTILSM! SCTAC E. WITDH .A Davin a ktnown Impurity concentration is Irradiated with slow

R. Levi-Setti and others. [1962j [131p mnci illus. neutrons. Ge adG capture these neutrons and
diagrý. mni~es. (AF)SR-64-0510i [AF AFOSR-62-358j transmute into Ga 71and As 7, respectively. in a ratio
AD 43ý375 Unclassified which depends on the Isotropic abundances and capture

crossisections. The advantages are: the compensation
Alss pt~blshed in Nuovo Cimento, Series X. Suppi. no. ratc i accurately knowni; one can prepare series of

26_345-f571, 1962 samples in which either the compensation ratio Is held
constant and the Impuritt concentr-ation varies, or the

It Is shown that thick pellicles can be loaded with minority impurity concentration Is fixed and the majority
lithium acetate solutions still maintaining all the desirable impurity concentration is vrarted, or the majority tin-
geometrical and physical properties of normal emulsion, purity concentration is fixed and the minority Impurity
Aside from the main purpose of the method, that of intro- concentration Is varied-, and the samples are homogene-
ducing lithiumi atoms in the emulsion the loaded pellicles; c.
offer a number of interesting properties which may he
helpful in various applications. Loa-ding with lithium
acetate increases appreciably the relative content of light 577
elemenits in the emulsion- Experiments in which water
loading Aras previously required can he carried out with Chicago U. Inst. for the Study ýf Metals, IIL
tl~e advantage of a better track image, using these emul-
sions. The production of hyperfragments from K- capture MOBIUITY OF TOM IN UQUID He4 I AND He3 AS A
stars wrill bye undoubtedly enhanced, while the decreased FUNCTION OF PRESSURE AND TEMPERATURE, by
stopping power (with respect to normal emulsions) may L. Meyer, H. T.ý Davis and others. [1962J [81p. inc.
pro,6e useful in lifetime studies. Additional advantages diagrs. tables, refa. (AFOSR-1777) (Sponsored jointly
arise from the fact that pellicles originally 1 200 urin, by Air Foi re Office of Scientific Research under AF
This .my serve to increase the densi ty of tracks by al- A FUSR- 61- 52 alid National Science Foundation)
most a factor of 2, of some value in ihe presence of Unclassified
beams of low intetis'ty. The effort in tracing long tracks
~through the stack is reduced and the efficiency in detecting Also published in Phi's. Rev., v. 126: 1927-!934,
co~nrifcted events in a single pellicle is corres,-ondingly
incrfased.t At. experirmental study us presented of the pressure and

temperature dependence of the mobility of the positive
j~z ani neg*ative species o! charged particles in liquid

~~~~~~~~. ~~~~ ~ i ~m~U nioFriIs.frNcerSuis l.H 4 above the )transition and in liquid He 3 . The mo-
('-ia,7, U.Enrio Frmi nst forNucear tudes, 11.bility of the pastfive species In He 4decreases linearly

BIINDING ENERGIES OF HYPERN';CLEI WITH MAISS with increasing density, and the Stokes radtus of tbhe
N-MBER A -5. by N, Crayton, D_ H., Davis and others. p.,sltlve species is Inversely proportional to 7'r. n~e

~ ;q p. ~ cl. diag s. able , re s. A F O1295 m obility of the negative species Intially Increases w ith
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increasing density and then falls off linearly with further 579
increase in density. The Stokes radius of the negative
species increases with increasing temperature. At con- Chicago U. Inst. for the Study of Metals, Ill.
stant density the moboitties of both species in
He4 and He3 vAry very slowly with tiperature, At the EXCITON- EXCITON TNTERACTION AND PIO10-

vapor pressure and around 2.V2'K there is a larger teen- CONDUC71VITY IN CRYSTALLINE ANTHRACENE. by
penture dependence than indicated above, but this is S. Choi and S. A. Rice. 119621 [8Ip. Incl. diagr. table,
probably due to the approach of the X transition. The refs. (AFUSR-J376) (Spansored jointly by Air Force

Office of Scientific Research under AF AFL)SR-61-52,

mobility of the positive species in He
4 

and He
3 

at 3.0 K National Science Foundation, and Public Health Service)
Is a linear function of density, independent of the isotope. Unclassified
(Contractor's abstract, modified)

Also published in Jour. Chem. Phys., v. 38: 366-373,
J ?A. - R..-•A6--2183; AD 452415)

578
In this paper the mechanism of photoconductivity in

Chicago U. [Inst. for the Study of Metals] Ill. crystalline anthracene is considered. It is shown that
2 excitons may interact to form a pair of charge carriers

KINETIC THEORY OF DENSE FLUIDS. XIM. ELEC- and an unexcited molecule. The computed rate of gener-
TRONIC AND IONIC MOTION IN LIQUID He

4 
I AND adon of charge carriers is 3.7 x 108 cm-

3 
scc-1, in

LIQUID He
3

, by H. T. Davis. S. A. Rice, and L. Meyer. satisfactory agreement with the (approximate) expert-
11962] [7kp. incl. tables, refs. (AFO•P 1375. (Spon- 3 -I
sored jointly by Air Force Office of Scientific Research mental value of 7.2 1 cm sec when the exciton

under AF AFISR-61-52, National Scie•tr• Foundation, c,-iicentratton is 1.2 x 1010 cm"
3

. Other qualitative
Petroleum Research Fund of the Amer4.-an Chiemical features of the proposed mechanism are in agreement
Society, and Public Health Service) Lnclaasifled with observation if electron-hole recombination is

accounted for. Recent experiments by Silver demon-

Also ublished in Jour, Chew. Pnys., v. 37: 1521-1527, stratir.g a photocurrent proportional to the square o! the
c•'..- f• light ir.teastty, and by McGlynn demonstrating the

necessity for stnglet states as the kinetic intermediate
The mobilities of positive and negative charge carriers in charge-carrier generation are in agreement with the

in liquid He
3 

and He
4
! are calculated and the resultant model proposed. (Contractor's abstract)

agreement with experiment is excellent. The negative
carrier is taken to be an electron. Due to electrostric- 580
tion and density fluctuations the effective mass of the
electron is of the order of 100 electron masses. In
addition, the disorder of the liquid leads to incoherences Chicago U. Inst, for the Study of Metals, Ill.

in the scattering of the electron from atomic pseudo-
potentials. The positive carrier is taken to be He 2 A. EXCON-DEXCIITON INTEORAC TCOTNS AND PHOLb. -

2 CONDUCTIITY IN ORGANIC CRYSTAL, by S. Ch:)i
extension of the theory of Rice and AlInatt leads to a and S. A. Rice. [1962] [3]p. (AFOSR-J377) (Sponsored
formula for the mobility in terms of a quantum- mechani- joint'v by Air Force Office of Scientific Research under
cal temperature. Electrostriction increases the density AF AFOSR-61-52 and National Sci.ence FouJndation)
about an ton and the dissipation arises about equally Unclassified
from the short-range repulsive forces and the Coulomb
and van der Waals attractive forces. Both calculations Also published in Phys. Rev. Ltrs., v. 8:. 410-412,
involve only basic considerationz and there are no adjust- May 15, 1962-.
able parameters in the theory. The computed effective

mass o! the negative carrier in He
3 

at 3.00 K and 2-atm Northrop and Simpson (Proc. Roy. Soc. (London).
pressure is 105 electron masses: The observed effective v. 244A: 377-389, Mar., 25. 195R) suggest that p'loto-
mass is 97 electron masses. For the negative carrier conductivity in doped anthracene may be due to exciton-

exciton interaction. This possibility is investigated by
in, He 41 at 4.2oK and l-aim pressure the computed and considering thUe properties of a lattice of hydrogen atoms,
observed effective masses are 149 and 128 electron in which it is found that there is a finite probability of
massee, respective'y. In the case of the positive ton. transfer o! exciton energy between degenerate states.
the observed mobility at 2.V2-K and 1-atm pressure In It is suggested that in the case of an organic crystal

He4 is 5.6 x 10"2cm
2
V"Isec"l while the computed value this process may be even more likely.

is 5.2 x 0-
2

cm
2
V-Isec"I. (Contractor's abstract,

modified) 581

Chicago U. Inst. for the Study of Metals. IlL.

ON THE KINETIC THEORY OF DENSE FLUIDS. XIII.
THE MOBILITY OF NEGATIVE IOS IN LIQUID Ar. Kr.
Xe, by H. T. Davis, S. A. Rice, and L Meyer. [1962]
[3]p. incl. diagrs, tables, (AFOSR-J378) (AFAFOSR-
61-52) Unclassified

130 <
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Also published In Jour. Chem. Phys., v. 37: 2470-2472, 551

Measurements are reported of negative ton mnobilities In CiaoU nt o h td fMtlW

liquid Ar, Kr, and Xe, and a comparison of the observa- EXCIO- EXC170K INTERACT[OwV AND PIV'IOCON-
tions with the mode-n statistical theory of transport Is DUCI¶VTTY IN CRYSTALLINE ANTHRACENE. by S.
given. It is tentatively suggested that the negative ion Choi and S. A. Rice. 119621 [81p. tncl. dtagr. table,
involved in these studiee is 0 2 - Accepting this premise. refs. (AFOSR-64-218S) (Sponsored jointly by Air vores
quantitative agreement between theory and experiment Office of Scientific Rftearch under AV AFOSR-61-4'?
is attained if the depth of the non-C aulomb portion of the Nationekl Science Foundation, and Public Eealth Service)
potential well of the 0 2 --Ar Interaction Is a factor 3. 1 UnclasSUi~d

greater than the depth of the 0 2 -Ar potentia! well. Un- Alsenypblished In lour'. Chem. Phys., v. 38: 366-473,
certainties In the calculation of the pair correlation func- i~:f73
tion prevent confirmation of all details of the theory.
(Contractor's abstract) For abstract see Item no. 579, Vol. VI.

582 584

Chicag;o U. Inst.. for the Study of Metals, Ill. Chicago U, [Inst. for the Study of Metals] inl.

ON THE KINETIC THEORY OF SIMPLE DENSE IONS AS PRO)BES INIt) QUANTUIM FLUIIDS, by L.
FLUIDS. )a. EXPERIMENTAL AND THEORETICAL Meyer. S. A. 14 ce, and ii. T. Davis. ['1962] [3]p., cin.
STUDIES OF POSITIVE ION MOBILITY IN LIQUID Ar, diagr. tables, refs. (Sponsored jointly by Air Force
Kr, AND Xe, by H. T. Davis, S. AL Rice, and L_ Office of Scientific Reseitrch under [AF AFOSR-61-32],
Meyer. [19621 [lI0p. Incl, diagra. tables, refs. (AFOSR- National Science Foundation, and Public Health Service)
J3-ý) (Sponsored jointly by Air Force Office of Scientific Unclassified
Research under AF AFOSR-61-52, National Science
Foundation. and Petroleum Research Fund-of the A.lso published in Proc. Eighth Internat'1. Conf. on
AmErican Chemical Society) Unclassitefie Low Temperatn-e Phys., London (Gt. Brit.) (Sept. 16-

22, 1962), Wash'-'Aton, D. C., Butterworths. 1903.
Also published In lour. Chem. Phys., v. 37, 947-.936, p. 53-55.

Measurements of the mobilities of positive and neipative
Measurement of the mobility of positive ions in liquid 3S n 3-(
Ar, Kr, and Xe at various temperatures and pres-oures ions in liquid He at temperatures between 1I 3
is reported. The magnitude, the pressure dependence, arJ pressures between 1 anid 3 atmn are reported, Using
and the temperature dependence of the positive ion the Stokes formula for the mobility of a sphere the
mobility in liquid Ar. Kr, and Xe can be quantitatively authors deduced the radius of the positive ion to be 5A
accounted for by an ex~ension of the theory of Rice and at 3. 2'K& and that of the negative ion to be 14A at 3. 2*K
Allnatt. It is found that negative contributions to the and 9Aat 1. 20] To Interpret these results the positIve
momentum auocorrelation function are of dominant Ion is assumed to be He2 ' And the negative ion io be an
importance. Modification of the simple Nernst- Einstein electro-n. A theorv Is outlined which treats the positive
~elationship between the charge mobility and the self- tons by a semiclassical friction-constant-method Lad
diffusion constant ef the parent atom by Inclusion of the the negative Ions by considering scattering by long-
effects of polarization leads to quantittative agreement wavelength- density fluctuations and using an effective
between theory and expe--iment. The effect of the long mass estimated from polaron theory.
range Coulomb potential is to increase the local density
about .Ž'e ion and thereby to Increase the fri ctior al forces
arising fi om the short range Interaction potentip 1. The 585
rate of dissipation of energy directly by the long-range
Cotilomb potential IF: small compared to the r-Ate of en- Chicago U. Inst. for the Study of Metals, 111.
ergy dissipation by mhe shiort range potential. Agreement
bet~een experiment and theory is very satisfactory if ON THE THERIMODYNAMIC PIVPERTIES OF SOLUj-
the positive ion is Ar 2  Kr - or Xe 'and It is suggested TION8 OF POLARPOLYMERS. A a)14PAIBN OF

2' 2 2 EXPERIMENT ANýD THEORY, by R. Corneliussen, S.
that this is the Ionic species present- Agreement Is A. Rice, and H. Yamakawa. 11962] [Il1p. Incl. diagrs.
much poorer If a different ionic, species is postulated- tables, refs. (Sponsored jointly by &.Ir Force Office of
I! the ions are regarded as probes to alter and study' the Scientific Research under [AF ANDSa.-61-521, Atomic
liquid structure it can be deduced that the current theory Energy Commission, and National Science Foundation)
of liquids seriously miscalculates the change in the Unclassified
equilibrium pair correlation as a function of temperature
and pressure. It io believed that the error arises from Published In Jour. Chem. Phys. , T. 38: 1768-1778,
either a premature truncation of a slowly convergent X--7
series used !, the solution to an integral equiiton, or at
worst, that the assumed series expansion Is Inmid A comparison of experimental and theoretical studies
(Contractor's abstract, modlfied) of the thermodynamic properties of solutions of polar

131 <
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polymers is presented: (a) A new method of achieving the predicted concentration dependence of x. with varying
isopieptic equiltbrlumn is lescribed tn detail. Wb The
excess free e, -rgies of solutions of toluene with poly-p- properties of both polymer and solv~ent. Agreement be-
methyistyrene, .Žqly-p-bromostyrene and several copoly- tween theory and experiment to examined in detail In the
mers of p-methyl and p-bromostyrene are reported " preceding paper. (Contractor's abstract)
analyzed. (0i rhe continuum model of concentrated sola..
tions of polar polymners presented In the following paper 587
Is shown to be accurate for ioI,0. 4, for the polymers CiaoU nt o h td fMtl,11
studied. (d) The perturbation theory of dilute solutions CiaoU nt o h td fMtlIl
of p~lar polymers presented in the follOming paper THEORY OF ZLECT.IONIC AND IONIC MOBILITY IN
shown to prediAct the proper behavior In the limit of zero
polymer concentration. (e) The properties of copoilymers LI DH 4! AN3IUDH y .T ys .A
with small skeletal concentration of polar subunits is Rice. and L. Meyer. f1l562I [31. incI. tables, refs.
xshown to agree with the predictions of the perturbation (Sponsored joi ntly by Air Force Office of Scientific Re-
theory presented in the following paper. (f) The lunda- search under [A F A FOSR- 61- 52], National Science'
menratal assumption of the continuum theory concerning Foundation, and Public Health Service) Unclassified
the relationship between dlpol'ir orientation and chain
connectivity 'examinned and shown to agree with expert- Published In Phvs. Rev. Lirs., v. 9:- 81-83. Aug. 1,
ment. (g) '2)eviations betweero theory and experiment are 1962.
briefly discussed in terms of the basic assumptions of
the ridel, and methlods by which the theory can be tin- A theoretical derivation of electronic and Ionic (He.,')
proved are described. (Contractor's abstract) moiiyi iud e!adH 3 Isgvn Foth

former It is assumed that: (1) the electronr polarizes its
586 surroundings and this state of the medium follows its

motion causing thereby an increase In its effective mass,
Chicago U. Inst.. for the Study of Metals, Iii. (2) the quist-freif etectron is scattered from the atom-,

of the surround~ng fluid, the coherence of scattering
ON THE THERMODYNAMIC PROPERTIES OF SOLU- being determined by the distribution of the atomic
11016 OF POLAR POLYMERS. THEORY, by H. centers. In the ionic case the mobility expression is
Yainakwa, S. A. Rice and others. [1962]19]p. Inc. obtained by the derivation of the results on the transport
diagra. table, refs. (Sponsored jointly by Air Force phenomena of Rice and AlInatt 'Jour. Chem. Phys.,
Office o! Scientific Research under [AF AFOSR-61-52], v. 34: 2144, 1961) using the procedure of Mazo and
Atomic Energy Commission, and National Science Kirkwood for quantum fluids (Proc. Nat'l. Acad. Set.,
Fot .datlon) Unclassified v. 41: 205, 1955).

Published In Jour. Chem. Phys., v. 38. 1759-1767,
7epFTfý1763_ 588

A simple an.Aysis of the thermodynamic properties of Chicago U. Inst. for the Study of Metals, Ill.
solutions of palar polymers is presented. It Is found
that: (a) In the dilute solution regime, a cluster analye's INTRA- AND INTERVALLEY SCATTERING AND THE
identical with that ased in the theory of solutions of non- TAILING OF THE QONDUCT1ON HAND IN IMPURE
pilar polymers can be developed, but with the thermo- N- TYPE GERMANIUM, by H. Fritzsche and M. Cuevas.
dynamic parameter z now dependent on the dip-le mo- [19621 !6k. (AFOSR-3569) [AF AFOSR-62-1781]
ment, dielectric constant, etc. (b) In the concentrated AD) 6122i34 Unclassified
solution regime, a continucim theory can be developed
based on the assumption of uniform mixing of polymer Als3 published tn Proc. Internat'l. Conf on the Physics
chains and the use of cavity field and reaction field argu- irKem!conduc~tors, Exeter (Gt.Brit-), July 1962, p. 29-
ments. (c) For -i"'--te solutiona oif a polar polymer &n a 34.
nonpolar s!olvent, or 2 nanpolarizable polar polymer in
a polar aolvent, th~e .7;vstem is elutvalent to an ordinary The piczoreslstance of degenerate n-type germanium
nompolar polymer-po3or solvent system. (d) It Is generally doped with arsenic has been measured at 1.3 'K using
true that 0I-e solvent becomes poorer zs the dipole mo-~ unlaxia compression along (110) and (111). The largest
ment and or polarizablllty of the segment are Increased. srs a5x109 y' c.Ier3tSaeom
Also, the solvent becomes better as Its dielectric con- srs a 0dn'qc.Ters t saecm

stat icrase. () n te cseof concentrated solutions pared with a simple degenerate model which Includes
oftan Increasos.mer in anplzsovtthe ase co-Intra- and Intervalley scattering but which neglects the

of atin pol the p lolymif n Inan rwla -olenterth poari con-r passlbtity of tall states. An appreciable contrlbartion
rbuio torese wthe F ncry-Hugins conc~energparion ()In ier to Intervalley scattering was found. The mobility due to

deceass wth ncrasig cncetraion (f Intheintravalley as".'tering appears to be independent of im-
case of concentrated solutions of a nonpolar polymer In3
a polar solvent, X., Increases with increasing concentra- purity concentration between 8 x 1017 and 5 x 1018 cm3

tion. (g) The dilute solution theory and concentrated (Contractor's xbstract)I solution theory predict the samse functional form for X
in the limit of zero polymer concentration, but the nu-
merical coefficients differ. (h) The results of extensive
digital computer calculations are presented In terms ofI ~' 132 e
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Ctaag' U Inst. for the Study of Metals, IlI, Chicago U. Inst. ior the Study of Metals. Ill.

HALL CO)EFFICIENTS OF UQUID METALS, by A. J. SELF-DIFFUSION OF PALLADIUM (N SILVER-
Greenfield. 11962] [21p. Incl. diagr. table. (AFCiSR- PALLADIUM ALLOYS, by I. L. Rowland and N. Hf.
J574) [AF AFOSR-62-178J AlD 415204 Unclassified Nachtrieb. [19621,211p. tric. diagra. table, refs.

(AFOSR-5171h (AFAPOSR-62-231) AD416440
A!~lsýilkshedIn Phys. Ltrs., -.. 3,121-122, Dec- 15, Unclassified
1962.

Also pu'aished in Joar.. Phys. Chem., v. 6?7 2817-
An experimental technique having an error a factor of 4 i'~V£3
less than that of previous work has been developed for
measurement of the Hail coefficients. R, of liquid metals. The self-diffusion coefficient of Pd Is reported for 850o
Results obtained on Hg. in, TI, and Pb are reported In. and 996~ -In a series of silver- palladiumn solid solutions
the present note. For Hg and In, the measu-ed Hall in which the atom fraction .)f palladium ranges from 0 to
coefficient is equal to the free electron ve~lue, i. e. , the 0. 204. For each temperature the dtta may be repre-
value obtained from an el#-ctron concentration equal to sented by an equation of the form DPd DPd9 ezp(bX),
the atomic concentratlrnn times tie valency 2 for Hg an where X is the atom f racton Af Pd and b = -7. 5.
3 for In. For TI and Pb, however, the measured Hall Alternatively, the results conform to the equationDd
coefficients are about W;: and 321; smaller than the d
respective free electron values corresponding to a 0. 0165 exp (- 17. 21 Tmn T). i ndicating that a correspond-
valency of 3 for TI and 4 for Pb. Ing states law. Is followed in this nearly ideal system-

(ConL'-actor's abstract)

590
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Chicago U. Inst. for the Study of Metals, Ill.

EFFECTOF ELA6TIC STRAIN ON tNTERBAND Chicago U. Lab, for ~.?pIted Science, 1ll.
TUNNEIING IN Sb-DOPED GERMANIUM, bv H Fritzsche VEXPMMENTAL INVESTIGATIONS8 OF TRAZ iPORT
and J. J. 'flemann. 1 1962] [10]p. incl. diagrs. tani!e, PROPERTIES 3)F PARTIALLY IONIZED GASES. by P.
refs. (AFOSR.J892) (AT AFOSR-62-178) AD 416536 J. Dickernian. FInal repI. Feb. 15, 1961-Feb. 15,

Unclassified 1962. Mar. 1962, 59p. Ind. tIlus. diagrs. tables, refs.

Alsopubishd i Phs. Rv.,v. ): 17-26,(Rept- no. LAS-TR-207-2, (AFOSR-2432) (AF 49(638)-
AlopblsedinPys Rv. . 3) 1762,1033) Uncla~ssIfed

Recent advances in electric arc researct and develop-
The effects of untaxial compression and of hydrostatic ment allow stable hitgh- temperature environments to be
pressure on the direct and indirect tunnieling processes obmained o3ver extended periods9 3f time In the labo)ratory.
In germanium tunnel diodes have been studied experi- By making use of the known relationships between tern-
mentally inder forward and reverse bias at 4.2 K and perature andl conductivity in such arc discharges and by
compared with Kane's theory. The diodes were formed experimentally measuring the current density, electron
by alloying Indium doped wAt 3 81 gallium on (100; and density, and temperature. the effective cross secnion of
(1;10) faces of germanium bars containing an antimony atoms which impede the electron flow can be determined.

conentatin o 5. x10 3m. Tefirst order Thus, atom-electron collision cross sections can now be
change of the tunneling current with stress was meai- red measured .n the Interesting energy- range of I to 2 ev,
at fixed bias voltages. For blases smaller than 8 my the lower tL_.n heretofore possible using conventional beam
current Is direct and not affected by the relative shifts zpparatus. Techniques involved In makidr the necessary
of the (I111) conduction band valleys. In the bias rang~e of spectroscopic and electrical measurements are givea.
Indirect tunneling the anisotropic tunneling from the 1!]1)1 and results obtained for 3 gases (argon, helium, and

vallys as bseved n areeentwithther:; Inther~itragen) are presentei. These results are then used
range of direct tunneling to the (000) coniducrtion band the to determine several of the transport properties for
current change Is correlated with the stress inducied these partially Ionizei gases. (Contr-aetor's abstract)
change of the direct band gap and of the energy separation
between the (11l) and (001)) condjction bands. This sepa-
ration was found to be 0. 160 z0. 005 e-. at zero, stress in 59
agreement with 3pbcal measurements on degenerate
germanlLM. Some details of the bias dependencze of the Chicago U. Lab for Applie-d Sciences, ill.
pressure effect Including some fine struzture at small.
biases remain unexplained. SPECTRAL UXNE SHAPES AND TRANSITION PROBA-

BILITIES FOR ARGON, by P. J. Dickerman and B. P.
Alp'ner. jl962]j f3Ip. imd. d~agr. table. (AFOSR-4Z181
[AF Alt)SR-62-26-3; Unclassified

Also published In Jour. Quant. Spectros. and Radiative

13- Transfer. v. 2:305-307. July Sept. 1982.
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A dip In the en' silon profile of each of 5 strong atomic Tlo investigate the potentiality of the one- center expansion
argon lines (65uOA-9000A) excited In the plasma of a method. calculations were made using a general purpose
htgh pressure arc in argon, 4 discussed In terms of computer program. Computations on the following
possible setlf-absorption even though the lower levels of the molecules in their ground states were made:
transitions are at -~ 11 ev. The effect is not present in the CH4 NH ,NH* H 0, HID, HF, SIH PH PH-, H 8

prilso 8 weaker lines. 4- 3 2' 4' 3' 4 2
HS . and HCI. The equtltbrlum configuration was
established In each case and results are presented In

50-4 table form. Details of the w'ave function for the calculated
equilibrium of H20, as a typical example, are also re-

Chicago U. Lab, for Applied Sciences, Ill. p-orted.

FLUORESCENCE SPECTRA AND UIFETMFES OF
SOME RARE-EARTH COMPOUNDS. by F. F. Rieke 597
and Ri. Allison. 11962] 121p. Inc. dlagr. table. (AFOSR-
J5406) (AF AFOSR-62-292) AD 407874 Unclassified Chicago U. Lab, of molecular Structure and Spectra, Ill.

Also published in Jour. Chem. Phys., v. 37:. 3011-3012, ACCURATE ANALYTICAL SELF-CONSISTENT FIELD
Bic 757T r" FUNCTIONS FOR ATOMS. It. LOWEST COrNFGURA-

71ONS OF THE NEUTRAL FIRST HOW ATO,44-, by
Measurements of the fluorescence lifetimes of 7hAn3  E. Clementil, C. C. J1. Roothaan, and X. Yoshimine
and EuD3 were made at 25'C, 0*C. and 77'K. T'he same !1962]' i3jp. -net. tables. (AFOSR-4039) (AF 49(0>38)1068t

measurements were made on chlorides of europium and Ucasfe

terbium at 2S'ýC and 770K only. The fluorescer.ce life- Also published in Phys. Rev.. v. 12?:,1618-1620,
time at 25'C for the chelated rare-earth comrpounds to
found to be more than twice the respective chloride life- Sp.1 92
times; for Eu!)3, 529 osed, for T1"n, 1067 usef.. The Self- consistent field wavefunctions have been obtained
measiire-ients at 0 ýC and 77 'K showed that tWe fluores- for the ground states of the first raw atoms and for the
cence lifetime for bn3increased slightly, while ftha excited states belonging to the same configurations.
Ifr Eu 3 rminducane.Tey atre the solutioei of, the variational problem of findingor EID3 emaied uchaned.the best orbitals for a given state, without any add Itonal

approximations except for those inherent in the eWpansion
595 method. (Contractor's abstract)

Chicago U Lab. of Molecular Structure and Spectra, Ill.
598

fQUANTUM MECHANICAL CALCULAMINS ON ATOMS
AND MOLECULISJI by C. C. J1. Roothaan Fintal tech- Chicago U. j Lab. of Molecular Structure and Spectra] Ill.
nical r..pt. Apr. 1, 1961-1-1inr. 31, 1961, 3p, (AKAVRl-
4029) (AF 49(638)1068) AD 240666 Unclassified ATOMIC SELF-CONSISTENT FIELD CALCULATIONS

BY THE EXPAINSION METHOD, by C. C. J. Roothaan
Techniques for performing quantum mechanical calcu-.a- and P. S. Bagus. (1962] [59jp. incl. tables. refs.
tious on atoms, and molecules were deve,~oped- A number (AFOSR-4040) (A? 491638)1068) AD 290668
of calculations on actual atomic and molecular systems Unclassified
were carried ou:. Important achievements were in
(1) atomic self- n.inalstent field calculations; (2) calcula- The expansion technique is extended to a class of atomilc
tions on linear 3- aud 4- center molecule-s; (3) computer states which may have one open shell for each svinlnetry
programs for "iltomilc molecules; and (4) one-center species. The equations which are derived then are the
expansion for polvatomic molecules, answer to the question of finding the determinant for

sometimes sum of determinants) of lowest 'otal energy,

under the constraint that this total wave function has the
596 appropriate symmetry and spin properties. A computer

program, written for the IBM 7090, and based on the
Chicago U. Lab, of Mý,lecular Structure and Spectra, 111. expansion method, is described- The following topics

are discussed:. general theory, calculation of integrals,
ONýE-CENTER EXPANSION SELF-C0ONSISTENT FIELD elgenvectors and elgenvalues. SCF iterations and extra-
MOLECULAR ORBITAL ELECTRONIC WAVE FU-%C- polations, convergence control, expinent variation. out-
MIONS OF XH nMOLECULES, by R. Moccia. fl1962] put format and options, input format and conventions,

121p. Ine. tables, (AFOOR-4030) (Sponsored jointly byanlmitosofhepgr.
Air Force Office of Scientific Research under AF 49-59
(638)1068, National Academy of Sciences, ani National
Science Foundation) Unclassified Ch!le U., Santiago.

Also published in Jour. Chem, Phys.. v. 37: 910-911, ANATOMICAL BASIS OF PATEERN RECOGýNITION, by
Aug- H. IL Maturana. Final rept. f1962] Sp. (AFOSR-5250)

[A? AFOSR-61-44] AD 416510 Unclassified
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Work on the visuAl system of the pigeon is summarized. (4etherlands) (Sep'. 10-17, 1962). Amsterdam,
The classes of retinal cells ar,- defined by the descr.p- Excerpta Med-ca Foundation. v. 3:,170-178. 1962.
nion of the aptimal stimulus configuration to which the
cells respond The cells of each class, however show The response of the retinal ganglion cells of pigeons is
snime variability with respect to the size of the response studied when stimulated ny specific visual configurations
and its mnicrostructure. The size if the response de- rather than luminous pontns, T'he cells are found to be
pends- in general on the direction and tntensity oi contrast grouped into 6 classes: verticality detectors, horizon-
and the speed of movement. T7hat the various classes of tality detectors. general edge detectors, directional
cells are retinal is shown by the fact that it is possible moving edge dertectors, convex edge detectors, and
to register their activity from a cut optic nerve It is luminosity detectors, The first 5 do not respond to
"only in relation to the verticallity detectors that prtof luminous stimuli in tuost casses b~it only to an adequate
cano it be offered. Color vision experiments indicated visual configuration. The retinal ganglion cells of the
that in mammals both form and color vision are mediated pigeon are compared to those of the cat and it is thought
W. the same elements which project to the lateral1 genicu- that they represent 2 types of visual systems: (1) a
late body, and from there to the cerebral cortex. In deterministic systenm In amphibians. reptiles and birds
birds and amphibian~s they are separated. Form vision in which the function of the ganglion cells is highly
is niediated by cells that project to the tectum, while specialized and unambiguous: and (2) an indeterministic
c..,or vision appears mediated by ceis that project to system In mammals in which the function is unsepcific
inw diencephalon at a nucleuss homologc. *s to the lateral and ambiguous. it is also suggested that complex cell
geniculate body, functions are no: achieved by simple algebraic suinma-

tion of excitatory and inhibitory processes, but that these
pro.-esses play a role of components in the configuration

1670 of afferent impulses.

Cn~le U.. Santiago.
602

UN1ID1RECTIONAL RESPONSE TO ANGULAR ACCEL-
ERATION RECORDED FRO)M THE MIDDLE C'UbTAL Chile U.. Santiago.
NE~RVE IN THE STATOCYST OF OCTOVPUS V CLGARIUS
by H1. R_ Maturana and S. Sperling [,l962112y.. inc. E~LECTRO)ENCEPHAL.OGRAM IN THE PERMAN7ENTLY

ltu.(AFtISR-J842) (Sponsored jointly by Air Force ISOLATED FOREBRAIN OF THE CAT, by J, Villablanca.
Office of Scientific Research unde-r AF AFOSR-61-44;, 1196211t3]p. icl. tllus. refs- (AFOSR-J312) (AF AF-
National Science Foundation, and Office of .la%-Al Re- IOSR-62-392i AD 408054 Unclassified
searchi AD 416520 Unclassified

Also published in Science. v. 138: 44-46, Oct. 5, 1952.
Also published in Nature, v. 197- 815-816, Feb. 23.
1963. Thp cereboral cortex )if cats with chronic or permianent

niesencephalic transections of th2 brain stem showed
Ir these experiments. recordings were matd from the both high- voltagz, slow-wave synchronized electro-
left siatocyst of 13 animals, and more than 60 units. encephabigraphic patterns and low-voltage, fast-wave
'solated oi in groups, w.ere studied. The results indicated desynchronized rhythms when studied postoperatively.
2 mn..n facts (1) That the same unf I responds to 2 modes The after:.ation of sleep and wakefulness electrical ac-
of stimulation, namely, to low-frequency -itbrazý.on and tivity in Mhe permanently isolated forebrain is con-
to an -ular acceleration. These ditferences In response trasted with the observations of Bremer in the acute
pattern could oe used for their central distinction. A cerveau isole* preparation. (Contractor's abstract)
%Itniilar duality of response Is found In statocyst receptors
-,f crustaceans. i21 That there is no resting acti-vity and
tt'at the response to angular acceleration is unidtrectionai. 603
11 hether this unid rectionailty 'is due to a mechanical
property of the statocvast. the cupula or the hair cells, or Chile U. . Santiago.
to the in.teraction of :he latter with local neurones. is
no, ;'.e known, b~it this property and the absence of resting CONDITIONED DEFENS"E MOTOR REFLEXES IN
activity make this system different from the known equl- CATS. ELECTIK)ENCEPHAIX)GRAPHIC, ELECTRID-
l-.briuni systems of vertebrates and crustaceans. CARDIOGRAPHIC AND RESPIRATORY CONCOMITANTS

(Abstracz), by G. Santibanez-H. '1962i 11p JAF
A.FOS R- 62- 393; Unclassified

601
Published ,n Proc. Internat'l. Union of Physiological

ChtieU.. Sntiag. scences. Twenty-second Internat'l. Cong., L-eydenChile _ Saniago.(Netherlands', (Sept. 10-17, 1962), Amsterdam, .Excerpts
FUNCTIONAL ORGANIZATION OF THE PIGEON Medica Foundation, v. 2: Abstract ivi. 11112, 1962.
PETI.NA. by H. R. Maturana. 11962; [9) tnc. diagirs.
(AFXOSR-65-i963) (AF AFOSR-61-44, AD 626,389 Observations were made of the motor, respiratory and

Unclassifted cardiac reactions and of the cortical and siibcortical
electroencephalographtc responses. The associatIon

Also pub'ished in Proc. Internat'l. Union of Phystolo-Ical between an Indifferent stimulus and a discharge in tht
Sciences; Twenty-second Internat'l. Cong.. Leyden paw was used to indicate conditioned excitatory activity.

TNo Inhibitory conditioned reflexes were estatblished.
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one of differentiation and one of conditioned Inhibition, are xzamIned with the main purpose of assembling the
Before regeneration, there was generally no cardiac or regional Information nieded to establish a list of possible
respiratory response. Evoked potentials always occurred lunar mineral deposits and to p:st-lste on the origin of
in the reticular formation, hippacampus and co, tex when the Moon with emphasis on probable composion. Im-
the animal focu.sed ,ts attention on the stimulus. The portant problems related to the structural pattern of
discharge In the paw produced defense movem-nts, an the Moon are discussed. A special study Is devoted to
increase in heart rate and a decrease in respiratory the Vredefort ling stracture (South Africa), which has
rate and amplitude. After regeneration most of the cats been recently interpreted as a convincing example of
passively awaited the electric shock and the conditional asteroidal impacts op the Earth. The distribution of
stimulus produced bradycardia and hyp3pnoea. In the craterlets is analyzed by statistical methods, in order
case of conditioned inhibitory reflexes, &fferentl!-tion to establish whether these typical lunar features are
could ee established perfectly from the cardio-respira- originated by volcanic activity or impact phenomena.
tory point of view. On the other hand, in spite of the The thermodynamic aspects are an attempt to provide
many sessions gone through with some animals, it was 2 bro-ad reconnaissance of the stability of rock-forming
not possible to establish conditioned Inhibition, mineral oxides with respect to pre-ssre and tempera-

ture. (Contractor's abstract)

604
607

Cincinnati U. Dept of Chemistry, Ohio.
Colbrado State U. Dept. of Mathematics and Statistics,

EXCHANGE REACT[ONS IN GROUP II ORGAhNO- Fort Collins.
METALLIC SYSTE?#, by R. E. Dessy. F. Kaplan
and others. [1962] [3kp. ircl. tables, refs. (AFOSR- STURM-ULOUVILLE SYSTEMS THAT GENERATE
J1153) (AF 49(638)824) AD 423127 Unclassified FAMILIES, by F. M. Stein. [1962] [8kp. (AFOSR-64-

1322) [AF AFOSR-62-219J AD 444138 Unclassified
Also0yublished in Jour. Amer. Chem. Soc., v, 85: 1191-
"T103, "P'•-A,19631 Alsopublished in SIAM Rev., v. 6: 12-19, Jan. 1964.

Exchange reactions in dialkylmetal-dialkylmetal systems A famihy of Sturm-Liouville boundary-value problems
(R 2 M and R; M`) involving organometallic compounds is defined to be the collection of all St-irm-Liouville

derived from grop TI metals have been Investigated. Ex- boundary-value problems which can be obtained from
change is rapid except when mercury is one of the metals. a given one by repeatedly differentiating or Integrating

A pathway Involving the transfer of one groqp at a time the differential equation space and applying the 9-.en
fr.m the metal giving rise to unsymmetrical species boundary conditions. The author gives a necessary
RKR" and RM'R' must be present. and sufficlent condttion that a Sturm- Lioaville problem

generates a family. He also shows that the derivatives
of the eigenfunctions of a Sturm- LAo,wille problem,

605 which generates a family, are orthogonal with respect
to a weight function which can be calculated explicitly.

Ca-kson CoIL of Tech. [Dept. of Physics] Potsdam, N. Y. (Math. Rev, abstract)

EFFECT OF QUENCHING ON THE ELECTRICAL
RESIS•w•TY OF A fl-BRASS SINGLE CRYSTAL, by M. 608
C, Martin. [19621 12kp. IncL 1Wr. table. (AFOSR-
J890) (AF AFOMR-62-254) AD 415996 Unclassified Colcrad3 State U. [Dept. of Mathematics and Statistics',

Fort Collins.
Alsopubltshed In Jour. AppL. Phys., v. 34:, 1835-1836,

I l0&7 A TCHEBYCHEFF TYPE INEQUALITY FOR GAMMA,
by T. L. Connell and F. A. Graybill. [1962] 9p. incl.

A sharp peak in room temper.ture resistivity was ob- diagr. [AF AFWSR-62-220] Unclassified
tained when quenching i-brasa from the region of the
critical temperature. It is suggested that this is due An attempt is made to find an inequality that is an
to quenched-in disorder. improvement of Tchebycbeff's inequality for a random

variable that Is distributed as gamma with parameters
r and k.. This necessitates showing that

606' fl ) --a ;

Colorado School of Wines Research Foundation. Inc., )I-. fl-a ) dv , .ea

Golden.
for all a > o and n_ Il, where fI(-) is the density of a

GI'XOLWGTCAL AND THERMODYNAMIC AS•PEC iS OF1
LUNAR I)CIW, by P. C. Badiley, F. C. Jaffe and chi-s&ure divided -y n, its degree of freedom.

otbera. July 1962. 86p. incl. Ihlls. refs. (AFOSR, DRA- Tche:vcheff's inequality is Pflv-l1- aj 2 1-2a 2
n, the

62-11) (AF 29(600)2378) AD 2,7886 Unclasslfied --improved" inequality established in this 7aper is

Geological and thermodynaamic aspects of lunar rocks P'v-l . a] l-ea -are studied. Several basic problems of lunar geology
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f09 611l

C olorado State 1J. [Dept. o1 Mathematics ani Statitadesi Col~orado U. Dept, of Chemistry, Boulder.
Fort Collins.

STRAIN BIIIERINGENCE OF A SOLUTION OF ROD-
SAMPLE SIZE REQUIRED 1ID ESTIMATE THE RATIO SHAPED MOLECULES, by S. J. Gill and F. R. Pintzis.
OF VARIANCES WITH BOUNDED RELAIWVE ERROR, 119621 [41p. inc. dlagr. table, refs. (AFOSR-2149)
by F. A. Graybill and T, L. Conniell. [,1962] '4j1p. inc. (AF 49(638)310) AD 295967 Unclassified
table. (AFWIR-64--641) IAFAFO)SR-63-469J
AD 446874 Unclassified Presented in part at 141st Wa'L. meeting of the Amer.

Chemn. Soc., Washington, D. C., Mar. 1962.
Also published in Jour. Amer. Stat. Assoc . v. 58:,

164T ~ITbc.1963., Alsoyublished in Jour. Phys. Chem., v. 66: 2046-

This concerns an estimate of the ratio of variances of
2 independent normal populations. The estimator devi- A theoretical calculation is made for birefringence
ates fram the true ratio by less than a given proportion in-luced in a system of rod-shaped molecules which have
p of the ratio, with a prescribed probability. The pur- been subJetted to a 2 dimensional strain of constant area.
pose of this paper io to present a table that can be used A series expression is developed for the orientation 'of
to determin-e the sample size required to meet these a system of rods which have the particular optical and
spec'fleations for values of p = ,2, -.25, .33, .4. .5, .6, geometincal properties of the strained system; then the
.75, 1.0, 1.5, 2.0 and for probability levels I-a-.90. birefringence of this system is given by an expression
. 95, .99. (Contractor's abstract) developed from assumptions of Peterlin and Stuart. This

expression is used in conjunction with birefringence raeas-
uretnents to obtain the optical factor, g, - g2 , for con-

610 centrAted solutions of poly-y-benzyl-l-glutainate In 1, 2-

Coloado , Dpt. f CemisryBouler.dichioroothane. An average optical factor of (5. 4 1 1. 0)
Colorado~~~~~~ U1Dpt0fC-msry3oldr was obtained for these solutions; this compares

BIREFRINGENCE IN A STRAINED VISCOELASTIC with a value of about (4. 0 *±0.1,1 x l0j- obtained from
FLUID UNDER STEADY-STATE ROITARY C 7NDITIONS. flow birefringence measurements (by Doty) - ad electric
It, b. S. J. Gill and F. R. Dintzis. ij1962] 12kp. incl. birefringence (by O'Konski) on dilute solutions. (Con-
d agrs. (AFOSR-1148) (AF 49(838)310) AD 441850 tractot 's abstract)

________Unclassified

AlsopLb~lishedin Jour. Polymer Set., v, 57:,251-262. 612
1962

Colorado U. Dept. of Chemistry, Boulde-.,
A rotary strain device for introducing a calculable
amiount of strain into a viscoelastic fluid under essentially VISCOELAS71C PROPERTIES OF POLYMER SOLU-
ze'rc flow cou~tAtors has been built and tested. The 71ONS AND GELS, by S. J. Gill. Final rept. Mar. 1,
principle, of the device Is based upon the conti-imous 1958-Feb. 23, 1962. Mar. 1, 1962, lv. Inc. illus.
deformation of a flexible Teflon tube which to rotated dtagrs. tables, refs. (APV6SR-2301) (AF 49(635)310)
within a closely fitting, stationary, rigid metal tube that Unclassified
has an elliptical cross section. A polymer solution
placed in such 2 rotating tube is subjected 0- 2n alternat- A summnary of investigations on th.. physical properties
Ing stra~n and rotation of the bulk material. Under such of concentrated polymer solutions Is given. These
conditions a steady-state situation occurs 7ýere the materials In a highly viscous to nea*r gel state provide
material has well defined anisotropic properties. This the concentration bridge between solid forms and very
aritsotropic state is characterized by measuring both the dilute solutions. A number of experimental devices
retardation and orlientation of the principle axes of the which enable the exploration of the correlation between
!nd-iced birefringence. Measurements made on fluid concentration, temperature and polymer structure are
systems at rotations of approximately 50-ý1) rpm yield described.
experimental resul's that agree with theoretical requirE-
ments., Mooney his analyzed the analogous situation of
a microscopIc rotating region- This arnalys s, when 613
apphied to measurements made In the rotary strain
device, permitts calculation of functions pro~)ortioTnal to Colorado U. Dept. of Chemistry, Boul~er.

hestorage modulus, the loss modulus, and the relaxa-
tion function of the polymer. Measurements and calcala- THEO)RETICAL CALCULATI1tM OF STRESS RELAXA-
tions are presented for carboxymethvi cellulose solutions 71ON IN CONCEN~TRATED SOLUTIONS, by R.

towater. (Contractor's abstract) Toggenburger, K. Beck, and S. J. Gill. [19521 [9lp.
incl- diagrs. refs. (AFOSR-J661) %'AF 49(638)310)
AD 414924 Plmr Unclassified
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The Mooney theory sor stress relaxation of polymer Acid-catalyzed additions of acetic acid, formic acid ind
materials bar beea nmerically evaluated in unmodified water to enda-dlhydrodtcyclopentadiene lead to products
and m.difid forms. The modified expressions Include in which almost complete ring lsomertzations have
such effects as mrolecular weight distributions and en- occurred. On the other hand, addition of methanol (or
tanilement or po.lymer Interaction distributions. The of water in methanol solvent) to dicyclopentadiene,
relaxation behavior was found to be highly dependent followed by hydrogenation, elves a mixture containing
upon the number a! Interaction points per chain mnlecule about 1 patr of endo skeleton unrearrunged product to 6
particularly for small nu~nbers. The distributions in parts of exo skeleton product. Solvolysis of the toltene-
molecular sizes and in the number of Interaction points sulfonatcs in methanol both give a large prepindzn'--nce
havt a much smaller effect on the shapes of the relaxa- of exo prutluct. Addition of methanol or of acetic acid
don curves. A comparison of the theoretical stress re- to norbornadiene gives substantially more dehydro-
laxation behavior is made with birefringence relaxation norbornyl methyl ether, or dehydronorbornyl acetate in
da••. The region of correlation indicates a number of 5 the mixture with nortrlcyclyl products than solvolym.rT of
interaction points per molecule of polystyrene at 10 wt% the p-bromobenzenesulfonate. Possible explanations of
in benzen., these results are discussed. (Contractor's abstract)

614 616

Colorado U. Dept. of Chemistry. Boulder. Colorado U. Dept. of Chemistry, Boulder.

ANIWOTCP0IZ PIOPERT1ES OF STRAINED VISOC- BRIDGED POLYCYCUC COMPOUNDWS. XXI. THE
ELASTIC FLUIDS. IM. BIREFRINGENCE OF POLY- IONIC CHLOWINATION OF 9, 10-DIHYDRO-9, 10-
STYBIENE HOLUMN14S, by R. Toggenburger and S. J. ETHENOANTHRACENE. by S. J. Crlstol, Ft. P.
0ill. [19621 [14;p. incl. diaers. tables, refs. (AFOSR- Arganbright, and D. D. Tanner. [1962] j4jp. Incl. refs.
J662) (AF 49f638)310) AD 415175 Unclassified (AFCSR-J722j (Sponsored jointly by Air Force Office of

Scientific Research under AF AFOSR-62-79 and
Also pablished in Jo-jr. Polymer Scl., Part A, v, i:- National Science Foundation) AD 414100
IfT9.. Unclassified

Birefrtngn•ce relamitntn has been studied in concentrated Also pu'uished tn Your. Org. Chem., v. 2, 1374-1377,

polystyrene solutions. Th,• birefringent state Is induced May-*3-
tlcv a sudden application of strait- and the subse- uent
relaxation effect is observed ln photoelectric monitormg. The ionic chlorination of 9, 10-dihydro-il, 10-etheno-
The effect of temperature concentration on the decay of anthrlicene wras shown to yield exo- and ondo-4-syn-8-
induced birefringrence follows the generd,. patterns 3b- dlchlorodtbenzobi.cycloe3. 2. lJoctadliene as the sole reac-

served for stress rtla2.. non. Samples of different tmo- dion products. The lets stable ef these Isomers wajb
leccular weights and eiffer, it molecular weight dIstribu- the preponderant product. The structure proofs of these
dions have been studied. A particularly simple empirical add:tioz.-rearrangement reaction products and scony of,
result was found to express. the relaxxtion behavior of the.r chemistry are discussed

highly fractionated materials, In such instances the
btrefringence decays with, eiponential depend.nce upon
the square roat of time. The results for samples with 617
broad distributions show curvature when plotted in a
similar fashion. This simple relaxation behavior has Colorad) U. Dep. of Chemistry. Boulder.
a simple LaPlace transform, so that a comparison of
the exact relaxaon distribatlon function with approxi- BRIDGED POLYCYCUC COMPOUNDS. XX. THF
mate methods can be made. The general behavior of CIS-4IEREOCHEMISTRY OF THE ADDI ION OF
birefrIngence relaxation distribution funcltons is etmilar METHANOL AND WATER 'I) ENDO- TRIMETHVLENE-
to tha. noted for stress relaxation functwons. The NORBORNENE, by S J. Cristol. L. K. Gaston, and 0.
method -.f reduced variables likewise is applicable to W. Johnson. [19623 5]j incl d7.agr. (AFOSR-.1723)
bring the birefrinz•ece relaxation results into corre- (Sponsored jointly by Air Force Office c' Scientific Re-
spondence at different temperatures. search under AF AFOSR-62-79 and Navcnal Scie.sce

Foundation) AD 414097 Urclassified

615 Also rublished in Tetrahedron Ltrs 4 N . 185-189,

Colorado U. Dept. of Chemsitry, Boulder.
Sulfurtc acid-calalyzed additions of methinol 'or of

BRIDGED POLYCYCIAC COMPOUNDS. XiX. SOME water 'I methanol' to the isomeric erao- and exo-tri-
ADID[MON AND SOLVOLYSIS REACTIONS IN NOR- methylenenorbornenes give differing ratios of endo-
BORNANE SYSTEMS• by S. J. Cristol, W. L_ Seifert and exo- ring skeleton ethers 'or alcohols). It is now
and others. [1962 in [ cp. nl. diagra. table. (AJOSR- shown that reactions with the isomeric endr,-trimethylene-
4353) (AF ArOSR-62-79) AD 230872 Unclassified norboraenes are entirely cis-exo additions. The ex-

pected products resulting from the endo-protorated
Alai: published in Jotir. Amer. Chenu. Soc., v. 84: complex Feacting directly with a solvent molecule oy the

z 3 9.equivalent of trans ring opening (by addition of CH3 OD
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and D 2 0), as well as nonlnvolven,ent in the reaction Into account diamagnetic shielding of the nucleus ny
sequence are d.scuiised. Attempts to distinguish these orbital. electrons, (u(Ca4 l) z - 1. 5946 am. The al~tw
products are made by gas phase chromatography and obtained is discussed in the light ot the tie-Shalit
nuclear magnetic resonance spectral stu'iies. These re- mechanism.
suits show cltarly that cis-exoi addition of both the H and
Y (0C31t, 0OH. 0Th, OCOC H4NO2 ) portions of the
addenda occurs, and exclude the endo-protonated rT comn- 620
plex as a significant Intermediate In the addition reactton.
It is suggested that at least one of the interrmediates in- Colorado U. jDepi. of Physlcsil Boulder.
v'ulved Is a classical ion. or that a cis addition 4-c.-nter
transition state Is !nvo~ved, in which no carb:onlum Ion ELECRIF4CALLY INDUCED &M *2 NUCLEAR WPN
is dei dupad. TRANSITIONS IN A GaAs SINGLE CRIYSTAL (Abastract),

by E. Be-an, W. L. Pierce, and W. H. Tanttila. ' 19621
[1,1p. (Sponsored Jointly by Air Force Office of ScIen-

618 tific research under jAF 49(638)6111 and National
Science Foundation) Unclassified

Coload)U. eptof hyscs, ouler.Presented at meeting of the Amer. Phys. Soc. ,
NUCLEAR RESONANCE OF Al IN SYNTI!E7IC RUBY, Washington U.. Strattle, Aug. 27-2), 1962.
by W. H. Tanttilla. Fl~af rept June 1962 9p. Incl.

rets (AOSR276) (F 49638611 .A 27420Published In Bull. Amer. Phys. Soc., Series 1I, v. 7:
Unclassffiedt42 9u.2?16.

~ninal studies on the nuclear magnetic resor..nce of Al Drc lcrclm cino M=~2ncerqarpl
!n~rbv are summarized. LiCi contatning Moiontin-. .4pln transitions in a GaUs crystal has been previously
purities was Prepared- Nuclear resonance studies were rcported. A fairly detailed Investigation u~ing p~itsed
performed or the Li at room temperature, liquid V anJ NMR techniques has now been made of these transitions
ho~nd He temperature. Electron paramagnetic resonance fcr the isotopes cia69  71',ad 75in2hg
s.ud.es were performed at room. temperature on the Mn fesisnvity' stngle crystal of GaAs as a Iunctloit of the
ion~s. The Mn appeared to exist in the crystal in 2 phases, relative orientations ol the crystalline symmetry axes.
diulfi and concentrated In the dilcte phase the Sin ton th~e osc~ilating electric Reied, and the static -nagnetic
e~.n.tration In the host LtCi '.as2 0. 2 mol-ýC; In the Iteid. -t is found that a very simple theoretical mo-lel
ueolxenmrted phase the Mn ton concentration was 10`_. assurif1ng a l-:Žarameter 3-rank tensor to dascrib, the
LF with Mn Ion Impurity was also prepared. The micro- inter-iction of the crystal with the applied electr~c field,
wa~e spectrum indicated that up to coacentrations of is capable of explaining the symmetry properties of the

tOno-~ o ntee i ~ edec fte nin oobserved phenomena %ell, and the parameter which de-
for-m 2 phases or to preclpitate separately from the zerminnes :he components of this interaction tensorha
Li F;: there was no measurable diffusion of tons at room been measured.
temperature. Other experiments :ncluded a search for
an electric hsxadecapole moment in Ir. and Sb. 'Con-
tactor's abstract) 621

619 Colorado U. [Dept. of PhysicsJ Boulder.

N'MR AND EPR ST`UDIES IN UACl (Abstract, Ly D. A.Colo-ado U. Dept. of Physics, Boulder. Jennings and W. 1t Tanttila. f1962] [111. jAl, 49i3e)-

NUCLEAR MAGNETIC DIPOLE MOMENT OF Ca4. by"Ucs~sfe
Brun. J. J. Kraushaar and others. '119621 [2]p. Presented at meeting o! the Amer. Phys. Soc , New

:iltOSR-4574) (Sponsored joint'y by Air Force OfficeYokJa.2-,16.
of Scientific Research under AF 49(638)611 and Atomic
Energy Commission) AD 400844 Unclassified Published in Bull. Amer. Phys. Soc.. Series IT. v. 7:

Also poblished in Phys. Rev. Lira- v. 9: 166-167, TF~jin.2T 1962-

Aug.15, 962.Thie linewidtb )f the LI nuclear magnetic resonance in
Thenuler agefi dpoe pi reonnc o C4l was LCI powder daped with Mn- have been measured at

The ~ ~ ~ ~ ~ ~ ~ ~ ~ a M)'ermgntcdpl si eoaneo (, 7 7'. and 4'K. The nominal_- M~n- ion concontra-
ubserved In a saturated aqueo solution of Ca(N0 3 )2 , tirn ranged from 10- 4 to 10l . Assuming a Gaussian
using a Varian crossed-coil, c. w. spectrometer. The shape for the experimental absorption, the experimental
observea ratio of the Ca41 resonance frequency to that second moments are compared with the second momrenits
of the deuteron in the same field was v(Ca 4 l)1'Y(D2) = calculated from Van Vleck's theory. Deviations from
0. 530631 ± 0. 003003, Implying an uncorrected nuclear the predicted deptatlence of the second moment on the
4ipole moment of - 1. 59235 * 0. 00302 nm for Mn4 * concentration are found at low temnperatures and

'41 high concentration. The electron paramagnetic reso-
Ca . using the values of u(Hl)'/u(1_%2 ) = 3. 2S- 1999 *nance line structure of the Mn' 4 Ion shows that the IW*
0.0000012 and u(H1 )= 2.79268 * 0. 00003 nim. Taking
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tons are present in a crystel in 2 widely different con- spn-dependent factor, and G is a number dependent 14±on
cenitrations. The nuclear resonance llnei ldfth willbe lattice parameters and Is the same fcr all nuclear specle±s
eiq-L-aned In terms -it & model that gives a consistent In each crystal. yl Is the Van Krariendonk charge-multi-
tntcrpretation of the Ma" ton linevidthi. plicatlon factor for the 1st-order process. A theory

which would sal isLwI~ut11y describe ionic, covalent, andi
charge-overlap phenomena In these crystals should give

622 this value of . I- 7e ratios of they1, for the nuclear

Colrado U. [Dep. of Physic.%] Bp4dde. constituents in these crystals areGJ),A.5
0. 42 and Y (ill 115 )/y (Sb1 2 1 ) =0. 96. This ratio for the

NI1,tLIA~t SPIN LATT'ICE ARLJAXAT(ON IN LICI gallium isotopes Is, within experimental error, equal to
(Atpitroct), by G. Arnold. D. A. Jennings aixe uthers. one.
(196J] l4 p [,%liF 49(638)6111 Uiiclassified

Pr-4.eated at ni,-etlng -,f the Amer. P- vs. Soc. , New 624
York, Jan. 24-27, 1862.

Colorado 1U. Dept. of Physics. Boulder.
Publishptlin Bull. Amer. Phyz,. Smc. Series II. v. 7: 2+
Wja71n. 24-, 1962. PARAMAGNETIC RESONANCE OF Mn IN LIFby

T. T. Chang and W. H. Tanttila. [1962] 121p'. incl.
The IA nuclear spin lattice relaxation times have tbeen dlagr. (AFOSR-J267) (AF AFOSR-62-345) AD 400886
measured in IACI as a function of temperature and Mn*' Jnclasslfled
ion concentratton. Samplea were prepared by rapidly 2+
quenching melted mixtureg of LICI and MnCI2 . Immedi- The paramagnetic resonance of Mn Ion Impurity tIn
ate examination of the Mn*' .z-wa'ae spectra at x--1 id LIF at room temperature was studied. T'he'low-tempera-
frequencies provide a check on, the relative concentration ture nuclear spin resonance in the LA and F In these
of Mn 4* going into the mixture anti gives a qual. ative crystals was also stud. A. Some of the data can only be
indication of their distribution witbin the LV":l lattice, explained on the basis of a certain amount of antiferro-
Pulsed nuclear induction tectiniques were ufnva to meas- magnetism which Insreases as the concentration of
uke the relaxation at 4 *, 77 ', and 300'Y in samples zon- Mn 2 + is Increased.
tataing up to 10% Mn 4 ' concentration. The nuclear spin
lattice relaxation is sensitive to the disperslon of im-
purities withtu the- lattice. Diffusion of the Mn'4 occurs 625
with sample aging and causes large cnanges In the Li spin.
lattice reLaxation Vtlze. In addition to studyinrg t-he '!uclear Colorado U. Dept- of Physics, Boulder.
spin lattice relazatiL'n process, the measurements also
provide insight into Lhe various phases of the UACI-?dnCl 2  ELECTIUCALLY INDUCED NUCLEAR QUADRUP'2LE
System. SPIN TRAM~T[O1S IN A GaAs SINGLE CRYSTAL, by

E. Brun, R. J. Mahler and others. [1962] [61p. Inc.

62IN diagra. refs.(AOR-J593) (Sponsored jinlybyAir
Force Office of Scientific Research under AF AFOIZ)fl

Unclassified

SOME INIEREALCCMPOUND8 (Abstract), by A. Also published in Phys. Rev., v. 129: 1965-1970,
B. De-ison and 11 P. Mahion, Jr. 119621 (11p. [AF 49- a.1 93
(638)6111 Unclassified The direct induction of nuclear E2 spln transitions in a

Presented at meeting cei the Amer. Phys. Soc., gallium arsenide single crystal by application of an ex-
Washington U., Seattle, Atig. 27-29t 1962. ternal oscillatory electric field has been previously re-

ported by some of the authoret. This paper gives the
Published In Bull. Amer. Phys. Soc., Series II, v- 7- results of a further i.vestigation of the same phenomenon.
417917Wug. 27. 1962. 7teoretical expressions are given for the equilibrium

nuclear magnetization In a crystalline lattice under the
Phonon ntcl tallor. of Jim *2 nuclear spin transitions combined influence of a static magnetic field, externally
is studied In crystals of CaLU an4 Ingo. Phonons are induced electric field gradients, and thermal spin-lattices
Introduced by a 15 inc/sec tranndu'±er. Using pilsed 'niteractions, for various relative orientations of the
nuclear-inductionr l*clhniqtet; at 7. 5 mc/sec, the line applied fields and the crystalline symmetry axes. The

width fly Is obtained at constant transducer voltage V theoretical predictions were tested for the 3 nuclides

uirsncsatu.irtion- Tilte method overcomes resonance techniques to sample the equilibrium mag-

of unfor, xternally applied, radio- frequency, elec-
Intensity) t Interpreted using a potint-charge lattice tric field. A description of the experimental apparatus
model. The phonnn-induced transition probability is Is given. The dependence of the quadrupolar saturation

FQW is t2e q2duoemoet on both the electric field amplitude and the crystal
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orientation was measured. The angular depe'ndence of 629
the saturation was found to be i, reasonable agreement
with the theory. (Contractor's abstract) Columbia U., New York.

COMPUTER TECHNIQUE FOR HIGH-SPEED EXTRAC-
626 TION OF SPEECH PARAMETERS, by M. IL Weiss and

C. M. Harris. [1962] [8]p. Incl. illus. diagra. table.
Colorado U. Dept. of Physics, Boulder. [AFAFOSR-62-251) Unclassified

CROSSING SYMMETRY IN S-MATIUX THEORY, by Presented in part at Spe'.ch Communication Seminar,
A. 0. Barut. [1962] (41p. (AFOSR-JI260) (AF AFOSR- Stockholm (Sweden), Aug. 1962.
63-30) AD 424313 Unclassified

Published in Jour. Acouet. Soc. Am.er., v. 35: 207-214,
published in Phys. Rev., v. 130: 436-439, Apr. 1, WEbMy.

1963
An automatic system it described for high-speed extrac-

A general method is given to calculate the cross:ng lion of speech parameters. Data obtained from a high-
relations for arbitrary processes which is based on the resolution; real-time spectrum analyzer of the correla-
transformation properties of the amplitudes and analytic tion type are converted to digital format and processed
continuation only. The helictty amplitudes as well as the by a large-scale computer. An effective program has
so called R and M amplitudes are considered ane some been written in FORTRAN and FAP languages for the
simple examples are worked out. extraction of spectrum power, amplitudes amd frequencies

of the first 3 formants and other functions of these pa-
rameters. Typical output data are presented. (Contrac-

627 tor's abstract)

Colorado U. Dept. of Physics, Boulder.

AMPUTUDES AND CIROSING RELATIONS IN ISOSPIN,
by A. 0. "Barat and B. C. Unal. [1962] [6kp. (AFOSR- Columbia U., New York.
J1438) (AFAFOSR-63-30) AD 427712 Unclassified

PITC!- EXTRACTION BY COMPUTER PROCESSING
Also published in Nuovo Ctmento, Series X, v. 28: 112- OF HIGH- RESOLUTION FOURIER ANALYSIS DATA, by
"-7, Apr. 1, 1963. C. M. Harris and M IL Weiss. '1962] [15p. incLillus. diagra. [AF AFOS0R-6Z-251] Unclassified

A systematic group-tLeoretical method is used to deter-

mine the isotopic spin amplitudes and crossing relations Published in Jour. Acoust Soc. Amer., v. 35: 339-343,
for processes involving particles with arbitrary isGotpic Mar-.-li7
spins. For 2-body reactl'ns, the scalar amplitudes and
the crossing matrices are explicitly giver, up to I = 3/2. A method of automatic pitch extraction Is described,
(Contractor's abstract) and examples are shown of results ob.alned. The speech

sirt"ls are p-ocesaed by a real-time Fourier analyzer
whose output is converted to digital form and recorded

628 on tape for processing by an IBM 7090 computer. The
logic of the computer program, written In FORTRAN

Colorado U. Dept. of Physics, Boulder. !-ngu.ge, is described together with a discussion of the
accuracy of the over-all pitch-extraction system.

CN THE SYMMETRY OF ELEMENTARY PARTICLES- (Contractor's abstract)
II, by A. 0. Barut. [1962] 13kp. inrL diagrs. (AFOSR-
J1439) (AF AFOSR-63-30) AD 427717 Unclassified

631
Ao eubltshedin Nuovo Ctmento, Series X. v. 27:

19271, 1, 1963. Columbia U. Columbia Radiatit, Lab., New York.

The elementary particles can be arranged in a hexagon.al INFRARED AND OPTICAL MASERS, by P. Kusch.
structure such that there are planes of constant charge, Final rept. OcL 16- 1958-Nov. 30, 1961. 6ar 6, 1962,
of constant baryon number, and of constant hypercharge. 10p. (AFOSR-2412) (AF 49(638)507) Unclassified
The resonant states o, ,A NW, Y1 and Y0 are similarly
arranged In this paper and room is found to exist for 6 The research performed during the tenure of this con-
intermediate bosons and for particle analogous to the tract is discussed. -T1e work has been for the most
photon, but none for the r-particle. part concerned with the construr"3n and operation of

an alkall-vapor optical maser an a ruby optical maser.
Pesults of the research, Including a list of the publica-
tions emanating from this work are presented.
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632 634

Columbia U. Columbia Radiation Lab., New York. Columbia U. Columbi'. Radiation Lab., New York,

OPTICAL DOUBLE-PHOTON ABSORPTION IN MICROWAVE SPECTRUM, SPECTROSCOPIC
CESIUM VAPOR (Abstract), by 1. D. Abella and C. H. CONSTANTS, AND ELECTRIC DIPOLE MOMENT OF
Townes. [19621 11p. [AF 49(638)507] Unclassified L16 F19 , by L. Wharton, W. Klemperer and others.

[1962] [8]p. incl. diagrs. tables, refs. (A)IOSR-J434)
Presented at meeting of the Amer. Phys. Sec., (In cooperation with Harvard U., Cambridge, Mans.
Cleveland, Ohio, Nov. 23-24, 1962. and Martin Co., Orlando, Fla.) (Sponsored Jointly by

Air Force Office of Scientific Research under [AF 49-Published in Bull. Amer. Phys.Soc., Series 11, v 7: (638)557] and Atomic Energy Commission) AD 407113"M, -Nov. 23, 1962. Unclassified

Observations have been made, using a pulsed ruby optical Alio published in Jour. Chem. Phvs., v 1,8: 1203-1210,
maser, of the 681,2-9D3/2 double-quantum absorption mar.- -

in cesium vapor (_V = 28 828 cm- 1 ) and the subsequent
reemission via the 9D 3 ,2 -6P 3 ' 2 transition at 5847A. Transizi,:ns between the J= 1 and J = 0 rotziional states
The narow absorption width of the 9 state requires of Li6 F : have been measured by means of the molecu-

9D3 , 2  lar-beam electric resonance method In th,, 4 lowest
careful thermal tuning of the ruby source to obtain vibrational states. By this means the rotational constants
coincidence, which occurs at X)ruby) = 6935.6 * 0.05A " Lt6FJ9 were determined. These enabled one to
as measured on grating spectrograph plates. The ob- p-operly assijn the rotationally resolved infrared vibra-
served fluorescence is, however, 2 orders of magnitude 7 19
below the calculatel value, but quenching Cs-Cs collisions tion- rotation spectrum of Li F observed by Vidale and
can be expected to reduce the yield in the 9D31 2 decay. to determine the correct vi`)rational constants. Transi-tions between the M = 0 and iMM = 1 orientations of the

J = I rotational state of LitF19 in the 4 lowest vibrational
633 states in a strong electric field were measured to high

precision, which enabled one to determine the dipole
Columbia U. Columbia Radiation Lab., New York. moments accurately and to observe a nonlinear variation

of dipole mcpment with vibrational state. -.'he molecular
HYPERFINE STRUCTURE OF THE METASTABLE constants obtained for Li 6F 19 were:

(4p) 5(Ss) 3P 2 STATE OF 3 6Kr 13, by W. L. Faust and L.
Y. Chow Chlu. [19621 [71p. Incl. diagrs. tables, refs. B, = 45.2308111-0.7223089(v 0.005827041 2ý

(AFOSR-J432) (Sponsored jointly by - r Foe ce Office e" 0.0000050 Gc, X = 964.07-8.895(v - ;) :m-1,
Scientific Research under [AF 49(638)557], and Air Force V
Office of Scientific Research, Office of Nav-l Researrh. r =1.563892 =0.000050A,
and Signal Corps under 1DA 36-039-sc-763.40j) e
AD 407901 Unclassified 6.28446 - 0.08612(v , ; + 0.00060, - ;)2"

Aso published In Pl.ys. Rev., v. 129: 1214-1220. 0.00100 D.Feb. 1, 1963.

The hyperfine struct-re (hfs) of the metastable 635

(4p) (5s) P2 state of 3 6 Kr 8 3 (I = 9 °; ias been measured
Columbia U. [Columbia Radiation Lab.] New York.

by the atomic beam magnetic resonA- -e method. The
zero magnetic field inte,'vals are: f(1 1 2 13,2) LEVEL CROSSING IN THE (5s5p) P1 STATE OF 6.7
1830.7236(5) me-see, f(9:2 ý 11/2) = 1341.8217(2) mclsec cd1 0 7

f(7V2 - 9, 2) = 956.5583(2) mc/sec, and f(5/2 --7'2) =HOUR (Abstract), by M. N. McDermott and P.
656.0844(30) mc/sec. The 4 frequencies kafter correction Thaddeus. [1962] (1;V. (AFOSR-3271) [AF 49(638)936]
for second-order hyperfine interaction) are expected to be Unclassified
linearly related to only 3 interaction constants: A', B',
and C' (respectivelv dipole. quadrupole, and octupole). Presented at meeting of the Amer. Phys. Soc.,
The fit is satisfactory if, and only if, second-order hyper- Washington U., Seattle, Aug. 27-29. 1962.
fine interaction is taksn into account. The quadr•pole Also published In Bull. Amer. Phys. Soc. Series 11,
and octupole inoments of 3 6 Kr8 3 are fl 0.. 1l(6)nm b .-•"431 Aug. 27, 1962.
(nuclear magneton barn) and Q = s 0. 270(13) b. These
values include no polarization corrections or corrections Two crossings of the Zeeman levels cf the hyperfine
for any effects of configuration mixing. (Contractor's 3  10 7

abstract) structure of the (Ss~p) PI state of C.1 (I = 5/2) hav2
been detected by observing the change in intensity with
magnetic field of the resonance fluorescence of the
7161A tntercombination line. The Isotope was produced
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by the reaction A41 0 7 (p, n) Cd 10 7 in the Pup.n cyclotron. Presented at meeting of the Amer. Phys. S-c., New
The strongest crossing, that of the IF, m. > = !7/2, York, Jan. 24-27, 1962.
7 2 > and 15/2, 3/2 > levels, was observed at !218.80(5) lished i Bull. Ame. Phys. Soc., Seriee U, v. 7:
gauss, and the crossing of the 15/2, 3/2 > and 15/2,
-1,2 - levels at 1036.3(2) gauss. A sample containing
more atoms of the isotope may produce an increase in The optical double resonance method has been used to
signal strength of 10 or more, allowing detection of the study theitemperature dependence of the width of Zee-as
2 additional 6 mF = 2 crossings already observed for s e t

Cd 0 Using nese crossing fields, and the value of resonance in the (5s5p) P1 state of cadmium. For
gj relatively low temperatures (100°-150°C) the half-width,obtained from a level crossing experiment on the stable extrapolated to zero rf-field, is found to be 138 * 2kc.

Cd isotopes, we calculate, neglecting second order As the temperature is increased beyond this region, the
interactions due to neighboring fine structure levels, the line narrows until a mini-num half-width of about 100 kc
hyperfine coupling constants to be: A = -8-.3.59(2) mc/sec, is found near 240°C. Beywtd this temperature the
and B - -163.8(2) mcisec, in agreement with the results width increases and grows very rap.dly above 300*C.
of a double resonance experiment. The initial constant value is Interpreted to be the natural

half-width of the line, apart from the effect of collisions
with the walls. When a correction is made for the effect

636 of wall collisions, the natural half-width is found to be
131 * 3 kc, which gives a radiative lifetime of (2.43 *

Columbia U. [Columbia Radiation Lab. ] New York. 0.03) x 10-6 sec. The line narrowing Is We1.eved io be
the result of coherence-narrowing. The broadening atDETEC'iON OF LEVEL CROSSINGS IN BACK- higher temperatures is proportional to P/v/ATad yield.

SCATTERING (Abstract), by R. J. Goshen, A. Landman, 2and R. Novick. 11962] [lip. (AFOSR-3272) fAF 49- an apparent collision cross-section of 4 x 10-14 cm(638)936[ Unclassified difficulties in determinfng vapor pressure make this
number uncertain by a factor of about 2. This rather

Presented at meeting of the Amer. Phys. Soc., large cross-section may be interpreted as the result of
Washington U., Seattle, Aug. 27-29, 1962. a dipole-dipole collision interaction (Holtzmark-broadening).

Alsoyublished In Bull. Amer. Phys. Soc., Series II,- 4"Y, •', "g*•-27, 1962. 638

Multiple scattering limits the raaximum vawr density Columbia U. [Columbiz Radlation Lab. ] New York.
in the normal level crossing and double resonance expert-
ments. The signal strength decreases perciptiously as LEVEL CROSSINGS IN THE (5sSp) 3PI STATE OF
the optical density of the vapor is increased beyond that RADIOACTWE Cd1 0 9 (Abstract), by P. Thaddeus and
corresponding to about one absorption depth ia the cell. M. N. McDermott. 11962] [l]p. [AF 49(638)936]
This limitation can be overcome by observing the fluo- Unclassified
rescence in the backward direction. At high density and
in the absence of collisions, substantially all of the Presented at meeting of the Amer. Phys. Soc., New
incident light is backscattered, and one would expect York, jan. 24-27, 1962.
that the signals would be independent of temperature. The
observation of level crossing and double resonance at Published in Bull. Amer. Phys. Soc., Series Cl, v. 7:high density would allow the study of self-broadening and -Z,-Ja__'-T 1962.
the study of isotopically dilute radioactive species Wehave observed level crossing signals In the (Ss5p)fP1I Four crossings of t.he Zeeman levels of the hyperflne

state of cadmium with backscattering and Cd pressures structure of the (5s5p) 3P state of Cd109 (1 - 5/2) have

up to 2 x 16-2 mm Hg. This pressure Is 200 times been detected by observing the change in intensity of the
greater than that at which level crossings are observable renance f s o f the cha Intensityof
with either forward or 90' scattering. The observed ltne. This Isotope has a half life of 470 6 A ys and was
signal strength is substanttily independent of pressure line. by the rea lf life of 470 d n W a

5 2 ~~~~~~produced by the recio g P Cd1 0 9 l h ow*from 10-5 mm Hg (the lowest investigated) to2 x 10-2 cyclotron. The magnetic field at which crossing occursmm Hg. At the higher pressures we have observed self- in units of the NUR frequency ol protons in mineral oil,

broadening, together with the low field assignments of the crossing
levels are: I F, mF > I 712, 7/2> and 15/2, 3/2 > at637 6986.995(6)kc/see, 15/2, 3/2,> and '5/2, -1/2 > at
6177.49(6)kc/!sec, 1 5/2,1/2 > and 1-5/2, -3/2 -,at

Columbia U. [Columbia Radiation Lab.] New York. 5593. 84(16)kc/sec, and '5/2, -1/2 > and '5/2, -5/2 >
at 5007.73(24)kc/sec. These crossing fields are con-

COHERENCE-NARROWING, PRESSURE- BROADENING sistent with the hyperfine intervals of the (5s5p) "PI
AND WALL COLLISION-BROADENING OF THE (5s5p)3 P1  state as determined by a double resonance expariment,
STATE OF CADMIUM (Abstract). by F. Byron, M. N. and should permit a more precise determination of the
McDermott, and R. Novick. 11962) [lp. [AF 49(638)- hyperftne constants.
936] Unclassified
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Columbia U. [Columbia !adialtion Lab.]j New York. Columbta U. [Columbia Radiatlo , Lab.]I New York.

NUCLEAR MOMENTS OF Cd10 7 (Abstract), byM. N. NUCLEAR SPIN AND MOMENTh OF Cd1 Sm (Abstract),
McDermott, F. Byron, and R. Novick. 11962] [l1p. by B. Perry, M. N. McDermott, and R. Novick. f 1962]
(AF 49(638)936) Un,.lassifted [l1p. [AF 49(638)9361 Unclassified

Presented it meeting of the Amer. Phys. Soc., New Presented at meeting of the Amer. Phys. Soc.,
York, Jan. 24-27, 1962. Cleveland, Ohio, Nov. 23-24, 1962.

Published in Bull. Amer. Phys. Soc., Series Ul v. 7. Published In Bull. Amer. Phys. Soc., Series U1, v. 7:
-0-, ja n 1T, 19 62. 333_FN~o~v.. 1962.

Earlier work (item no. 559, Vol. V) on the radioisotope, The nucliar spin and hyperfine structure constants of
Cd0'has been extended to include a determination of 43 day Cd 11Mhave been determined by the optical

Mhe hyperfine structure in the 5pIstate. An optical double- resonance technique in the (Ss~p)3 P I state. The

double resonance method was used as before. However, nuclear spin 1, magneticz dipole constant A, and electric
considerable improvemnent in experimental technique has juadrupole coupling constant B, are I = 11/2, A=
-ade it possible t. observe Zeeman resonances in both (- )648(6) inc/sec, and B = (+).49(12) mc/sec. The
!be F =7/2 and F =3/2 hyperfine structure levels with sign of A/B has been determinee to be negative in the
a good stgnal-to-noitse ratio. The hyperfine interv-als present experiment, but the separate signs of A and B
derived from Zeemnan transitions observed at 2 different have not yet been directly determined. Assuming an
frequencies are F =7/2 4.4 F =5/2, v ý 3164(9) inc/jsec hl1 /1 2 odd-neutron assignment, a negative~u io expected.
and F - 5/2 e-4 F -- 3/2, v' = 1894(g) Inc/sec. The With this assumption and the known sign of the ratio
hyperfine Interaction constants derived from these inter- A/,B, a negative Q is found. Neglecting nuclear structure
vats are A 4 -55(2) inc/sec and B = -163(5) inc/sec. and quadrupole antishielding corrections, the nuclear
The negative sign for A was determined by a subsidiary moments are u = 1. 028(10)nin, Q=-0. 68(5)b- The
exp-ýriment. From the hyperfine constants, values for C15
the nucleair dipole momentu = -0. 6 17 (2 )'uN and nuclear dlinwas produced by a (n, -Y) reaction on separated
quadrurole iroinrnt Q = 0. 78(0) barns are obtained. In Cd 1 1 4 ý After irradiation, the Cd15 sseatd
addit'o-. the new mreasuremnents have further confirmed from the Cd1 1 4 tn the electromagnetic mass separator
the nuc.car spii. assignment of I 5/2. at the Argonne National Laboratories. Approximately

1. 5 x l0ll atoms were used In the experiment.
640

Columbia U. [Columbia Radiation Lab.)I New York. 642

NUCLEAR SPIN AND M4OMEN73 OF 245 DAY Zn635 Columbia U. [Columbia Radiation Lab.]j New York.

(Abstract), by M N. McDermott, B. Perry, and ft.
(Abstract), by A. Landman and M N. McDermott.

Presented at meeting of the Amer. Phya. Soc., [19621 [ljp. [AF 49(638)9361 Unclassified[ Cleveland, Ohio, Nov. 23-24, 1962.
Presented at meeting of the Amer. Phys. Soc.,

Published in Bull. Amer. Phys. Soc., Series U[, v. 7- Cleveland, Ohio, Nov. 23-24, 1962.I ~ 33,Nov. 23, 1962.
Published In Bull. Amer. Phys. Soc., Series U1, r. 7:

The nuclear spin and hyperfine interactions constants of W,37Nov. D. 1962.
245 day Zoi have been dcterinined by the optical double- Th osigofteF=72mz-/2adF=5',,
resonance technique in the (4s4p)3 P, atomic state. The in z -3/2 levels of the (4s4p) 3 , 1 state of Zn 6 5 (1I /:
nuclear spin 1, magneic dipole constant A, and electric nsbedtcedyosrvgthcageiteagur
quadrupole coupling constant B. are!I - 5,"2, A = hsbe eetdb bevn h hnei h nua

535.08(121 inc/sec, and B 3.3(.5) inc/sec. The signs distribution of resonance fluorescence In the Zn 3076
ofAaiBhave beenk determined with c-ircularly polarized intercombination line. The crossing field was found to be

light. Neglecting nuclear structure and quadrupole ani 6.2: 0 2G nte crossing, believed Lo be that
sh-ItldIng corrections, the corresponding nuclear moments of the F =5/2, in 1/2 and F = 5/2, mn = -3/2 levels,

n65  was observed at 756.7 G. These results, together with
are a = 0. 76944(l'i)nm and Q =-0. 027(4)b. The Zn ws tevalue frg J of 1. 50096 obtained previously Inthe
produced by a (p, n) reaction on 99. 991 pure copper. case of 7,67, lead to the following values for the byper-
Approximately 2 x 10 15 atoms were used in the expert- fine interaction constants: A = 535. 08 *0. 02 mac/sec

ment. The Zn magnetic moment is 12 mle hnthe double- resonance measurements of McDermott et al.
OatofZn ( =51-2). The Zn6 quadrupole moment ha (!Se Item no. 640, Vol. VI).

the opposite sign and is a I.actor of?7 larger than that of
Zn

6 b
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643 Presented at meeting of the Amer. Phys. Soc., N
York, Jan. 24-27, 1962.

Columbia U. Columbia Radiation Lab., New York.
Published in Bull. Amer. Phys. Soc., Series II, v. 7:

PRDPERT[ES OF ATOMIC IONS. Final rept. Dec. 1, ",fi~n.-l 1962.
1960-Nov. 30, 1962, 31p. Incl. dlagr. table. (AFOSR-
4747) (AF 49(638)996) AD 409441 Unclassified A 10-im long slow (10 ev) netastable helium ion beam

apparatus is being constructed for the determination of
Studies on the properties of atomic ions were divided the radiative lifetime of the 2S state of hydrogenic atoms.
Into 4 categories: (1) the lifetime of the metastable Ultra-high vacuum techniques and differential pumping
helium ion, (2) level crossing spectroscopy, (3) atomic are being employed to reduce the loss of metastable
lifetimes, and (4) a study of the metastable lithium tons by either Stark quenching or collision quenching.
atom. The status of each of these areas of research Is The Ions are produced in an electrostatically focussed
presented In detail. (Contractor's abstract) electron bombardment ion source. Ions that drift ou; of

a 4-rmm gridded hole In the source are accelerated by
a converging spherical condenser and pass through a

644 1 cm long, 2.3 mm diam channel. This narrow channel
provides &'pressure reduction ratio of 35:1 between the

Columbia U. [Columbia Radiation Lab. ] New York. source chamber anl a vacuum separating chamber. Total

ion current ,-. x 10-8 amp at 10-ev beam energy have
HIs OF THE IPI STATE OF Cd11 1 (Abstract), by R. been obtaine.. l'e energy spread in the beam is less

Novick and A. Lurio. [1962] [l1p. [AF 49(638)996j than I ev and about 1% of the tons are in the metastable

Unclassified state.

Presented at meeting of the Amer. Phys. Soc., 646
Washington, D. C., Apr. 23-26, 1962.

Published in Bull. Amer. Phys. Soc., Series II, v. 7: Columbia U. [Columbia Radiation L.b. I New York.
258-259, ,Apr. 23, 1962. LIFETIME OF THE 5s5p P STATE OF Cd AND

The magnetic field at which the F = mF - and the COHERENCE NARtOWTNG OF THE 228A (1 s0- 1 PI)

F =m = - Zeeman levels (A assumed negative) in LEVEL CROSSING RESONANCE SIGNAL (Abstract), by
2 R. Novick, P. Horwitz and others. (19621 [ljp.

the IP state of Cd1 1 1 become degenerate has been [AF 49(638)996] Unclassified

determined by the level-crossing technique. A qP ti f mS
III Presented at meeting of the Amer. Phys. Soc.,

cell containing 92% Cd 1 1 was Irradiated with the 2298-A Washington, D. C., Apr. 23-26, 1962.
(I S0 - 1 PI) resonance line, and the scattered radiation

was observed at 90' to the incoming radiation. The Published in Amer. 2hys. Soc., Series II, v. 7: 258,

ea*• cti--iighi intensity •us recorded as a funrtion of Xpr._7l162.

magnetic field at the cell. The field was perpendicular
to the plane formed by the incident and outgoing photons. The zero magnetic-field level cross1ng (Hanle effect)

Intensity changes corresponding to level crossings at In the 5s5plPI state of Cd114 hzs been used to determine
zero field and at a field of 122 * 12 gauss were observed. the lifetime of the Cd 1I atomic state A qrtz cell
The 12-gauss uncertainty includes allowance for the I s
possible shift resulting from the fact that Lie 122-gauss containing 98.2% Cd1 1 4 was Irradiated with 2288-A
crossing is superimposed on the wings of the zero-field resonance radiation. The intensity of the fluorescence
crossing. An exact calculation of the combined zero emitted at 90o was observed as a function of the cell
field and the 122-gauss field-crossing effects is In temperature and magnetic field. A Lorentzlan level-
progress. From the values of the magnetic field at the crossing signal was observed at zero field; no other

1pn crossings were detected as the field was swept from
crossin• the dipole-coupling constant of the P1 state .150 to -150 gauss. The field width of the crossing sig-
of Cd11 1 Is found to be IA' - gju0 H ý 171 mc. Tlhe nal decreased as the cell temprsture was Increased.
theory of the hfs of the 5s5p configuration combined lifetime of the 1P1

udth nther experimental results yields a predicted vilue I
of A(IPi) of120.0G8 x 10-9 sec by extrapolating the width of the crobsing

A( of-122 mnc. signal to zero cadmium density. This value is signifi-

cantly lower than earlier values.

645
647

Columbia U. [Columbia Radiation Lab. ] New York.
Columbia U. [Columbia Radiation L-b. ] New York.

AN INTENSE SOURCE Or MOOENERGETIC META-

STABLE HELIUM TONS (Abstract), by M. Lipeles, L. UFETIME OF THE METASTABLE HELIUM ION (Ab-
Gampel, and R. Novick. [1962] [l1p. [AF 49(638)996] strict), by E. Commins, L. Gampel and others. [19621

Unclassified [1Ip. [AF 49(638)996] Unclassified
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Presented at meeting of the Amer. Phys. Soc., An experiment is described In which light of frequency
Washington, D. C., Apr. 23-26, 1962. 14400 cm 1I from a ruby maser was made to excite the

Published In Bull. Amer. Phys. Soc., Series I[, v. 7, as1/1-9D3/2 transition in Cs, whose frequency is
Z, Apt" b, 1962. 2a829 cm-I. Careful discussion of other possible

The apparatus described previously has been us t effects shows that the mechanism is likely to be a 2-
make a preliminary determination of the lifetime of the photon abiorption by a Cs atom.
JS state of the helium ton. The metastable component
of the beam is modulated by allowing the ions to pass 650
through a microwave-quenching field that is turned on
and off at 260 cps. The metastable and ground-state tons Columbia U. Columbi:a Radiation Lab., New York.
are detected on a surface detector that can be moved
over the full length of the apparatus. The ground-state OPTICAL HARMONIC FREQUENCY RADIO MEASURE-
tons give rise to a steudy detector current, while the MEN'IT, by!. D. Abella. [:'-Q] [2]p. (AFOSR-J87)
metastebles produce a 280-cps signal through the surface [AF AFOSR- i-49] AD 400455 Unclassified
Auger effect. The ac metastable signal it normalized
against the dc ground-state signal to eliminate nany of Alao published I.L --. inst. fttIc k-,tneers, r'. 50:
the systematic errors that might otherw.se occur. The T I-,u. 19C2.
normalized metastable signal decreases by about 20%
during the 400-usec transit time in the apparatus. This Harmonics of the output of a ruby lasez- ;.-re generated
is consistent with the 1. 9-msec radiative lifetime pre- by focusing the output on a KDP crystal at 45- to the
dicted for tb d 25 state of He+. X-Y axis and normal to the Z axis, wi'th the object of

checking reports of discrepancy in the expected 2:1 ratio
between harmonic and fundamental frequency. Near the

648 threshold, the expected 2:1 ratio was observed, but at
,iigher intensities, the harmonic line was displaced

Columbia U. [Columbia Radiation Lab. ] New York. towards the blue by as much as 10 ppm. This result is
consistent with the hypothesis of thermal tuning in the

OPTICAL DETECTION OF LEVEL CBMSSIN(S IN Zn 67  maser.
(Abstract), by A. Landman, P. Thaddeua, and R.
Novick. [1962] [11p. [AF 49(638)996] Unclassified

651
Presented at meeting of the Amer. Phys. Soc., New
York, Jan. 24-27, 1962. Columbia U. Columbla Radiation Lab., New York.

Published In Bull. Amer. Phys. Soc., Series U, v. 7: LINEAR POLAlUZATION OF THE 3200- MC/SEC
26, Jan. 24, 1962. RADIATION FROM SATURN, by W. K. Rose, J. M.

Bologna, and R. M. Sloanaker. [1962] [3]p. incl. refs.
The erossing of the F = 7/2, m = -7/2 and F = 5/2, m = (Sponsored Jointly by Air Force Office of Scientific Re-
-3/2 levels of the (4s41)3 P state of Zn 67 (I = 5/2) has search ur€der [AF AFOSR-62-49), Office of Naval Re-serh1n iga op)Unclassilied
been detected by observing the change in the angular dis- search, and Signal Corps)

tributton of resonance fluorescence in the Zn 3076 inter- Published in Phys. Rev. Ltrs., v. 10: 123-125,
combination line. The crossing field was found to lie F-".-157,Tf63.
near 870 gauss. This result ts consistent with the double
resonance measurements of B~ckmanr, et al. The cross- Data obtained by means of drift curves, using a solid-
Ing was observed in natural zinc (4% Zn 67 ) with narrow- state maser amplifier at the focus of the 84 ft W. P. L.
band phase sensitive detection. More precise measure- (U.S.A.) radiotelescope, yield a 20 ± 8% linear polariza-

ments are in progress with enriched Zn67 and an analysis tion of the 3200 mc/sec- radiation from Saturn, the
ts being made of the second-order fine structure correc- position angle for maximum intensity being nearly per-tions to the theoretical position of the crossing. pendicular to the planets equatorial plane.

652649

Columbia U. Columbia Radiation Lab., New York.Columbia U. [Columbia Radiation Lab. ] New York.

IZRSPECTRA OF THE OH, 71'3+ IONS AND COLOR
OPTICAL DOUBLE-PHOTON ABSJRPTWON IN CESIUM CENTERS IN RUT1LE AS REVEALED BY A HIGH
VAPOR, by I. D. Abella. [1962] [3Ip. incl. illus. refs. SENStI 'I ITY DIELECTIUC RESONANCE SPECTIIOME-
(APOSR-J86) (Sponsored ointly by Air Force Office of TER, by A. Okaya. [1962; [21p. (AIOSR-64-2331)
Scientific Research under AF AFOSR-62-49, Office of (Sponsored Jointly by Air Force Office of Scientific Re-
Nzval Research, and Signal Corps) AD 400456 search, Office of Naval Research, and Signal Corps

Unclassified under IDA 36-039-sc-73279D Unclassified
F

F• Iob n Phys. Rev. Ltrs., v. 9: 453-455, Presented at meeting o! the Amer. Phys. Soc.,
Stanford U., Calif., Dec. 27-29, 1962.
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Abstrat published in Bull. Amer. Phys. Soc., Series Presented at meeting of the Amer. Phys. Soc.,
II, v. 7: 613, Dec. 27, 1962. (Title varies) Washington U., Seattle, Aug. 27-29, 1962

AIo published in Paramiagnetic Resonance; Proc. of the Also published in Bull. Amer. Phys. Soc., Series 11,
First Internat'-. Conf., Jerusalem (Israel) (July 16-20, V. 7:1, Aug. 27, 1962.
1962), New York, Academic Press, v. 2: 687-688, 1963.

For abstract see item no. 635, Vol. V
The isotropic g - 2 spectrum on slightly reduced single-

crystal rutile consisted of strong '13-, medium OH,
and 2 other weak-color center lines. The hydrogen- 655
reduced and deuterium- reduced samples showed an OH

line at 3280 cm-
1 and an OD line at 2450 cm , respec-

tively. The fine structures in both T73+ and OH lines UFET!MES OF THE 1 P STATES OF Ca, Sr AND Zn
show that these are frequently coupled as a pair tso- (Abstract), by R. DeZafra, R. J. C.sten and others.
tropically. The coupling is due to the exchange interac- [1962] [1kp. (AIV6R-5468) (Sponsored jointly by [Air
tion JSI.S 2 between electron spins; J was estimated t. -,a Force Office of Scientific Research, Office of Naval Re-
about 3.5 x 10-4 cm-1 . I- S2 coupling was observed in search, and Signal Corps under DA 36-039-se-78330DUnclassified
the OH spectrum as an anisotropic hyperflne structure.
Another 2 weak isotrople lines of g - 1. 96 and g 1 1. 88 Presented at meeting of the Amer. Phys. Soc.,
(at O = 0, r = 0) are suspected to be due to the color Washington U.. Seattle, Aug. 27-29, 1962.
centers at oxygen vrLancies. Very weak isotropic lines
were observed at exactly half the magnetic field of Also published in Bull. Amer. Phys. Soc., Series U,
g 2 line. The line structure was much simpltr than v.- 7:.433, . -27, 19§2.
g - 2 lines, and no fine structure was observed. The
lines were Interpre:ed as due to .MS = 2, " 1 F = The lifetimes of the IPI states of Zn, Sr, and Ca were
(where F = I - S) transitions, and 3 single lines in the determined by observing zero field level crossings
reduced sample were interpreted as OH-OH and "I 3÷- (Hanle effect). The Zn was studied in a quartz cell,

3+ 3+ the Sr in an atomic beam, and the Ca in a beam and also
0-Ti3 and Ti -0-H pairs. The line shape of several in a single crystal magnesium oxide cell. Flow lamps
spectra did not satisfy the Kramer-Kronig relations even were used as the source of resonance radiation. Phase
if the lines were nrt saturated, sensitive detection was employed for the cell observa-

tions and direct photo-electric recording for the beam
studies. Coherence narrowing *as observed in all

653 cases. Level crossing curves of Lorentzlan shape and
good signal-to-noise ratio were observed for each ele-

Columbia U. [Columbia Radiation Lab. ] New York. ment. Te letimes of the (4s4p) P1 state of Ca and Zn

DETECTION OF LEVEL CRO)SSINGS IN BACESCATTER- are (4.8 * 0.5) x 10-9 see and (1.36 * 0. 10) x 10-9 see,
ING (Abstract), by R. J. Goshen, A. Landman, and R. respectively. The lifetime of the (5 s5p)I P state of Sr
Novick. [1962] illp. (AFOSR-5466) [Sponsored jointly I
by Air Force Office of Scientific Research, Office of is (6.1 * 0.6) x 10-9 sec. All of these lifetimes are
Naval Research, and Signal Corps under DA 36-039-sc- appreciably shorter than those obtained in earlier work.
78330] Unclassified However, the Ca and Sr values are in good agreement

with recent optical results obtained by Ostrovakit et al.
Presented at meeting of the Amer. Phys. Soc.,
Washington U., Seattle, Aug. 27-29, 1962. 656

Also published in Bull. Amer. Phys. Soc., Series TI, Columbia U. Columbia Radiation Lab., New York.
v. 7. 433, Atug. 27, 1962.

DETECTION OF THE MICEOWAVE v27 LINE OF
For abstract see Item -no. 636, Vol. VI. 27

MOLECULAR OXYGEN PRODUCED IN THE HIGH
ATMOSPHERE, by W. Kahan. [1962] [3]p. incL diagra.

654 refs. (AFOSR-JI380) (Sponsored jointly by Air Force
Office of Scientific Research under AF AFOSR-62-50

Columbia U. [Columbia Radiation Lab. ] New York. and Air Force Office of Scientific Research, Office of
Naval Research, and Signal Corps under [DA 36-030-

LEVEL CRIOSSINGS IN THE (SsSp)3 P STATE OF 6.7 sc-78330]) UnclAsified

HOUR Cd 07 (Abstract). by M. N. McDermott and P. Also published I Nature, v. 195: 30-32, July7, 1962.
Thaddeus. [19621 [l]p. (AFOSR-5467) (Sponsored
Jointly by Air Force Office of Scientific Research
lOffice of Naval Research, and Signal Corps under
DA 36-039-sc-78330]) Unclassified
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657 the uniqueness of these assugar ments, the A-doubling

Columbia U. Columbia Radiation Lab., New York. frequency for the 2v3/, J = 7/2 state of OH was ex-

perimentally determined. The separation between
A HIGH ENERGY LASER USING A MULTI-ELLIPTICAL
CAVITY, by IL Z. Cummins. [1962) [21. (AIWOR- doublets In the O H spectrum was used to delymine
J1393) (fSponsored Jointly by Air Force Office of Scien- the hype-fne constant 4 associated with the 0 nucleus.
tific Research, Office of Naval Research, and Signal The constant d was also computed theoretically from a
Corps under DA 36-039-sc-78330D Unclassified simple molecular model of OH In which a single unpaired

pw electron about the 017 nucleus is assumed. The ex-
AlsopublI.ed In Proc. Inst. Elec. and Electron. perimental value is about 8% greater in magnitude than
Eln:eersv75I: 254-255, Jan. 1963. the theoretical value, and this difference 1* discussed.

The same spectrometer was used for the determination
Consider an Infinitely long source located at one focus of the electric dipole moment of OH by measuring the
of a perfectly reflecting elliptical cylinder and assume 2
that the thickness of the source to negligibly small cor- Stark shift of the - J = 7/2, M = 4 A-eoubllng line
pared to the dimensions of the ellipse. An object located of 0 1 6 H at a known electric field. The OH dipole mo-
at the second focus will then receive all the energy radi- ment was found to be 1.60 ± 0.12 D. (Contractor's
ated by the source and will, in the absence of any loss abstract)
mechanisms, come to thermal equilibrium with the
source. Under these conditions, modification of the geo-
metry to the multi-elliptical design can produce no gaIn. 659
Optically, this conclusion follows from the consideration
that the radiant flux received by a point on the image axis Columbia U. [Columbia Radiation Lab. ] New York.
depends on the solid angle subtended by the ellipse at
that point, and is the same for a single source or a multi- SPUMUOlU HARMONIC GENERATION IN OPTICAL
source geometry. The same conclusion follows from the HETERODYNING, by H. Z. Cummins, N. Knable, and
second law of-hermodynamics. According to C. Bowness Y. Yeh. [1962] [Sip. incl. dlagra. (AFOSR-JI407)
et ae, Proc. IRE, v. 50: 1704-1705, July 1962, 4he (Sponsored jointly by Air Force Office of Scientific Re-
structure could have 4 black-body sources of temperature search, Office of Naval Research, and [Signal Corps]
T located on the 4 source axes. If then, an the authors under DA 36-039-sc-78330; Army Research Office
state, the efficiency of each of the 4 cavities can be 75% (Durham) and National Science Foundation)
of that . a single ellipse, a line object located on the Unclassified
common focil axds would attain an equilibrium tempera-
ture greater than T, 'n clear violation of thermodynamic Also publshed In Appi. OpL, v. 2: 823-825, Aug. 1963.
, rindples. The authors' remark that the loss in efficiency
it caused by the removal of the cavity wall in the region An experiment is described in which the simultaneous
rr.ut the .,.by common to all the ellipses. The lose, how- photodetection of 2 incoherent light beams chopped at
ever, Is not 2b- (solid angle lost viewed from the source) different frequencies yields a direct measurement of the
as ;bey conclude, but 75% (solid angle lost viewed from cross-modulation coefficient of a photocathode. This is
the imaze), so that the total efficiency is (ideally) 25% a L•v-c.que generally applicable to the measurement of
per ellipse, &M nothing has been gainedl small nonlinearities In photodetectors.

658 660

Columbia U. [Columbia Radiation Lab. I New York. Columbia U. Columbia Radiation Lab., New York.

HYPERFINE STRUCTURE IN 0 1 7 H AND THE OH HYPERFINE STRUCTURE OF THE METASTABLE
IXDPLE MOMENT, by G. Ebrenatein. [1962] [71p. (4p)5 (5s) 3 P STATE OF Kr8 3 , byW. L Faus
Incl. dLagrs. tables, refs. (AFOSR-JI405) (Sponsored 2y36l t and
jointly by Air Force Office of Scientific Research, L, Y. Chow Chiu. [1962] [71p. Incl. diagrs. tablcs.
Office of Naval Research, and Signal Corps under DA 36- refs. (AFOSR-J1408) (Sponsored jointly by Air Force
039-sc-78330) Unclassified Office of Scientific Research under [AF 49(638)557] and

Air Force Office of Scientific Research, Office of Naval
Also published in Phys. Rev., v. 130: 669-675, Research, and Signal Corps under fDA 36-039-sc-
i•'7I '3 •7330D Unclassified

A microwave spectrometer for the study of free radicals Also published In Phys. Rev.. v. 129: 1214-12W0,
or other reactive species Is described; It can be used Feb. 1, 193.
with either Stark or Zeeman modulation. This spectrom-
eter was used to determine the hyperfine structure of For abstract see Item no. 633, Vol. VI.
0 1 7 H. Four main lines of the 2 •I/2' J = 7/12 A-doubling

transition were definitely observed, and there Is evidence
that 1 satellite line was also detected. Quantum number
assignments were made for the 4 main lines, which are
divided into 2 doublets. In ibe course of establishing
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661 EXTENDING THE USEFUL RANGE OF THE ELECTRO-
MAGNETIC SPECTRUM, by R. Novick. Quarterly

Columbia U. Columbia Radiation Lab., New York. progress rept. no. 10, Mar. 16-June 15, 1962, 75p. tacL
diagrs. refs. (Rept. no. CU-6-62) (Sponsored Jointly

RESEARCH INVESTIGATION DIRECTED TOWARD by Air Force Office of Scientific Research, Office of
EXTENDING THE USEFUL RANGE OF THE ELECTRO- Naval Research, and Signal Corps under DA 36-039-sc-
.MAGNETIC SPECTRUM, by R. Novick. Quarterly 78330) Unclassified
progress rept. no. 8, Sept. 16-Dec. 15, 1961, 71p. incl.
diagrs. table, refs. (Rept. no. CU-12-61) (Sponsored A new program for the study of defects in solids by
jointly by Air Force Office of Scientific Research, electron-nuclear double resonance techniques is reported.
Office of Naval Research, and Signal Corps under DA 36- A precise value of the 015 magnetic moment has been
039-sc-78330) Unclassified obtained and compared with the known moment of the

A number of projects involving the optical detection of en- mirror nucleus N5. A 47 000 gauss superconducting
ergy level crossings are described, including work on vari- magnet has been successfully operated. Pvecise values
ous isotopic spceties of Zn and Cd. Results are given for for the hyperfine splitting of a rotational transttion in
the lifetimes of certain of these states. A new experiment the HDS have been obtained with the maser beam spec-
is described for the measurement of the hyperflne struc- trometer. 'Final results are reported on the microwave
ture of Ll ions. Several optical double-resonance studies spectrum of 017H. Precise values for the lifetimes of
are reported, including work on Na and radioactive Cd. the first excited resonance state of Cd, Zn, Ca, and Sr
New experimental programs are described in microwave have been obtained by level crossing spectroscopy. A
spectroscopy of molecules, the production of cryogenic new method of level crossing spectroscopy is reported In
magnets, and a Rb -atomic clock",. Final results are which backscattered signals are utilized to observe
given for meazurements of the O17 H free radicaL Micro- crossings in the presence of heavy trapping. This tech-
wave and optical maser research it discussed. A new nique is being applied to the study of atomic collision
experiment for measuring the microwave properties of phenomena in resonance states. A new molecular beam
simulated planetary atmospheres is in progress. electric resonance apparatus is being constructed for the

study of molecular hyperfine structure. The high pres-
sure microwave absorption of CO2 has been determined.

662 -This information will be used in connection with a study

Columbia U. Columbia Radiation Lab., New 7ork. of the atmosphere of Venus.

RESEARCH INVESTIGATION DIRECTED TOWARD 664
EXTENDING THE USEFUL RANGE OF THE ELECTRD-
MAGNETIC SPECTRUM, by R. Novick. Quarterly Columbia U. Columbia Radiation Lab., New York.
progress rept. no. 9, Dec. 16, 1961-Mar. 15, 1962, 66p.
incl. illus. diagrs. refs. (Rept. no. CU-3-62) (Spon- RESEARCH INVESTIGATION DIRECTED TOWARD
sored jointly by Air Force Office of Scientific Research, EXTENDING THE USEFUL RANGE OF THE ELECTIIO-
Office of Naval Research, and Signal Corps under DA 36- MAGNETIC SPECTRUM, by R. Novick. Quarterly
039-sc-78330) AD 275422- UL'-sastified progress rept. no. 11, June 16-Sept. 15. 1962. 57p.

incl. illus. diagrs. tablts, refs. (Rept. no. CU-9-62)
Several modifications of the 30-ft beam apparatus which (Sponsored jointly by Air Force Office of Scientific Re-
will be used to measure the lifetime of the metastable search, Office of Naval Research, and Signal Corps
state of helium ions are described. Level crossing ex- under DA 36-039-sc-78330) AD 29)306 Unclassified
periments utilizing optical methods (double resonance
methods) have been employed to measure the hyperflne Double photon excitation of the 6S1 / 2-9D 3 / 2 transition
Zeeman structure of isotopes of Zn, Na, Rb, and Cd. in atomic cesium has been obs >rved when the vapor is
Complete results are given for the radiative lifetime o: Illuminated with the intense light of a pulsed ruby laser.

the 3P state of Cd. A new experiment for measuring These observations provide a simple and direct test of
1 the theory of 2 photon processes. New values are re-

the electronic fine structure of ionized LA is under way. ported for the spin, magnetic moment, and quadrupole
Similar experiments are proposed for various states of 65 dlSm
Ca and Sr. Several radioactive species were studied by moment of 245 day Zn and 43 day of Cd These
the double resonance technique, principally Cd and Ca. results were obtained "y optical double resonance. New
Progress is described on several molecular physics precise values of the level crossing fields in 6.7 hour
projects, including molecular beams experiments em- Cd107 and 245 day Zn65 are reported. A program of
ploying velocity selection and electric resonance, and solid state research involving r study of the demagnetized
microwave and maser spectroscopy. Several advances state has been initiated. The demagnetized state will be
In the optical maser program are described. (Contrac- achieved by adiabatic demagnetization in the rotating
tor's abstract in part) frame: it Is expected that this technique will be useful in

the study of rare spins. Polarization studies at S band
have been made on a number of radio sources with the

663 NRL radio telescope and a 9.4 cm maser preamplifier
that was designed and constructed at CRL. Large polar-

Columbia U. Columbia Radiation Lab., New York. lzation was found in Hercules A, 3C 433, and 3C 295.

RESEARCH TNV&RTIGATION DIRECTED TOWARD (Contractor's abstract)
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665 668

Columbia U. Columbia Radiation Lab., New York. Columbia U. [Dept. of Chemistry] New York.

RESARCH WINVSTGATION DIRECTED 70)WARD ALTERNATING LINrW1DTHS IN THE EER SPECTRA OF
EXTENDING THE USEFUL RANGE OF THE ELECTI1O- DINITROBENZENE ANION RADICALS, by J1. H. Freed,
MAGNETIC SPECTRUM, by R. Novick. Quarterly P. H. Rieger, and G. IC. Fravnkel. [1962) [211p. incl.
progress rept. no. 12, Sept. 16-Dec. 15, 1962, 64p. dlagr. (AFOSR-J321) (AF 49(638)520) Unclassified
int= illus. table, refs. (Pr.jot. no. CU-12-62) (Spon-
sored jointly by Air Force Oil:te of Scientific Research, Also published in Jour. Chem. Phys. , v. 37: 1881-1862,
Office of Naval Research, and Signal Corps wnder DA 36- OFFI757118j
039-sc-O079) AD 2906893 Unciassified

An alternation of line-widfth in the hyperfine structi~re
Evidence has been found for the euistence of the due to 2 equivalent nitrogen nuclei Is found in in-,
(ls~s2p) 4  ,metastable state of the lithiumawm This dinitrobenzene but not in para and orthc -4 -vatives.

5,/2 Wei Is interpreted In terms of a time dependent fluctua-
state decays by authorization with a lifetime ol ~about tion in the difference of the splitting constants for each
10 is sec. In addition to its intrinsic interest, this staie separate nucleus. Thie time dependence is supposed to
and similar states in other atoms warrant study because arise from collisions with solvent molecules and from
they may serve as useful sources of polarized eloctrong the formation of short-lived complexes. with the solvent
and ions. Final results are reported on the magnetic molecules.
moment of b 15. Precise values for the zero field hyper-
fine Intervals and the level crossing fields of 245 day 669
Zn6 5 are reported. The split, magnetic moment, and

quaraolemoen 013 ay 1dl5M Columbia U. Dept. of Chemistry, New York.
mined by optical double resonance. Theoretical calcuia- ANOMALOUS ALTERNATING LINEWIDTHS IN ESRtions of the moments of the cadmium and zinc isotopes SPECTRA, by J. H. Freed acri G. K- Fraenkel. [19621
have been made on the basis of the configuration mixing [21p. incl. illus. (AFOSR-3322) (AF 49(M3)520)
model; these are compared with the, exp~erimental values. AD 453519 Unclassified
New Precise values of the liDS molecular parameters
have been deduced from the measurements reported Also oubitshed in Jour. CThem. Phys.. v. 37: 1156-1157.
previously. Initial results are reported on the optical Set_, 92
maser spectroscopy program. In the cooperative rsaio- et
astronomy program with the Naval Research Lab., it An anomalous alteration in the widths of the hyperfine
has been found that the 3200 inc/sec radiation from components was found In the ESR spectrum of the 1, 4-
Saturn Is linearly polarized and that the magnetic poles dinitrotetramethylbenzene Linion radical. A mechanism
of Saturn appear to be located in the equatorial plane of which explains this effect is 1iscussed which InvolvesLthe planet- (Contractor's abstract) the modulation of the hyperfine interaction with the

n-itrogen nucele by a correlat- I hindered rotation of the666 pair of nitro groups.

Columbia U. Dept. of Chemistry, New York.
670

THE MICRO)WAVE SPECTEUM AND STRUCTURE OF
PIU3PIONTITLE, by R. G. Lerner and B. P. Dailey. Columbia U. [Dept. of Chemistry) New York.
[June 1, 1956] [31p. nel. tables, refs. (AFOSR-3566)
(AF 38(600)1152) Unclassified ELECTEN)N SPIN RESONANCE OF AZULENE ANION

RADICALS, by 1. Bernal, P. H. Rieger, and G. K.
lopbihed inJour. Chem. Phys., v. 26: 678- 680, Fraenkel. 119621 [7p. incl. illus. ditagrs. tables, refs.

(AR)SR-J323) (AF 49(638)520) AD 453520
Unclassifled

For abstract see Item. no. CX)U. 03:012, Vol. 1.
Also r nJor Chem. Phys., v. 37: 1489-
1 119,1 1962.

667
The electron spin resonance spectra of the anion radical

Columbia U. Dept. of Chemistry, New York. azulene, azulene- 1, 3-d2 , 4,6, 8-trimethylazulene, andI MICROIWAVE SPECTRUM AND STRUCTURE OF 4, 6,8- trimethylazulene- 1, 3-d2 have been examined.
FORMIC ACID, by R. G. Lerner, B. P. Dailey, and These hydrocarbons are nonalternant and have aromatic
J7. P. y'riend. [June 1, 195611[4]p. tnc. tables. (AF- ring structures with C-C--C bond angles that depart

LOSR-3867) (AF 18(600)1152) Unclassified from 120%. Sigma-pi-interactinn calculations of the pa-

beiJour. Chem. Phys., v. 26: 680-683, raincier QCH [iQhCrltonH H pi~btwe

the isotropic proton hyperfline splitting (H n i
For abstract see item, no. ODU. 03:011, Vol. L. electron spin density (pj")] have been performed as a
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function of the bond angleb at the carbon atom bonded to broadening process. Temperature-dependence line-
the proton. These calculations indicate a strong depend- width studies show an enhancement of this effect at low
ence of this parameter on angle. By using recent x-ray temperatures.
data on azulene, predictions could be made of the Q's
at the different positions in the radicals. In contrast,
the proton splitting at a methyl- group substituent, deter- 672
mined by the parameter QCCH3H, is predicted to be Columbia U. Dept. of Chemistry, New York.

independent of the bond angles at the carbon atom of the
aromatic system. Calculations of the p1-electron spin ELECTRON SPIN REAONANCE SPECTRA OF
density were made in both the simple Htlckel and the CARBONYL ANION RADICALS, by P. H. Rieger and
M?&Lachlan extended self-consistent field molecular- G.K. Fraenkel. 119621121)p. Incl. diaps, tables, refs.
orbital theory approximations. These calculations were (AF 49(638)520) Unclassified
used with the experimental splitting constants to make
a comparison with the predicted bond-angle variation of Published In Jour. Chem. Phys., v. 37: 2811-2831,
sigma-pt tisteraction parameters (Q's). The McLachlan ecb-',-T62.
procedure gives much more satisfactory results than
the Htlckel calculations, but the agreement with expert- Electron spiln resonancie rtinsg are reported on theH anion radicals of single-ring aromatic compounde cou-
ment involving use of the predicted dependence of QCH taining aldehyde, acetyl, or amide groups, as well as
on bond angle, is only approximate. The theoretical other substituents. Many of the radicals have spectra
estimates of the variation o! QC0  H with bond angle, and which indicate that the carbonyl group is locked in a

conformation planar with the ring for times of the order
of the constancy H, appears to be qualitatively of a u sec or longer. The para dicarbonyls and the 3-

cOnf the t hcyanoacetophenone anion were found to be present incorrect. Applications of the theory for the change of both the cis and trans modifications. A simple modifica-QCHH with angle may in some instances necessitate tion of conventional molecular-orbital theory has been
taking into account bent bonds. (Contractor's abstHact) used with considerable success to account for the loss

of symmetry in the pt-electron spin density for com-

pounds with a locked carbonyl group, and the calculated
671 energy differences for the cis and trans isomers are in

good agreement with experiment. Molecular-orbital
Columbia U. IDept. of Chemistry] New York. calculations of spin densities were made for most of

the radicals and comparisons are made with the predic-
ELECTRON SPIN RESONANCE LINEWIDTHS IN tions of valence-bond theory. The benzaldehyde, aceto-
MULTISUBSTITUTED BENZENE RADICALS (Abstract), phenone, and 4-fluoroacetophenone anions have spectra
by J. [H. - Freed, I. Bernal, and G. K. FraenkeL [19621 with abnormally small ring-proton splitting constants.
[lp. [AF 49(638)520] Unclassified The appearance or nonappearance in all the radicals but

these 3, of twofold symmetry in the pattern of splitting
Presented at meeting of the Amer. Phys. Soc., New constants, is interpreted qualitatively in terms of corn-
York, Jan. 24-27, 1962. peting effects determined by the order of the bond be-

twee- the ring and carbonyl group, and teric factors
Published in Bull. Amer. Phys. Soc., Series IU, v. 7: in the neighborhood of the carbonyl group. A number
44, Jan. 24, 1962. of features of the experimentally determined spin density

distributions have been correlated with the relative
An unusual linewidth pattern has been observed in the electron-with-drawing effects of the substituenta.
electron spin resonance spectrum of dilute liquid solutions (Contractor's abstract)
of certain multisubstituted benzene radicals. This effect
is observed at a field of 9200 mc/sec and consists of a
regular alternation of sharp and broadened hyperfine 673
lines. Theie hyperfine splittings, which arise frcm the
Isotropic interactions between the unpaired electron and Columbia U. Dept. of Chemistry, New York.
the magnetic nuclei, are proportionaý to the odd-electron
spin densities at these nuclei. The broadened lines ELECTRON SPIN RESONANCE OF ELECTROLY'I-
correspond to odd values of the z component of the total CALLY GENERATED NITRILE RADICALS, by P. H.
nuclear spin of equivalent nuclei. The equivalent nitro Rieger, I. Bernal and others. [1962) [11p. incl. diagr.
groups in radIcals such as the dinitrodurene and dinitro- tables, refs. [AF 49(638)520) Unclassified
mesitylene anions give rise to this linewidth alternation,
as do the equivalent methyl groups in protonated duro- Presented at Delaware Valley Regional meeting of the
semiquinone positive ion. In related radical anions. Amer. Chem. Soc., Philadelphia, Pa., Jan. 26, 1962.
such as mononitrodurene, mononitromesitylene, 2-nitro-
metaxylene, and unprotonated durosemiquinone, no such Published in Jour. Amer. Chem. Soc., v. 85: 683-693,
effect has been distinguished. The phenomenon is at- Wir20,7I63.
tributed to the steric hindrance between the ring sub-
stituents and hence to their coupled hindered motions Electron spin resonance spectra have been obtained foi,
leading to a nuclear-spin-dependent intromolecular line a series of anion radicals of aromatic and aliphatic VP

nWtriles. The radicals were generated by electrolv'4c
reduction in N, N-dimethylformamlde solution.
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Polarographic investgations, both conventional and 675
oscillographie, were also performed. In obtaining the
UOR spectra, techniques were employed by which the Columbia U. Dept. of Chemistry, New York.
starting material could be almost completely reduced to
the radical, and thus the broadening of the lines in the SOLVENT EFFECTS IN ELECTRON SPIN RESONANCE
spectra that arises from Intermolecular electron exchange SPECTRA, by J. Gendell, J. H. Freed, and G. K.
was largely eliminated. In most cases, a well-resolved Fraenkel. [19621 [10kp. incl. diagrs. tables, refs.
ESR ,Npectrum was obtained from the radical expected as (AF 49(638)520) Unclassified
the product of a simple reduction process, but in some
reductions complex reactions took place. In a few re- Published in Jour. Chem. Phys., v. 37: 2832-2841,
ducdtions, unresolvable spectra, or no spectra at all, Dec. 15, 1962.
were obtained. Many of the radicals were stable for long
periods of time (several hr or more), but a few decayed The purpose of this report is to assess the significance
quite rapidly (a few min or less). Some of the compounds of solvent interactions, to determine under what circum-
were reduced at potentials corresponding to several dif- stances they are likely to be appreciable, a•iz to ascer-
ferent polarographic waves and resulted In more than tain their effect on the theoretical interpretatioci -4 the
one type of radical from a single starting material. A spin-denstty distributions determined from ESR spectra.
number of reduction mechanisms were elucidated by a In Section II, the authors consider in a qualitative fashion
comparison of polarographic and ESR data. The majority how solvent interactions affect the hyperflne splittings
of the spectra were completely interpreted and assign- and indIcate why some splittings are much more strongly
ment of the splitting constants to the appropriate nuclei influenced than others. In Section MI the dynamics of
(E4 Ný N15' ~1the exchange phenomena between different types of

,C3) in the molecule was possible. Quail- solvent-radical complexes are discussed, and it is
tative observations of electron erchange reactions and shown how the splittings vary with the composition of
of solvent effects were also made. mixed solvents. In Section IV, a simple model based on

conventional molecular-orbital calculations is employed
to account for the solvent variation of the pl-electron

$74 spin densities in the semiquinone". In the Appendix,
the treatment of the exchange reaction by use of the

Columbia U. [Dept. of Chemistry] New York. modified Bloch equations is compared with the spectral
density method. The contributions to the lUnewidths

OPTICAL AND ELECTRON SPIN RESONANCE SPECTRA from random solvent interactions are also discussed.
OF AMMONIUM VANADYL TARTRATE (Abstract), by
I. Bernal and P. H. Rieger. [1962] [I1p. [AF 49(638)-
520) Unclassified 676

Presented at meeting of the Amer. Phys. Soc., New Columbia U. Dept. of Chemistry, New York.
York, Jan. 24-27, 1962.

SOLVENT EFFECTh ON THE OPTICAL AND ELEC-
Published in Bull. Amer. Phys. Soc., Series 11, v. 7: TRON SPIN RESONANCE SPECTRA OF VANADYL
4.5, Ja.. 24, 1962. ~- ACETYLACETIONATE, by I. Bernal and P. H. Rieger.

[1962] [5]p. incl. dLagra. tables, refs. AF 49(638)-
Ammonium vanadyl tartrate, a violet solid, wa3 5201 Unclassified
recently studied by Jorgensen as part of an optical
Investigation of vanadyl compounds. In contrast to the Published in Inorg. Chem., v. 2: 256-260, Apr. 1963.
results obtained on most of these compounds, In which
2 or 3 bands are observed In the visible region, the The positions of certain bands in the optical aisorption
tartrate gives 4. Jorgensen suggested, therefore, that spectrum, as well as the vanadium nuclear hyperflne
tv* upper E state Is split by a distortion of the ligand splitting constant in the ESR spectrum, of vanadyl
gometry to an approximate C, configuration. The acetylacetonate are found to be sensitive to changes in
optical and ESR spectra of this material in aqueous the solvent. The solvent effects on the optical spectrum
solutions over a range of hydrogen ion concentrations are in good agreement with molecular orbital predictions
was investigated. In concentrated HCI, the complex of Balthausen and Gray for vanadyl ion. The optical
decomposes and one observes spectra that are the same data may be used to calculate g-values in good agree-
as those of vanadyl chloride. As the acid concentration ment with the ESR results. A qualitative study of line
is lowered (pH = 1), new bands appear in the visible spec- widths in the ESR spectra shows that the anisotropy of
trum and finally (above pH = 3) the only species observed the nuclear hyperflne interaction tensor also varies
is thiat described by Jorgensen. The ESR spectrum of with changes in solvent. (Contractor's abstract)
the aqueous solution of the violet compound shows 10
clearly resolved lines and a number of shoulders which
can be readily interpreted as the saperpasition of 2 677
groups of 8 lines, each group arisin, from the splitting
of the V nucleus (I = 7/2). The solution of the violet Columbia U. Dept. of Chemistry, New York.
compound must therefore contain 2 distinct vanadyl Ions

erent environments. SPIN-DEIEITY DISTRIBUTION IN NITIULE ANION
RADICALS, by P. H. Rieger and G. K. Fraenkel.
[1962] [16]p. incl. diagr-. tables, refs. (AF 49(638)-
520) Unclassified
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Vt..ei=.i J rU, time were reproducible to within 20%b in most cases. The
DeTT57W62. variation of', ('d .r.,!enttion cross section) with the

total number of buffer gas electrons f.,z al! _-so re-
Molecular-orbital calcul-.ttons of the p1-electron spin ported to date Is shown in graph form. Choosing this
densities in a series of aromatic and aliphatic nitrile p-rampter as abscissa rove_-c -1-hc regi--ar varlation ofanion radicals have been performed using the Htickel- ty rare-gas atomic number and the more irregular be-

LCAO method and the approximate conflguration-interac- havior observed with the other gases. The number of
tion correction of McLachlan. Coulomb and resonance buffer grs electrons Is not expected to be the only lImpor.
integrals for the nitrile group were estimated by corn- rant parameter for description of the disorientation
paring calculated spin densities with proton and C13 hyper- process.
fne splittings obtained from electron-spin resonance
•neasurements. The predicted spin densities were in
generally good agreement with the experimental results, 60
but for some of the compounds it is impossible to get an
exact fit between theory and experiment within the frame- Columbia U. Dept. of Chemistry, New York.
work of the simple valence-theory calculations, If the
sigma-pi Interaction parameters relating splittings to MICROWAVE SPECTRUM OF BIR)MOCYCI.BUTANE,
spin densities are taken as fixed quantities. Semlempiri- by B. P. Da'ley and W. G. Rothschild. [1962] [101p.

14 C13 Incl. diagrs. tables, refs. (AFOSR-JI66) (Sponsored
cal treatments of the N and C splittings In the cyano jointly by Air Force Office of Scientific Research under
groupc give excellent correlations of the experimental AF 4PI638)953 and National Science Foundation)
splittings with the calqulated spin densities, and estimates AD 400098 Unclassified
have been made of some of the sigma-pi interaction pa-
rameters relating to the N1 4 splitting. Polarographic Also published in Jour. Chem. Phys., v. 36: 2931-2940,
half-wave potentials have also been compared with cal- 1,1962.
culated pl-electron energies. A dlacusslon is given of
the relation between the spin densities predicted by the Rotational transitions of 4 isotopic species of bromo-
valence-bond and molecular-orbital theories. (Contrac- 79
tor's abstract) cyclobutane have been observed. For CABr , the

rotational constants are A = 10 003.4 * 13 me, B
1629.41 * 0.03 mc, C =1488.48 * 0.03 mc; for

678 C4H 7Br 8 I, A = 10 002.6 . 13 mc, B = 1615.14 ± 0.03

Columbia U. [Dept. of Chemistry] New York. mc, and C = 1476.50 * 0.03 mc. The values for the

OPTICAL PUMPING AND CHEMICAL REACTIONS. by ,-deuterated compound are, for C3 H6 CDBr79, A
R. Bersohn, R. Bernhelm, and R. [J.j McNeal. 1inal 9534.7 * 13 me, B = 1613.67 * 0.03 me, and C =
rept. Mar. 1, 1960-Feb. 28, 1962, 5p. (AFO6R-2608) 1486.24 * 0.03 me; for C H CDBr8 1 , A = 9533.4 * 13
(AF 49(638)785) Unclassified 3 6

me, B = 1599.55 * 0.03 mc, and C - 1474.24 ± 0.03 me.
An optical pimping apparatus was constructed for A set of structural parameters which reproduce these
rubidium atems. Measurements of the ribidlum spin constants within 1.8 me were obtained with an electronic
relaxation time were made and a theory developed of computer: bond distances C - C. = 1. 540 * 0. 003A,
the relamation process. Preliminary experiments on
the kinetics of photolysis were unsuccessful because of C-- C = 1.548 * 0.003A, C-Br = 1.939A, C-H z
the unexDectedly great reactivity of the photosensitive 1. 096A, and C-D = 1. 087A; bond angles C C C = 88'
molecules with rubidium. 9 YS

06' *08', CQCC..= s8 41' 08', HC H = 110o44',

679 HC 5 H = 108 "44", HC0,Br I 1°, angle of C.CC,8 plane

with C-Br ' 131°00' *08', and dihedral angle =29'22'
Columbia U. Dept. of Chemistry, New York. * 08' (the dihedral angle is the angle made by the normals

of the C.CfC, and C. S, C, planes). The quadrupole-
DISORIENTATION CI•SS SECTIONS IN OPTICAL coupling constant of 14 TBr79 along the C-Br bond dt-
PUMPING, by R. J. McNeal. [1962] [2]p. incl. diagr. C4
table. (AFOSR J183) (AF 49(638)785) AD 400071 rection is 512.2 * 50 mc and the asymmetry parameter

Unclassified "bond is -0.002 * 0.014 u.-. From frequency and in-

tensity measurements of rotational satellites a low-lying
Also ublished In Jour. Chem. Phys., v. 37: 2726- vibrational mode was identified. Its effect is a displace-

ment of all atoms in the molecule (out-of-plane bending).

The disorientation cross sections and diffusion cff Its first and second excited states are 120 * 25 and

cients for rubidium atoms In methane, ethane, ethylene, 251 * 56 cm- 1 , respectively, above ground level. The
cyclohexane, hydrogen, and nitrogen are given with 3 lowest levels of the vibrational mode were shown to be
appiicabl. ")ressure ranges and temperature. The re- large-amplitude vibrationr c. the molecule about a
laxation time was obtained at no fewer than 5 pressures dynamical equilibrium dihedral angle of 25° to 29'.
for each gas, and at least 4 measurements were made Highly excited vibrational states, which cause increasing
at each pressure. The measurements of the relaxation planarity of the carbon ring, are expected to lead to
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twmeling through the potential barrier to the less stable 683

a aisomer of bromocyclobutane. The existence of
the axial isomer by direct observation could ,yt be Columbia U. Dept. of Electrical Engineering, New York.
establisheW due to instrumental difficulties.

"CORRELATION FUNCTION AND POWER SPECTRA
OF RADIO LINKS AFFECTED BY RANDOM DIELEC-

oa1 TRIC NOISE, by D. S. Bugnolo. 11958] [41p. incl. diagrs.
refs. (Technical rept. no. T-3 Sup. : rept. no. CU-4-

[Columbia U. Dept. of Chemistry, New York] 59AF350-EE) (AR)SR-3064) (AF 49(638)350)
Unclassified

VALENCE THEORY AND NUCLEAR RESONANCE, by
J. F. Verdieck. Final rept. Nov. 13, 1962, 2p. Also published in I. R. E. Trans. on Antennas and
(APOOR-4051) (AFAIOSR-60-26) Unclassified Propagation, v. AP-7: 137-141, Apr. 1959.

Il.e application, of optical masers to problems in chemt- For abstract see item no. COU. 21:003, Vol. Ut.
cal physics are discussed. Principal among these appli-
cation is that of optical harmonic generation in high
molecular weight polymers, such as DNA. Elementary 184
calculations indicated that the angular distribution of the
scattered harmonic light does not exhibit a functional Columbia Lt. Dept. of Electrical Engineering, New York.
form different from that of normal scAttered light.
Another application considered is that of double quantum PROCESS IDENTIFICATION IN ADAPTIVE CONTROL
absorp'lon. A laser system was obtained to investigate SYSTEMS, by S. C. Bigelow. Jan. 31, 1962 114]p.
the processes mentioned above. At the present time, incl. diagr. refs. (Technical rept. no. 73: rept. no.
efforts are being made to eliminate difficulties with the CU-7-62AF998-EE) (AF-OSR-2274) (AF 49(638)998)
instrument. Unclassified

A study of the shortcomings of an adaptive control system
632 by Kalman is presented. A modification of the computa-

honal scheme permitting determination of the order of
Columbia U. Dept. of Electrical Engineering, New York. the plant characteristic equations and methods of elimin-

ating undesirable characteristics of the system under
HYDROMAGNETIC KELVIN-HELMIIOLTZ INSTABIUTY steady-state conditions is given. It is shown that a
SURFACE WAVES AND GEOMAGNETIC MICHOPULSA- time-domain characteirization is better suited than plant
TIONS, by A. K. Sen. Final rept. June 15, 1962 [7611. frequencT-domain to characterize the plant dynamics.
incl. dlagrs. table, refe. (Rept. no. CU-20-62 AF350- Such a rharacterization Is developed and presented In
RE) (APOSR-2764) (AF '(838)350) AD 283988 detail.

Unclassified

The most general form f hydromagnetic Kelvin- 685
Helmholtz discontinuity it Wedal incompressible fluids
has been considered. The stability of the hydromagnetic Column.!a U. Dept. of Electrical Engineering, New York.
flow of 2 uniform infinite streams with planar interface
exhibiting this type of discontinuity has been analyzed CONTRIBUTIONS TO THE THEORY OF TIME-
in detail. Necessary and sufficient criteria for its sta- OPTIMAL CONTROL, by E. Krelndler. May 1, 1962
btlity have been obtained. A di~turbance of the stable 160]p. Intl. diagrs. refs. (Technical rept. no. 76)
interface is seen to propagate as hydromagnetic surface (APOSR-2940) (AF 49(636)998) AD 282361
waves. Instability of the interface leads to growing sur- Unclassified
face waves. These results are used to develop a new
theory of geomagnetic micropulsations, in which the Also published in Jour. Franklin Inst., v. 275: 314-
solar wind-exosphere interface is viewed as a surfe 344, "Apr. 19,.z
of hydromngnetic Kelvin- Helmholtz discontinuity. It Is
shown that the sunlit side of this in.erface Is unstable A unified theory tor the time-optimal control of general
under most conditions of solar activity. Only during linear, not necessarily normal (a restriction usually
moderate and intense solar activity, the unstable waves Imposed) plants, with generalized constraints on the
thus generated may leave the interface along the lines control variable is developed. The approach is geo-
of force of the earth's magnetic field and travel towards metrical, thereby providing new Insight and Interprets-
the earth's surface (in the Alfve'n mode) as micropulsa- tion for some results obtained by methods of functional
tions. Some of the important features of micropulsa- analysis. Some other known results are generalized and,
tidon, such as the bandwidth and higher occurrence f)%- as a rule, derived in a simpler fashion. The special
qnency In the daylight hours and in the auroral zones, cases of amplitude, energy, and area constraints are
are explained by the theory. A critical examinatton c, studied in detail, clarifying some points that remained
the single fluid approximations of the plasma equations hitherto obscure. An approximate synthesis procedure
has been made. A rigorous derivation of the boundary is proposed and an example is analyzed. (Contractor's
conditions in an ideal incompressible hydromagnetic abstract)
fluid is also given. (Contractor's abstract)
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686 A complete M-band radlotelescope was built for applica-
tion of techniques of millimeter-band radtoastroommy to

Columbia U. Dept. of Mechanical Engineering, New York. studies of (I) behavior of oxygen in the earth's high
atmosphere and (2) the precise frequency of the corowal

PEIERIS STRESS FOR AN IDEALIZED CRYSTAL radiation due to the hfs trans'tion of sextqply toolsed
MODEL, by W. T. Sanders. [19e2] [I0]p. Incl. diagrs. atomic nitrogen. The radlotelescope had an equatorial
table, refs. (AFOSR-J42) (AF 49(638)909) AD 297112 mount capable of steering a 180-lb, 5-ft parabolic antenna

Unclassified with a millimett.r-band Dicke radiometer. The tempera-
ture of the high atmosphere to which the peak of the oxy-

Also published in Phys. Rev., v. 128: 1540-1549, gen line is sensitive varied enough on different days to
Nov. . produce changes of oxygen absorption. Calculations also

showed that if the temperature of the atmosphere was
An analytical investigation is made of the geometry of 260°K up to a height of 30 km and 240°K above 30 kin,
an edge dislocation in a simple atomic model of an the t27- line would not be detectable by the radiotelescope
infinite crystal, and the effect on the dislocation of ex-
ternally applied shear stress. This study Indicates that used at that time. A millimeter-wavelength maser oscil-
in dislocattoa theory significant results may be obtained lator was constructed by using Fe3÷ In rutile. The
from the discrete m~l~el, on which accurate analysts is structure of the lowest energy levels of Fe3 + in ruttle
possible. Ever the itrmple model used here seems to be was accurately determined and the spin-lattice relaxs-
sufficiently reuvitic -i yield meaningful results. The lion times and line width of some of the transitions were
width, w of the dislocaf on, In this model, is proportional determined accurately.
to Y-1, where y ts the shear strength of a perfect crystal.
The Peierls-N, ,arro (P-N) stress has a large cyclic
variation as -/ ie changed, but is proportional, in the 689
average, to e-w. This differs markedly from the result, Columbia U. [Dept. of P•h'slcs] New York.
,,PN" e 4 lyw, found fr,,m the continuum analysis. The

values of the P-N stresa ranged from 10-3 to 10-5, in DETECTiON OF THE MIC2)WAVE v7LINE OF
units of the shear modulus. In the analysis, the doubly MOLECULAR OXYGEN PRODUCED IN THE HIGH
infinite set of difference equations, derived from force ATMOSPHERE, by W. Kahan. [1962] [3]p. incL diagra.
balances on the atoms, is first reduced, by a type of refs. (AFOSR-J85) (Sponsored jointly by Air Force
Fourier series transform, to an infinite system of equa- Office of Scientific Research under AF AF3SR-62-50
titns, which is then solved by the method of reduction. and Air Force Office of Scientific Research, Office of
(Contractor's abstract) Naval Research, and Signal Corps under [DA 36-039-sc-

78330]) AD 400457 Unclassifed

687 Also published in Nature, v. 195: 30-32, July 7, 1W62.

Columbia U. Dept. of Mechanical Engineering, New York. Radiotelescope observations of atmosptric absorption
of solar millimeter wave radiation have resulted in the

AN EXPERIMENTAL STUDY OF HEAT TRANSFER AT detection of the v2 7 telluric molecular oxygen line at
HIGH TEMPErATURE DIFFERENCES IN TURBULENT 53,070 mcis. Measurements made on different days
AIR FLOW BETWEEN A FADTA7ING CYLINDER AND A have shown that the peak of the v27_ molecular oxygen
STATIONARY CONCENTRIC OUTER CYLINDER, by G.
S. Longobardo and H. G. Elrod. Final rept. Aug. 1462, absorption varies in intensity, presumably as a result
327p. Incl. illus. diagrs. tables, refs. (AFOSR-3207) of temperature variations in the ED.rth's high atmosphere(AF 49(638)1001) AD 407505 Unclassiifed where the pressui-c is low enough to produce the linepeak observe. The results of the experiments are

A study was made of convective heat transfer between a discussed.
rotating cylinder and a stationary, concentric outer
cylinder for the Taylor number range 2000 to 9000, and
for rotor surface temperatures In the range 80' to 430°F. 690
Measurements were made of over-all heat transfer, and
velocity and temperature distributions in the gap between Columbia U. [Electronics Research Labs. ] New York
the 2 cylinders. A hot wire anemometer was used to
determine whether secondary flows exist in the gap in AN APPLICATTO OF FUNCTEONAL Ab ALYSy. 70r THE
the Taylor number range of the tnvestiation. Principal OP.IEMAL cOhiTn.2L PROBLEM, by G. M. Kre.e and
results are given. P.E. SarachlL Jan. 22, 1962, 26p. incl. refs. (Tech-

nical rept. no. 72; rept. no. CU-6-62AF99%-EE)
(AFOSR-2102) (AF 49(638)9W,) Unclassified

688 In the classical for mulation c f the time optimal problem,
Columbia U. ;Dept. of Physics] New York. an input signal is sought which causes the state of a dy-namic system to change in the least time from its Initial

[ RADIO ASTRON01NY AT MILLIMETER WAVELENGTH] value to the final, desired one. It is assumed that this
Final rept. Apr. !6, 1959-Apr. 30, 1962. 16p. Incl. input signal is ronstratned by limitations imposed on its
refs. (AFOSR-3201) (AF 49(638)631) AD 612131 amplitude or energy, etc. Several different approaches,

Unclassified such as, variational techniques, dynamic programming,
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or Pontryagin's maxinum principle have been used to optimal control of general, linear, not necessarily
obtain the solution to this problem. The present paper normal plants, with generalized constraints on the con-
presents yet another method which is applied to obtain trol variable.
generalization of the previously published results to the
case of a time optimal nth order system with r Inputs.

694

8091 Columbia U. Electronics Research Labs., New York.

Columbia U. [Electronics Research Xabs. I New York. ULTRASQONIC DELAY LINE DEVELZPMENT, by L. B.
Lambert. Technical progress rept. July 1-Dec. 31.

ON OPTMIZATIN OF NONIANEAR DYNAMIC 1961. Jan. 2, 1962, 43p. Incl. dtagrs. refs. (Technical
PROCESSES WITH UNKNOWN PA._;METEPS, by R. rept. no. P-1/178; rept. no. CU-l-62AF1113-ERL)
Kulikowski. Jan. 10, 1962 [271p. inr!. dla,,rs. refs. (AFOSR-I=^,u (Sponsored joint]bý by Advanced Research
(Technical rept. no. 71; repL no. CU-4-6nAF993-EE) Projects Agency, Air Force Office of Scientific Research
(AFOSR-2200) (AF 49(638)998) Unclassified under AF 49(638)1113, and Rome Air Development

Center) AD 271710 Unclassified
A class of non-linear, Inertial and random plants which
satisfy certain optimlzability criterion is considered. Progress on ultrasonic delay line research ti discussed-
Two different, convergent processes, the steepest The results of a continued study of lead ao a bonding and
descent and reducing transform methods, are constructed backing material for ultrasonic delay lines are pre-
and co.-pared. The notation of functional analysis is sented. The triple-travel response level was reduced
used. below the level of spurious responses due to diffraction

for a majority of delay line applications. The results
of an Investigation of the diffraction field, In a solid

692 medium, of an ultrasonic transducer are presented.
The e.perimental results Indicated that the aPsumptions

Columbia U. (Electronics :'esearch Labs. ] New York. made in the mathematical description of acoustic diffrac-
tion phenomena are valid. Design techniques for poly-

THE OTPIMUM CONTIX:. OF CROSS- COUPLED gonal delay lines are discussed in terms of spurious
SYSTEMS, by P. A. Meschler. Mar. 1, 1962 1301p. response levels. A theoretical analysis, based on
incl. diagrs. refs. (Tech-.ical rept. no. 75; rept. no. Fresnel diffraction theory, is presented, which results
CU-8-62AF998-EE) (AFOX1R-2312) (AF 49(638)998) in the determination of the optimum transducer length

Unclassified for minimum spurious response level. (Contractor's
abstract, in part)

The purpose of this paper is to develop a design technique
for a cross-coupled controller, once the total system
(total system referring to both plar.ts) has reached the 695
initial point on the trajectory. R-,quirements on the
controller are: (1) it must maintain the total system on Columbia U. Electronics Research Labs., New York.
the trajectory, and (2) it must cause the total system to
transverse the distance from some Initial point to the TWO-DIMENSIONAL IILTERING (Unclassified title),
final point on the trajectory in the least possible time by L. B. Lambert. Technical progress rept. July I-
while keeping within the constrain's on the control varia- Dec. 31, 196.. Jan. 2, 1962, 66p. Incl. illus. diagrs.
bles. refs. (Technical rept. no. P-1/179; rept. no. CU-2-

62AF1113-ERL) (AFOSR-1912) (Sponsored jointly by
Advanced Research Projects kgency, Air Force Office

693 of Scientific Research under AF 49•f38)I1lS, and
Rome Air Development Center) AD 32928.

Columbia U. jElectronics Research Labs. I New York. Confidential

RESEARCH !N"VETIGATON IN CONTROL SYSTEMS. A summary review of the theory and experimental
by G. M. Kranc. Fin•l reset. Dec. 1, 1960-May 31, results for the electro-optical, 2-dimesicnal filter Is

1962. Sept. 1962, 9p. (Pept. no. CU-4-62AFg•98-EE) presented for the convenience of the reader. The meas-

(AFOGR-4217$ (AF 49(.38)998) AD 291275 ured characteristics of the 6-4a. water delay line system
Unclassified are used in typical examples. By employing a ruby

optical maser as a light source for the coherent optical

Abstracts of 5 reports in the field -Af control syrtems system, frequency and time resolutions were measured.
theory are given. These are: (1) a class of nonlinear. For a linear, frequency modulated input sigial baying a
Inertial and random plants which satis*y certain optI- duration of 100 sa sec and a bandwidth of 10 me, a fre-

mizability conditions; (2) the optimal time ptvbleem salu- quency resolution of 13 kc and a time (range-delay)
lion which is extended to time-varying plants ,tih r resolution of better than 0. 15 a sec were obtained. Pro-

Inputs and m outputs; (3) a method for obtatlnoi the grass is also reported concerning the Implementation
order of the system eharacteristic equation frnom ob- 4 %e improved 4-lens, diffraction limited system which

servation of Input-output data; (4) techniques for inter- bag been designe6 to increase the integration efficiency

relating the Ipuos to two separate dynamic systems and dynamic range for a time-bandwidth product of 1000.
when it is required that the oatput of each satisy a func- (Unclassified)
tional rel•oashtp; and (5) a unified theory for tbe time-
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696 The most general form of hydromagnetic Kelvin-
Helmholtz discontinuity in ideal incompressible fluids

Columbia U. Electronics Research Labs., New York. has been considered. The presence of surface tension
on the surfacc of d~scontinuity and gravity is also

COMPUTING TECHNIQUES, by J. Dutt, S. Rablnowitz, assumed. The stability oftlhe ltiydi'omaognetic flow of
and M. Shapiro. Technical progress rept. July 1- 2 uniform infinite streams with planar interface exhibit-
Dec. 31, 1961. Jan. 2, 1962, 78p. incl. diagrs. tables, ing this type of discontinuity, has been analyzed iti de-
refs. (Technical rept. no. P-i/180: rept. no. CU-3- tail. Two necessary and sufficient criteria for its sta-
62AF1113-ERL) (AFOSR-1913) (Sponsored jointly by bility have been obtained, in contrast to only one that is
Advanced Research Projects Agency, Air Force Office usually given. The stabilizing effect of magnetic field
of Scientific Research under AF 49(638)1113, and Rome is strongly dependent on its discontincity at the interface
Air Development Center) AD271707 Unclassified and its orientation relative to that of streaming. The

consideration .jf the stability to a single mode of per-
A 2-stage signal processor which maF be used to turbation leads to the conclusion that this is dependent
process the recelved waveform from a large time band- on the aiove mentioned factors, as well as the following
width radar L-ansmission is described. This 2-stage ones. The effect of surface tension and gravity is de-
receiver concept combines the advantages of the high pendent on.the wavelength, while that of the magnetic
speed capability of analog equipment and the versatility field is dependent on the direction of propagation of per-
of digital equipment- It is applicable to a wide variety of turbation. (Contractor's abstract)
transmitted waveforms which may be approximated by a
sequence of discrete frequenc-y components. The capa-
bility of this 2-stage signal processor to resolve multiple C99
closely spaced (in range) targets is demonstrated and the
influence of target motion and receiver noise are ex- Columbia U. Electronics Research Labs., New York.
amined. Two convenient approximations having good
accuracy in the probability range of Interest are de- THE EIGENVALUES OF HILL'S EQUATION, by L. E.
scribed and compared numerically with results known to Blumenson. June 15, 1962, 41p. incl. refs. (Technical
be exct. (Contracto;'s abstract) rept. no. T-I/180: rept. no. CU-6-62AF1113-ERL)

(Sponsored jointly by Advanced Research Projects
Agency and Air Force Office of Scientific Research under

697 AF 49(6381)1113) AD 295616 Unclassified

Columbia U. Eiettonics Research Labs., New York. Restrictions for the eigenvalues of Hill's equation have
been found by UAapunoff, Borg and others. It it shown

DATA PROCESSING TECHNIQUES, by M. Shapiro and here that they can assume certain extreme values only
S. Wissner. Final rept. Oct 1, 1961-J4%e 30, 1962, if Hill's equation reduces to a trivial case. Effective
19 2p. incl. ijus. diagrs. tables, refs. (Rept. no. iteration schemes for the computation of the first eigen-
F 180; rept. no. CU-8-62AF1113-ERL) (AF(SR-2916) value and the corresponding etgensolution are derived.
(Sponsored jointly by Advanced Research Project- All eigenvalue. are expressed as an infimrm of an
Agency and Air Force Office of Scientilic Research under integral, with very simple side conditions Involving
AF 49(638)1113) AD 295618 Unclassified the zeros of a corresponding eigensolution, and bounds

for the eigenvalues are then obtained- The case of
A 2-stage receiver structure which may be used to equally spaced zeros Is investigated in detail, and again
procesb the received waveform from a general class of it is shown that certain extremal cases can occur Only
high time-bandwidth product radar transmissions is de- If the differential equation is of a trivial type. (Con-
scribed. It is shown that the first stage of the receiver tractor's abstract)
which processes Individual spectral components of the
received signal can be readily implemented. Several
methods of Impli'menting the second stage of the re- 700
ceiver, called a waveform processor, are outlined.
The results of various analytical studies, which serve Columbia U. Electronics Research Labs., New York.
to evaluate the performance and substantiate the feasi-
bility of this receiver concept, are also presented. ELECTIV-OPTICAL TRANSFER CHARACTERISTCCS
(Contractor's abstract) OF LIQUID DELAY-LINE LIGHT MODULATORS, by

M. Arm, L. B. Lambert, and B. Silverberg. 11962]
[1;p. incl. dtagr. [AF 49(638)1113] Unclassified698

Presented at 1962 1. R. E. Internst'L Convention,
Columbia U. Electronics Research Labs., New York. Mar. 26-29, 1962, New York.

STABILITY OF HYDIMAGNE71C KELVIN- tiELMUOLTZ Abstract published in Proc. Inst. Radio Engineers,
DISCONTINUITY, by A. K. Sen. [1962] [101p. inc. v.501457 rI962.
diagra. refs. (AFOSR-5508) (AF 49(6381350 and AF 49-

(636)1 113) Unclassifie" Fa.blished in 1. R. E. Internat'l. Convention Record,
Pt. 6:78, 1962.

Also published in Phys. Fluids, v., 6: 1154-1163, Aug.

1963. The Debye-Sears effect in a water delay line is utilized
to obtain spatial light modulation in real t'.me. The
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design, Implementation, and measurem-nt techniques first performed on one of the random variables and the
which have been employed to optimize the electro-optical second (which may depend on the outcome of the first)
transfer characteristic of this light modulator are pre- performed on the other.) (Contractor's abstract)
sented. Insertion tos, bandwidth and phase response
are theoretically determined for the case of the back-
losded transducer and the case of the quarter-wave 703 Columbia U. Electronics Research Labs., New York.
matching section. These results are then compared with
corresponding experimental results. It is shown that a WIDE-BAND, INSTANTANEOUS SPECTRUM ANA-
low insertion loss can be obtained with a 50% bandwidth LYZERS EMPLOYING DELAY- LINE LIGHT MODU-
by employing a quarter-wave matching section technique. LATORS, by L. B. Lambert. [1962] [10]p. ind. diagrs.
Techniques which have been successful in producing refs. [AF 49(638)1113] Unclassified
quarter-wave matching sections 30A thick adhered to
20-mc, transducers, are described and experimental Presented at 1962 I. R. E. Internat'l. Convention,
results are presented. (Contractor's abstract) Mar. 26-29, 1962, New York.

Abstractulied n Proc. Inst. Radio Engineers,
701 V. 53451, Mar. 1962.

Columbia U. Electronics Research Labs., New York. Published In .R. E. Internat'l. Convention Record.
IT -W- 9, 1962.

A NOTE ON INPUT-OUTPUT SPECTRAL DENSITIES,
by K. S. Miller. [1962] 141p. (AF 49(633)1113) Fast-acting spectrum analyzers which provide a large

Uncl.ssiiled number of resolution elements covering a large fre-
quency band are synthesized by suitably combining ultra-

Published in Quart. Appl. Math., v. 21: 249-252, Oct. sonic, electronic, and optical techniques. The Debye-
TW•. Sears effect In a transparent, ultrasonic delay line is

utilized to convert an electrical input signal to a pro-
This note derives a variant on the well known formula portional spatial pattern. This pattern modulates co-
by which the power spectral density of the output of a herent light which is then spatially integrated by a lens
stationary linear system can be obtained from that of configuration. The Fourier transform of the input sig-
the input and the frequency response of the system. The nal Is obtained so a distribution of light amplitude in the
vart applies to a situation in which the input is a focal plane of the integrating lens. The realizable fre-
stationary random process (possessing a power spectral quency coverage, number of resolution elements, and
density) multiplied by a finite Fourier series. Such dynamic range are discussed. Adaptation techniques
situations are encountered in communications engineer- are described and typical results are presented which
lng. (Math. Rev, abstract) indicate the improvement that can be obtained by em-ploying an optical maser as a light source. (Contrac-

tor's abstract)
702

Columbia U. Electronics Research Labs., New York. 704

SEQUENTIAL DESIGN OF EXPRMIOM WITH TWO Columbia U. [Inst. of Air Flight Structures] New York.
RANDOM VARIABLES, by L. R. Abramson. Sept. 20,
"1962. 107p. Incl. refs. (Technical rept. no. T-2/180; ON THE BUCKUNG OF CIRCULAR CYLINDIUCAL
rept. no. CU-7-62AF1113-ERL) (Sponsored jointly by SRELLS UNDER EXTERNAL PRESSURE, by A. E.
Advanced Resfarch Projects Agency and Air Force Armen.dkas a2d G. Herr•ann. Aug. 1962 [161p. incL
Office of Scientific Research under AF 49(638)1113) dlagrs. refs. (Technical note no. 7; rept. no. CU-23-
AD 295617 Unclassified 62AF430-CE) (AFOSR-3888) (AF 49(638)430)

AD 612674 Unclassified
Given 2 Independent random variables with densities A general bending theory of circular cylindrical shells
and f the folowing hypotheses are tested, HI- fI = f l' under the influence of initial stress, established recently
12 = f1, a 2 f, = tg1" f, where the fII (I. by the authors, is employed In re-examining the buckling

fiv 3of such shells under external pressure, and the results
1, 2) are known denmties. Bayes sequential procedures are compared to those of previous investigat!ons. Sm-
are studied and proof prentn!ed to show that a Bayes ple but azcurate expressions for the buckling pressure
a Bayes decision rule always xist• . The asymptotic applicable to a wide range of shell dimension are pre-
case where the cost of eath observation approaches sented. (Contractor's abstract)
zero Is considerec. An asymptotic expression for the
Bayes risk Is found and necessary and sufficient condi-
tions for a decision rule to be asymptotically Bayes are 705
derived. The p.-opert'es of a class of tests called tandem
tests are studied and necessary and sufficient conditions Columbia U. [School of Engineering] New Yor.e.
found for a tandem test to be asymptotically Bayes. (A
tandem test Is a sequence of at most 2 Wald tests, the DEFOR"ATION AND FRACTURE OF POLYCRYSTAL,-

LINE CADMIUM, by N. S. Stoloff and M. Gensamer.
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[19621 Ill1p. inel. Illus. diagrs. tables, refs. (AFOSR- Also published in Jour. Compar. and Phystol. Psychol.,
J164) (AF 49(r38,!S .i) AD 400088 Unclassified v75S7 737 -e. 1962.

Also published in Trans. Metall. Soc. AIME, v. 227: It is shown that it is feasible to place electrodes into
Gro-1-"F-I . the large brain of the i- tahetilzed bottlenose dolphin

(Turstops truncatu*). .elng roving electrodes, one can
The effects of tempera.ut e, grain size, and magnesium demonstrate separate zones of the brain which are post-
content on the strength and ductility of cadmium were tively and negatively reinforcing, i.e., in which 'self-
st died in the range -269" to 23ýC. A sharp drop in start' and 'self-stop' activity can be elicited. It i. shown

ductility between -140* and -190C marked a transition that the dolphin learns these tasks more rapidly than does
In fracture mode from ductile shear to intergranular the monkey. It is also shown that In a rewarding or posi-
fracture. Theiaddition of up to 15.35 wi t% Mg in solid tively reinforcing xc :, the animal tends to vocalize in
solution raised the transition temperature, and for 2 complex and startling ways. It vocalizes when first
compositions produced basal cleavages. The relatively stimulated in this area ,r when stimulation is withdrawn
high ductility of unalloyed cadmium at cryogenic tempera- alter a period of self- start' activity. Thus, it is con-
tures is attributed to temperature independence of the cluded that the behavior of the bottilenose dolphin differs
yield stress and the absence of dislocation locking. (Con- from that of the monkey in the following respects: Like
tractor's abstract) the monkey, the dolphin uses any available external so-

matic motor output In order to push switches to stimulate
its own brain for a wanted, or positive, or rewarding

Committee on Mathematical Biology, Chicago, Ill stimulus or to cut off an unwanted, or negative, or
see Chicago U. Committee on Mathematical Biology, Ill. punishing stimulation started by the apparatus. In con-

trast with the monkey, the dolphin uses Its vocal output
when this is effective in order to modify the responses

706 obtained from the environment (in terms of brain stimu-
lation). The dolphin catl inhibit violent escape behavior

[Communication Research Inst., Miami, Fla.] caused by 'punishing' brain stimulation; the macaque
does not.

INTERSPECIES COMMUNICATION, by J. C. Lilly.
11962] [31p. incl. illus. (AFOSR-2623) [Ar AFOSR-61-
62i Unclassified 708

Also published in McGraw-Hill Yearbook of Sci. and Com-...,.cation Research Inst., Miami, Fla.
Tech., 1962, p. 279-281.

VOCAL BEHAVIOR OF THE BOTT'LENOSE DOLPHIN,
The suitability of the bottle-nosed dolphin (Tursiops by J. C. Lilly. j1962] [10k. I. illus. dtsgr. refs.
truncatus) for verbal interspecles communication re- (AFOSR-J207) (Sponsored jointly by Air Force Office
search is discussed. Exchanges between individuals of of Scientific Research under [AF AFOSR-61-62], Coyle
the species in which each animal transmits and then Foundation, National Institutes of Health, National
waits for the transmission from the other animal have Science Foundation, Office of Naval Research, and Office
been found. Altcrnations between 2 individuals seem of Science of the Department of Defense) AD 400179
to be the rule for the whistles and clicks emitted by the Unclassified
animals. Tursiops emits high-pitched sounds which have
been variously described as quacks, squawks, wails, Also published in Proc. Amer. Philos. Soc., v. 106:
bleats, barks, and buzzings. The tendency of some of 520-529, Dec. 'D62.
the species to produce many humanoid sounds while
hearing human speech has been interpreted as mimicking. The bottlenose dolphin (Tursiops truncatus Montagu)
Neurophystological studies of the dolphin's brain reveals emits several different classes of complex sounds. Some
some similarity to the human one (as opposed to smaller- of these sounds are encountered In the natural state,
brained animals) with respect zo vast silent areas, a re- others are acquired during long periods of captivity in
stricted motor strip which causes muscle movements close contact with scientific investigators. Some of these
when stimulated and large and wefl-differentiated areas sounds are emitted under water without loss of air, others
for eye movement. are emitted in air with the open blowhole above the water.

The naturally occurring underwater sounds consfst of
several classes Including whistles, clicks, barks,

707 creakin-s, etc. All of these sounds are relatively high
pitched compared to those of the human voice and extend

Communication Research Inst., Miami, Fla. from 2 kcps to approx 150 kcps. When a dolphin opens
its blowhole and emits these sounds, the charaeteristics

OPERANT CONDITIONING OF THE BOTTLENOSE frequencies heard are lower than those heard stmultane-
DOLPHIN WITH ELECTIUCAL STIMULATION OF THE ousi; under water. A dolphin can be induced by various
BRAIN, by J. C. Lilly and A. M. Miller. [1961] 17)p. means to emit another class of sounds in air. Because

incl. illus. diagrs. refs. (AFOSR-2624) (Sponsored of their resemblance to the sounds of human speech these
]ointly by Air Force Office of Scientific Research under sounds have been named ,humanoid emissions. ' Analysis
AF AFOSR-61-62, National Institutes of Health, and by means of the sound spectrograph and osci~lographic
Office of Naval Research) AD 612326 Unclassified methods demonstrates that these sounds are basically

white- notse-hissings and/or high-pitched buzzings, modu-
lated in selective frequency bands by the efforts of the
animal.
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709 m Fx + m)Kx + m +n) An a.e., and r. F(x + m)I2

Connecticut U. (Dept. of Mathematics] Storrs. !: M a 2a.e. In the concluding pages of this paper the
author considers Ip analogues of these 12 results. Let

INTEGRAL NORMS OF SUBADDiTIVE FUNCTIONS, k = I and let supp K= [-v, r). Then K jx) can be
by R. P. Gosselin. 119621 [Sp. (AFOIR-J861) (AF 49-
(638)608) AD 416017 Unclassified written tit the form (2V)- 1/ 2 etg(l)' g real, for

x I --r, ]. Assume now, in addition, that g(x) is of

Spublished In Bull. Amer. Math. Soc., v. 69: 255 bounded total variation on [-v.wv. Let <p <-. If
.- m'amP < -, then the series ZmamK(x + m) converges

The fact that certain integral norms for positive, meas- everywhere to a function 7(x) which satisfies
urable, subadditive functions of a single real variable .(x) p * C (Pm~amIP)"/P for some constant C. Con-
are comparable is here extended to functions on versely, if F ;_ TP, the closure in LP(RI) of

Euclidean n-space En. It Is shown also that an Integral

norm taken over En Is equivalent to one taken over one- -K(x + m)' -- , and if am z ' F(x)K(x + m) dx, then
dimensional space, and thus n-dimensional analogues of a'amP) 1/p C' ) and m a K(x + m) converges
inequalities for one dimension are obtained. Let o be 0m m - ) m mg

positive, measurable, and subadditive on En, n > 1, a. e. to F(x). Moreover, an = Em F(x - m)Kix, n+ m)
let ul, w 32 ... , ce, be linearly Independent unit vectors, a. e. (Math. Rev. abstract)

and let0 <p < ,and,,p>-1. Then there exist constants
A 2d B, depending only on % p. and n, such that 711

a N n 0 p (r4) drIB . Enp(x) Copenhagen U. [Dept. of Chemistry] (Denmark).

En ixnp A, .~ j~ En Xln~op&dx. isPRA10 -FLABELLED FURAN. by B.
Bak, J. T. Nielsen, and M. Sch~ttlander. [19621 [l1p.
(AFOSR-3808) [AF 61(052)73] Unclassified

The restriction vp > -I can be omitted for the second
Inequality. (Math. Rev. anstract) Also published in Acta Chem. Scand., v. 16: 771, 1962.

3-Bromocoumalic acid Me ester (1) (1. 10 g), disolved
710 In a solution of 2.20 g K0H In 4.55 g H20 (enriched to

Connecticut U. IDCPt of Mathematics] Storrs. 33% in 018), the mixture recquxed 20 min under dry N
at 120%, cooled to liquid air timperature, and treated
in vacuo with 44 mmol dry HC1 gas, the temperature of

ON THE Lp THEORY OF CARDINAL SERIES, by -. P. the mixture slowly elevated whiie it was magnetically
Gosselln. [1962[115]p. (AFOSR-64-0208) LAF AFOSR- stirring, stirring continued at room temperature 30 min.
62-1421 AD 432691 Unclassified and the mixture evaported in vacuo at room temperature

Also published In Ann. Math., v. 78: 567-581, Nov. (HC1, H20, and MeOH collected In trap 1) gave 2,4-

-1-963. furandicarboxylic acid 0-labeled In the hetero 0 and
the carboxyl groups as a residue (togethef with KBr and

Let Rk be k-dimensional Euclidean space, and let KCI). Conversion of this acid to furan-O (II) was
L carried out as previously (item no. 597, Vol. V). except

Qx) C L(k) be such that "K(x + m)I -- is a complex the heating was for 1 hr at 250-275 '. After cooling, the
orthonormal set The author shows that this Is equiva- CO 2 eolved was removed at -80° in vacuo and collected

lent to the condition In K' (x + 2wn) •2 = (2)-k for almost at liquid air temperature (trap 2). The yield of I was

all x, the summation being taken over all integral lattice 26%, based on I; lnfrared and microwave gas-spectra

points nU= (n.. nk) i. Rk. Let TK be the closure in showed R contained 25% 0 . Mass spectroscopy showed
the contents of trap 1 had about the same o'S-abundance

LJ(Rk) of this orthonormal set. If Fe T. then, in as 11, but that of trap 2 had about half this value; these
2.k K data indicate that the carbonyl 0 of the labeled diacid wasL2(k) F( Z"'am~ ),weea 18 1

L j= = mam~ + i), where am not exchanged againS: 0 . Introduction of 018 into the

aRk Flx)(7'mW)dx. (Actually, much more can be salt, the 2 CO2 H groups of the diacid took place during the

about the mode of convergence of this series.) TK is saponification of the carbomethoxy and lactone groups.

said to be translation-invariant if F(x) F TK implies

F(x-a) e TK for all a f Rk. It is shown that T K Is trans-

lation-invartant if and only If every F e L2 l•) such that
supp F= supp K belongs to T., and that both of these

conditions are equivalent to !K (x): = (2v)"k/ 2 on supp
K. Moreover, in this case, if fg TK then
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712 or not single cortical cells respond selectively to differ-
ent colors. The results are discussed relative to the

Copenhagen U. Inst. of Neurophyslology (Denmark). following theories of color vision: Is color vision tri-
chromatic as postulated by Young and Helmholtz depend-

SINGLE UNITS IN MONKEY (MANGABEY) CORTEX Ing on 3 primary colors, or is It tr'.enromatic depending
WITH NARIOW SPECTRAL RESPONSIVENESS, by M. A. on color pairs of which one is white-black as postulated
Lennox-Buchthal. 119621 [271p. incl. illus. tables, by Hering? No single units were found which responded
(AFOSR-369) (AF 61(052)189) Unclassified to white but not to colors, excluding, it would seem,

this portion of the Hering theory. Some single cells
A single unit study was carried out in the visual cortex responded to blue, green or red in agreement with the
of anesthetized mangabey monkeys. The stimuli were trichromatic theory, but the precise limits of the re-
20 msec flashes through broad pass filters and, in some sponse range were variable from cell to cell and from
instances, electric stimulation of the optic nerve. The time to time for each cell. On the other hand, certain
units which responded are described and the effect of other single cortical cells responded to color pairs,
varied background light studied, sometimes to roughly complementary colors and then

often to white, sometimes to colors not complementary
(green and red) and then not to white. It wouId appear

713 that there may be several mechanisms for color vision,
as proposed by the theory of von Kries.

Copenhagen U. Inst. of Neurophysiology (Denmark).

SOME FINDINGS ON CENTRAL NERVOUS SYSTEM 715
ORGANIZATION WITH RESPECT TO COLOR, by M.
A. Lennox-Buc!%thal. 1960] [61p. incl. illus. diagrs. Cork U. Coil. (Ireland).
refs. (AFOSR-7"14) ,AF 61(052)189) AD 632073

Unclassified RESEARCH ON AEOLOTROPIC E-ASTICITY AND
PLATES, by P. M. Quinlan. Final rept. Dec. 1, 1960-

Also published In The VisuWl System: Neurophyslology Nov. 30, 1961 '2]p. (AFOSR-2489) (AF BOAR-61-4)
and Psychophysics; a Symposium, Freiburg (Germany) AD 279903 UnclaIssfled
(Aug. 28"*Sept. 9, 1960), ed. by I. Jung and H.
Kornhuber. Berlin, Springer-Verlag, 1961, p. 191-196. Three technical notes Issued under the coutract during

this period are briefly described. (8_ item no. 601,
Eidence is reviewed that reorganization of visual VoL V; and item nos. 716 and 717.Vol. VI.)
messages with respect to color occurs in the central
nervous system. In man, cat-fish and cat blue and red
stimuli of equal brightness appear to undergo temporal 716
differentiation in that red stimuli are transmitted more
rapidly than blue. This has not been confirmed for Cork U. Coll. (Ireland).
monkeys. In monkey cortex (the eye light adapted)
more than half the single unita responding to light did so THE 2,-METHOD FOR AEOLOT1OPIC RECTANGULAR
with narrow spectral responsiveness. Different units AND SKEW PLATES, by P. M. Quinlan. Apr. 1962,
responded to flashes through only I of 4 broad pass 37p. incl. dlagra. table. (Technical note no. 15)
filters peaked at 450, 515, 587 or > 600 mam. All single (AFO6R-2683) (AF EOAR-61-4) AD 275841
units with narrow spectral responsiveness to 560 mu Unclassified
responded as well to I or 2 adjacent filters. The re-
sponse of the same cells to optic nerve stimulatiox sug- A simplified derivation of the basic equations of
gested that they lay on a one to one pathway from optic aeolotropic elasticity, with at least one plane of sym-
ne -ye to cortex. The different experi-nental conditions metry, is presented. A solution to the concentrated
from those used in stud.es of monkey geniculate do not load case, the Green's function of the problem, is ob-
appear sufficient to exp'.ain the difference in results. tamned Involving double Fourier serler, which are then
It seems likely that the Irformation available to single summed to a pair of singly infinite series. The neces-
cortical cells is different from that at geniculate and sary calculus for integration and differentiation Is
that it is simpler. (Contractor's abstract) established leading to particular integrals for line and

distributed loadings and alao for concentrated moments,
and for all derived functions (slopes_ moments, shears)

714 of these loadings. Singly infinite series of complemen-
tary functions are then obtained, a great effort being

Copenhagen U. Inst. of Neuropbysilogy (Denmark). made to simplify and coordinate the resulting algebraic
formulas with the maximum use of algebraic symmetry.

RESPONSES OF SINGLE CORTICAL CELLS OF Complementary functions for all boundary conditions
MONKEY "10 MONOCHROMATIC FLASHES, by M. [A.] are reduced to a general form, wberez.n they are spect-
Lennox-Buchthal Jan. 1962 [7kp. Incl. diagra. (Tech- fled by 2 parameters q' and q, and 2 corresponding sets
nical note no. 3) (AFOSR-2505) (AF 61(052)189) of functions h (s) and f (S). On equating like harmonies
AD 280014 Unclassififed q q

on the boundaries, a general truncated set of sImultane-
In an attempt to elucidate the role of the central nervous ous equations is obftined that is readily adapted to all
system and especially of the cortex In color vision, a loadlngs and all boundary conditions. These can be
study was carrlea out on monseys to ascertain whether generated and solved in au electronic computer. Finally,
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extension is made to the case of an aeolotroptc skew the Falkner-Skan family of profiles. The beat release
plate, which it reduced to the same algebraic form as due to surface reconmbination is found to be Insensitive
that for the rectangular plate. (Contractor's abstract) to the pressure gradient when the wall is relatively non-

catalytic; for catalytic walls a decreasing pressure
gradient (I. e., more strongly accelerated flow) tends

717 to increase the heat transfer. (Contractor's abstract)

Cork U. CoIl. (Ireland).
720

AN AXIALLY-SYMMETIUC AEOLOT1OPIC MEDIUM,
by P. X. Quinlan. Mar. 1962, 65p. tncl. diagra. tables, Cornell Aeronautical Lab., Inc., Buffalo, N. Y.
refs. (Technical note no. 14) (AFOSR-2689) (AF
EOAR-61-4) AD 275842 Unclassified TRANSENT HEAT-TRANSFER MEASUREMENTS OF

CATALYTIC RECOMBINATION IN A STEP- FUNCTION
The study it in 2 parts, the first dealing with plane FLOW OF ATOMIC OXYGEN, by A. L. Myerson.
strain problems in a semi-infinite and in an infinite Interim rept. Aug. 1962 [33kp. Incl. illus. diagrs. refs.
aeolotropic medium which is transversely Isotropic. (RepL no. AF-1412-A-2) (AFOSR-3203) ,',F 49(638)-
The second part deals with azlally-syrmaetric loadings 782) AD 412362 Un~lassifled
in the same media. Solutions are presented for line and
point loads normal to the surface of a semi-infinite body, Heat transfer measurements were made by taeans of
for loads at an interior point of such a body, and for thin-film resistance thermometry which b-c simul-
Kelvin's problem in an infinite body. Image systems are taneously, catalytic and norwetaytic transient heating.
developed and apslied to give relaxation type solutions These transients are observed with meec resolution
to an aeolotroplc layer on a rigid base, and to multi- during a well-defined step-function of atomic oxygen
layer systems. (Contractor's abstract) concentration in a subsonic flow. The differences are

observable because of the short response aime of the
probe and are thus In significant contrast with the be-

718 havior determined by the extant steady-state techniques.
Differences in the beha&Vor of the heat-transfer rate as

Cork U. Coll. (Ireland). a function of time are noted for conditioned and uncon-
ditioned surfaces. (Contractor's abstract)

THE L -METHOD FOR SKEW PLATES, by P. M.
Quinlan. 11962] 118]p. incl. diagr. table. (AFOSR-4224)
(AF •OAR-61-4) AD 431130 Unclassified 721

Also published in Proc. Fourth U.S. Nat'l. Cong. AppL Cornell Aeronautical Lab., Inc., Buffalo, N. Y.
ec.,Caifornia U., Berkeley (June 18-21, 1962),

New York, Amer. Soc. Mech. Engineers, v. 2: 733- SfLVER-CATALYZED SURFACE RECOMBINATION
750, 1962. IN A STEP- FUNCTION FLOW OF ATOMIC OXYGEN,

by A. L. Myernon. [19621 [3]p. Incl. diagrs, refs.
A comprehensive method of setting up the skew-plate (AFOSR-64-0140) (AF 49(638)782) AD 431070
problem, under all boundary conditions and loadings, is Unclassified
presented. The results, for the concentrated load case.,
are gI.'en in the form of a single infinite series involving Also published In Jour. Chem. Phys., v. 38: 2043-
root functions. The necessary calculus for differentiating "4 -r 5,1963.
and integrating these functions Is then established, lead-
ing to the deduction of the distributed load whether dis- The heating of a Ag film was determined as a function
tributed over a line or over a parallelogram similar to of time prior to and following the arrival of atomic oxy-
the plate. By treating a concentrated moment as a force gen at the film. The rate of heating of a film never be-
pair, this case follows by differentiation of the concen- fore exposed to atomic oxygen was much less in the
talted load case. Finally, the bound•ry conditions are early stages, and no sudden Jump In temperature was
reduced to a truncated set of simultaneous equations, observed upon arrival of atomic oxygen as in the case
which can be programmed for solution on an electronic of films previously exposed .1o oxygen. The usual rise
computer. (Contractor's abstract) in temperature did not occur until approximately 65

msec after the arrival of atomic oxygen. Metallic Ag
was essentially noncatalytic to oxygen atomic recombina-

719 tion. The high catalytic activity was attributed to Ag
oxide.

Cornell Aeronautical Lab., Inc.. Buffalo, N. Y.

CATALYTIC SURFACE RECOMBINATION IN BOUND- 722
ARY- LAYER PROFILES OF THE FALKNER-SKAN
TYPE, -by W. J. Rae. Sept. 1962, 56p. incl. diagra. Cornell Aeronautical Lab., Inc., Buffalo, N. Y.
tables, refs. (lRepL no. AF-1412-A-1) (AFOSR-2071)
(A? 49(638)782) AD 238024 Unclassified CATALYNS OF RECOMBINATION IN NONEQUIILBIIIUM

NOZZLE FLOWS, by A. Q. Eschenroeder and J. A.
Reactant concentrations in the dilf•sion-controlled flow Lordl. [1962] [16k1. incl. diagrs. tables, refs. (Spon-
over a surface of constant catalycity are calculated for sored jointly by [Air Force Office of Scientific Research
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under AF 49(638)782] and National Aeronautics and pie of measuring the differential beat transfer between
Space Administration) Unclassified catalytic and noncatalytic gauges immediately adjacent

to one another on the stagnation line of a cylindrical
Published in Ninth Symposium (Internat'l.) on Combus- model. The theoretical performance of the probe in the
tion. Co•nel U., Ithaca, N. Y. (Aug. 27-Sept. 1, 1962) free molecule, the viscous shock layer, and the boundhry
New York, Academic Press, 1963, p. 241-256. layer regimes, respectively, ts considered. It ts shown

that the probe cannot be operated successfully in the free
The effects of a chemically active additive were investi- molecule regime, except under unusual circumstances.
gated for nonequilibrium expansions of a dissociating In continuum flow, It is shown that under those conditions
gas. Numerical solutions were obtained in order to necessary for the atoms in the free stream to reach the
assess the catalytic influence of free radicals formed by surface of the probe (chemically frozen shock layer and
bonding between the additive element and atoms of the boundary layer), we are always working in the viscous
dissociating gas. High-enthalpy nozzle flows of hydrogen shock layer regime. Accordingly, it is this flow regime
with small quantities of carbon addition were studied in which the probe measurements can be interpreted
over a range of equilibrium reservoir conditions appro- readily. The results of detailed calculations which relate
priate to nuclear and electrothermal rocket operation, to the application of this probe to measure local atom
A chemical kinetic model consisting of 8 species and 12 concentrations in nonequilibrium, hypersonic nozzle
reaction steps evolved from studies of composition his- flows are presented. (Contractor's abstract)
tories based on various flnite-rate reaction schemes.
Through 2-body abstraction and association reactions be-
tween hydrogen atoms and hydrocarbon species, more 725
of the energy in hydrogen dissociation is released than
would kinetically be available in the absence of carbon. Cornell Aeronauticl Lab., Inc., Buffalo, N. Y.
In some cases, this effect counterbalances the increased
molecular weight so that the specific impulse of the sys- SURFACE- RECOMBINATION EFFICIENCIES IN A
tem exceeds that of pure hydrogen in finite-rate non- STEP-FUNCTION FLOW OF ATOMIC OXYGEN (Ab-
equilibrium flows. (Contractor's abstract) stract), by . L. Myerson. [1962] [lip. [AF 49(638)-

7821 Unclassified

723 Presented at meeting of the Amer. Phys. Soc.,
Washington U., Seattle, Aug. 27-29, 1962.

Cornell Aeronautical Lab., Inc., Buffalo, N. Y.
Pubbshed in Bull Amer. Phys. Soc., Series 1, v. 7:

COMPARISON OF EXACT AND APPROMUIATE , 1962.
SOLUTIONS FOR NONEQUIUBRIUM NOZZLE FLOWS,
by J. A. Lordi. [1962] 12]p. incl. tables. (Sponsores Heat-transfer measuremtn t s have been made, by means
jointly by Air Force Office of Scientflc Research under of thin-film resistance thermometry, which show simul-
AF 49(638)782 and National Aeronautics and Space taneously catalytic and noncatalytic transient surface
Administration) Unclassified heating. These transients are the first to be observed

with millisecond resolution for a well-defined step func-
rublished in ARS Jour., v. 32: 1285-1236, Aug. 1962. tion of atomic-oxygen concentration in a subsonic flow.

The measurements have been achieved by mcunting
The nonequillbrium expanding flow of a chemically cylindrical probes perpendicular to a flow of undisoci-
reacting mixture is a problem of current interest in con- ated oxygen. Hadiofrequency energy then was suddenly
nection with high enthalpy flows in rocket engine and imposed on the upstream flow. The transient heating
hyersonic wind tunnel nozzles. Approximate methods effects of the step-function increase in atomic oxygen
have been developed for predicting the frozen level of were observed on 2 concomitant oscilloscope traces.
molecular dissociation for the nozzle flow of diatemic The excess of catalytic heating, due to the surface re-
gases. The purpose of this note is to evaluate approxi- combination of atomic oxygen, over the noncatalytic
mate solutions for the frozen dissociation fraction in heating was clearly evident at all times. All catalytis
oxygen and hydrogen nozzle flowa, -eviously obtained by heat-transfer rates showed a rapid rise to a peak value.
thc method of Hall and Russo (ite". to. 424, Vol. IT[). After this, different types of behavior were noted, ap-

parently dependent on the conditioning and treatment of
the catalytic surface. In some cases, the rate of heat

724 transfer remained constant, while in others It dropped
from a peak value and then leveled off. Surface-re-

Cornell Aeronautical Lab., Inc., Buffalo, N. Y combination efficiencies have been calcutated for various
values of the instantaneous heat-transer rates.

LOCAL ATOM CONCENTRATIONS IN HYPERSONIC
DISSOCIATED FLOWS AT LOW DENSITIES, by I. A.
Hartunian. [1962] [61p. In-.l, diagrs. refs. [AF 49- 726
(63)782] Unclasuified

Cornell Aeronautical Lab., Inc., Buffalo, N. Y.
Published in Phys. Fluids, v. 6: 343-348, Mar. 1963.

INVISCID HYPEIMONIC AIRFLOWS WITH COUPLED
The theory of a probe to measure local atom concentra- NONEQUIUBMUM PROCESSES, by J. G. Hall, A. Q.
tiors in hypersonic flows of a dissociated gas at low Eschenroeder, and P. V. Marrone. May 1962, 88p.
densities is presented. The probe operates on a princi- ncl. diars. tables, refs. (Rept. no. AF-1413-A-2)
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(AFO6R-2072) (Sponsored jointly by Advanced Research for sharp-nosed nypersonic wedgts and cones. Blunt-
Projects Agency; and Air Force Office of Scientific Re- nosed slender-body flows, which vre not amenable to
search under AF 49(638)792) AD 277112 Newtonian theory. are handled with pe, turbatton analysts

Unclassified by adapting a detached shock-layer theory previously
developed by Cheng for combined bluntnes-viscous

Also published In Jour. Aerospace Set., v. 29: 1038- Interaction effects. Closed-form solutions for effects"TW3I7Lp-7TIff. (Title varls) of nonuniform flow on shock shape and surface pressure
are obtained for slender blunt plates and cylinders. The

Analyses have been made of the effects of coupled chemi- effects of both angular divergence and axial gradierts
cal rate processes in external and internal Inviscid hyper- In the ambient flow are shown to be significant.
sonic airflows at high enthalpy levels. Exact (numerical)
solutions have been obtained by the inverse method for
Inviscid airflow over a blunt nose under flight conditions 729
where chemical nonequllibrium prevails throunh the nose
region. Numerical solutions have also been obtained for Cornell Aeronautical Lab., Inc., Buffalo, N. Y.
nonequillbrium expansions of air from initial equilibrium
states appropriate to afterbody flows in flight and to NONEQUILIB1UM EXPANSIONS OF AIR WITH
hypersonic nozzle airflows. The results illustrate the COUPLED CHEMICAL REACTIONS, by A. Q.
general importance of the coupling among the reactions Eschenroeder, D. W. Boyer, and J. G. HalL [1962]
considered. These included dissociation-recombinatlon, [10]p. incl. dlagrs. table, refs. (AF 49(638)792)
bimolecular exchange, and Ionization reactions. (Con- Unclassified
tractor's abstract)

Published in Phys. Fluids, v. 5: 615-624, May 1962.

727 Analysis and solutions of the streamtube gas dynamics
involving coupled chemical rate equations are carried

Cornell Aeronautical Lab., Inc., Buffalo, N. Y. ouL Results are presented for airflows along the surface
of blunt bodies and through hypersonic nozzles. Speeds

BLUNT-NOSE INVISCD AIRFLOWS WITH COUPLED and altitudes corresponding to re-entry were selected
NONEQUIUBI1UM PROCESSES, by J. G. Hall, A. Q. to obtain initial conditions for the external flow calcula-
Eschenroeder, and P. V. Marrone. 11962] [14 ]p. Incl. tions. Conditions appropriate to hypersonic tunnel
dtagrs. tables, refs. (Sponsored Jointly by Advanced testing were chosen for the nozzle flow calculations.
Re3earch Projects Agency and Air Force Office of Scien- Composition histories are shown for a kinetic mechanism
tifc Research under [AF 49(638)792]) Unclassified including 6 species and 14 reactions. Gas-dynamic

effects of nonequilibrium processes quslitatively re-
Published In Jour. Aerospace Se., v. 29: 1038-1051, semble those reported earlier. However, the freezing

process Is complicated by the coupling of the nitric oxide
shuffle reactions with the dissocatton-recombtnation

For abstract see item no. 726, Vol. VI. reactions. In many cases of hypersonic nozzle flows
where the energy in nitrogen dissociation Is significant,
the fast shuffle reactions prevent nitrogen-atom freezing

728 which would otherwise occur if 3-body recombination were
the only frocess operating. Nitrix oxide concentrations

Cornell Aeronautical Lab., Inc., Buffat•, N. Y. undershoot the equilibrium values If the ratio of nitric
oxide to oxygen molecule concentrations exceeds unity

EFFECTS OF STREAM NONUNIFOFMITIES IN in the freezing region. This depletion of nitric oxide
HVPERMOC FLOW (Abstract), by J. G. Hall. 11962] leads to nitrogen-atom freezing. (Contractor's abstract)
[l]p. [AF 49(638)792] Unclassified

Presented at meeting of the Amer. Phys. Soc., 730
Washington U., Seattle, Aug. 27-29, 1962.

Cornell Aeronautical Lab., Inc., Buffalo, N. Y.
Published in Bull. Amer. Phys. Soc., Series If, v. 7:
1W•,--T-' , 1962. THERMAl. AND CHEMICAL .ONEQ•UIBRIUM IN

EXPANDING GAS FLOWS (Abstract), by A. Russo, I.
Conical or wedge-type hypersoric nozzles produce test Hurle and others. [19621 fl[p. [AF 49(638)792)
flows having divergence and axial gradients which can Unclassified
substantially affect the test-model flow field. Previous
considerations of consequent effects on surface pressures Presented at meeting of the Amer. Phys. Soc.,
have been either empirical or by digital machine solu- Washington U., Seattle, Aug. 27-29, 1962.
dons of specific cases. An analytic approach was taken
and general closed-form results obtained for a variety Puoitshed In Bull. Amer. Phys. Soc., Series 11, v. 7:
of situations. The simplest approach, which has a 1477Liu?1'7, 1962.
broad range of application, involves use of Newtonian
flow concepts. The Newtcn-Busemann relation for sur- Experimental studies are underway on nonequiltbrium
face pressures is shown to give an accurate correction expansions of high-temperature gases from initial equi-for ambient-flow nonuaiformity on comparison with more- librium states. Here finite-rate deeimitation occurs In
accurute analytic solutions obtained, in the present work, contrast to the excitation of shock-wave flow. A
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supersonic nozzle is driven by a high-temperature shock 732
tube to explain steady expansions of millisecond duration
sufficient for pressure and spectroscopic measurements. Cornell AeronautIcal Lab.. Inc., Buffalo, N. Y.
Static-pressure distributions have been measured along
I,', wedge and conical nozzles for expansions of un- HYPEIMONIC LOW-DENSTY STUDIES OF BLUNT
dissociated N2 from 4000*K and 50 atm pressure, and AND SLENDER BODIES, by R. J. Vidal and C. E.
expansions of dissociated H2 plus 92% Ar from 6000'K Wittliff. [1962] [691p. tynl. tllus. diagrsa. refs. (A)IOOR-

3699) (Sponsored jointly by Aeronautical Research Lob.;
and 27 to 130 atm. Corrected for wall boundary layer, and Air Force Office of Scientific Research under
static pressures show consistent reduction from equi- AF 49(638)952) Unclassified
librium values attributed to freezing of N2 vibration and
H2 dissociation, respectively. H recombination rates Low density experimental data obtained with blunt axi-
deduced are in order-of-magnitude agreement with symmetric and 2-dimensional bodies, and with a sharp
shock-wave dissociation results. N2 vibration freezing flat plate are presented and compared with existing the-

ories to define the transitions from the classical thin
ts further evlder,'ed by line-reversal temperatures boundary layer regimes to a flow situation approaching
measured along the wedge nozzle using chro•irum car- free-molecule flow. The results of the blunt body in-
bonyl as additive. Assuming line reversal gives vibra- vetiaone agree w e with on the ory d ntvestigations agree well with continuum theory down to
tional temperature, the latter becomes constant along the lowest test density, Knudsen number of about one.
the nozzle as vibration freezes on flow expansion. VI - The results of the sharp flat plate demonstrate that weak
brattonal relaxation rates deduced agree reasonably well Interaction theory is accurate through the transitioh to

with shock-wave excitation results, the strong interaction regime, establish limits on the

transition and on the extent of the strong interaction
731 regime, and Indicate that slip effects, as opposed to the

vorticity Interaction and shock wave heating effects,
Cornell Aeronautical Lab., Inc., Buffalo, N. Y. govern the departures from the strong interaction regime.

(Contractor's abstract)
SHOCK TUNNEL STUDIES OF HIGH-ENTHALPY
IONIZED AIRFWWS, by A. Q. Eschenroeder, J. W.
Dalber and others. July 1962, 72p. incl. illus. diagrs. 733
tables, refs. (Rept. no. AF-1500-A-1) (AFOSR-3025)
(AF 49(638)952) AD 283991 Unclassified Cornell Aeronautical Lab., Inc., Buffalo, N. Y.

The Cornell Aeronautical Lab. 6-ft shock tunnel is de- HYPEF4ONIC LOW DENSITY STUDIES OF BLUNT AND
scribed, the effects of nonequiltbrium flow in such a SLENDER BODIES, by R. J. Vidal and C. E. WIttliff.
device are assessed, and high-enthalpy experiments 11962] [36]p. Incl. illus. diagrs. tables, refs. (AFOSR-
involving nozzle Ionization are discussed. The shocif J1047) (Sponsored jointly by Aeronautical Research
tunnel utilizes heated high-press ire hydrogen for a Lab.; and Air Force Office of Scientific Research under
driver gas to obtain hypersonic .rflows at high tempera- AF 49(638)952) Unclassified
tures and pressures. Refleted shock operation is used
with the tailored-interface technique to maximize the Also published In Rarefied Gas Dynamics; Proc. Third
duration of steady flow. A significant portion of re-entry Interoat'l. Symposium, Paris (France) (June 1962),
flight conditions can be duplicated for various hypersonic New York, Academic Pres,, Suppl. 2. v. 2: 343-378,
vehicles; however, partial simulation may be used to 1963. (AFOSR-5310)
cover a far wider range of velocity and altitude. A gen-
eral numerical code has been developed for an IBM 704 For abstract see item no. 732, Vol. VI.
computer to solve quasi-one-dimensional flows with
coupled rate processes. Such theoretical studies are
essential for planning and interpreting experiments in 734
high- temperature tunel flows. Solutions have been ob-
tained for airflows with atoms, molecules, electrons, Cornell U., Ithaca, N. Y.
and ions reacting simultaneously. Invesigations of vari-
ous ion kinetic mechanisms have shown that processes X NOTE ON REIGIOUS GROUP DIFFERENCES IN
such as charge transfer, impact ioniz-ti n and mutual INTERACTION PHOFILES: A REPUCATION STUDY, by
neutralization may play significant jules wider certain B. Crowther. [1962 [6]p. Incl. table. (AFOSR-2081)
conditions of hypersonic flow in shock tunnels and about (In cooperation with Wisconsin U., Madison, AF AFOSR-
blunt bodies in flight. Preliminary experiments carried 62-161 (AF ATOSR-61-30) Unclassified
out in the shock tunnel have dealt with nonequilibrium
ionization. Phase shift of microwaves pissed through Also Psychol. eps., v. 0: 459-464,
the airflow in the tunnel nozzle has yielded information Apr. 1967
on deionization kinetics and on the duratioi of useful test
flow. Critical frequencies far below the mixcrowave band This report presents a replication of Stimson's research
are indicated for the gas over the entire range of condi- (1960), which demonstrated several differences among
tions. These experiments have shown that flows of high religious group members (a) in their interaction rates
enthalpy can be generated by shock tunnels for the de- as measured by a revision of Bales' Interaction Process
tailed study of the ionized shock layer on a hypersonic Analysts and (b) in their peer and self rankings. Several
vehicle. (Contractor's abstract, modified) differences in the procedures of the 2 studies should be

noted. Three major religious groups were defined in
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the Lurrent study, but only 2 g-oups (Protestants and Two new experimental techniques were developed whtch
Jews) were large epough for meaningful comparisons, made it possible to measure electrical properties at
Stimson defined 7 different ethnic- religious groups in elevated temperatures or under high hydrostatic pres-
his study. In addition, information was gathered on sures. A device which enables the measurement of con-
several variables not mentioned in Stimson's report. ductivity of Hall constant at temperatures above 600'C
While only one of the differences reported here achieved was developed. Pressure vessels were constructed to
statistical significance, in general the findings are in measure resistivity under hydrostatic pressures up to
accord with Stimson's, who found that Jews tended to 30,000 atoms and temperatures above 100*C. The
have the highest rate of interaction and were seen and properties of BI2 Te3 were studied as a function of pres-
saw themselves as high in rankings of assertiveness. sure and alloy composition. For the alloy study, systems
Their self perceptions of sociability and emotionality sur e and alloy were hosen so
were not in accord with peer assessments; they tended of Bi2 Te3 -8 2 Te3 and Bi2 Te3 -Bi 2 Se3 were chosen so
to rank themselves high on sociability and low on emotion- that systematic substitution at different layerb of the
allty, while others ranked them low and high, respec- Bi 2 Te3 structure was obtained. The properties observed
tively. Catholics and Protestants tended to be low on show strong correlation wltn the antsoL-oplc layer struc-
rate of interaction and higher than Jews on social ac- ture of this system. (Contractor's abstract)
knowledgment. Catholics were high in acts of self anal-
ysis. Protestants on the other hand, had low interaction
rates In most of the categories. Stimson described 737
Protestants as being reserved and contributing relatively
little to the interaction. (Contractor's abstract) Cornell U. Center for Radlophysics and Space Research,

Ithaca, N. Y.

735 HYDROGEN NEAR THE MOON. by I. J. Gould. Apr.
1962, 6p. (Rept. no. CRSR 114) (AFOSR-2567) (Spon-

Cornell U. [Center for Radiophys-ics and Space Research] sored jointly by Air Force Office of Scientific Research
Ithaca, N. Y. under [AF 49(638)9151 and National Aeronautics and

Space Administration) AD 276448 UnclassifiedPIKIPERTIES OF Bi2 Te3 - Sb2 Te3 ALLOYS, by M. J.

Smith, R. J. Knight, and C. W. Spencer. [1962] [20]p. Relative to the detection of hydrogen in the temporary
incl. diagrs. tables, refs. (AFOSR-2479) (AF 49(638)- atmosphere of the moon, it is important to know whether
480) AD 295867 Unclassified the re-evaporated gas will be In molecular or atomic

form. The most favorable case for molecule formation,
Also published in Jour. 4fpl. Phys., v. 33: 2186-2190, namely, that in which the hydrogen atoms diffuse ran-
July 1952. domly is considered. The other possibility is that the

incoming protons produce a crack and diffuse back out
The phase diagram for the Bi 2 Te3 -Sb 2 Te3 pseudo- along this crack.: It is concluded that molecule formation

would be a minor process and the majority of outgoingbinary system is of the solid- solution type, where the hdoe ol ev h ufc ttemlvlct n
distribution coefficient k is equal to unity at 33 1 i n.! hydrogen would leave the surface at thermal velocity and
66.7 mol % Sb2 Te3 . The c lattice parameter rn.is in atomic form.

essentially constant across the diagram at 30 ig . for
both slowly crystillized and quenched alloys. For 738
quenched alloys the a lattice parameter decrease q almost
linearly, from a valje of 4.48A, for pure Bi 2 Te3 , to a Cornell U. Center for Hadiophysics and Space Research,
value of 4.275A, for pure 82Tei3 ; howeve-, a significant Ithaca, N. Y,

contraction from linear variation is found In slowly crys- THEORETICAL RESEARCH IN ASTROPHYSICS, by T.
tallized materials. EG diminishes in an essentially Gold. Final rept June 1, 1960-Mar. 31, 1962.
linear fashion from 0. 16 ev, for pure Bi2 Te3 , to 0.12 ev Apr. 30, 1962, 5p. (Rept. no. CRSR 118) (AFOSR-
at 24.2 mol % Sb2 Te3 in both slowly crystaUlzed and 2589) (AF 49(638)915) Unclassified

quenched materials. EG remains approximately constant The work accomplished during the contract period
from 24.2 to 66.7 mol % Sb2Te3 for slowly crystallized covered by this report is briefly described and publica-
materials but continues to drop for quenched materials, tions resulting from the studies, covering various
(Contractor's abstract) phases of astrophysics, are cited. The topics discussed

Ilclude: (1) the abundance of molecular hydrogen in the
7plaxy; (2) the hydrogen atmosphere of the moon; (3) the

736 Interaction ol a tenuous plasma with an antenna; (4) in-
frared astronomy; (5) plasma and magnetic fields in theCornell U. [Center for Radiophysics and Space Research] solar system; (6) magnetic effects of geomagnetically

Ithlaca, N. Y. trapped particles; (7) general relativity; and (8) dynamics
of grains.EFFECT OF CRYSTALLINE IMPERFECTIONS UPON

THE ELECTIUCAL PROPERTIES OF SEMICONDUCTING
INTKI•RETALUC COMPOUNDS, by C. W. Spencer.
Fhtl rept. Oct 15, 1962, 4p. tnceL table. (AFO8R-
4007) (AF 49(638)480) AD 289056 Unclassified
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739 can be a- •.•i:ated by a Maxwell densitty distribution
with'only a small error. (Contractor's abstract)

Cornell U. Center for Hadiophysics and Space Research,
Ithaca, N. Y.

741
DUST, RADIATION PRESSURE AND STAR FORMATION,
by M. Harwit. May 1962, 24p. incl. refs. (Rept. no. Cornell U. [Canter for Radiophysics and Space Research]
CRSR 119) (AIOSR-2590) (AF 49(638)915) AD 276449 tthaca, N. Y.

Unclassified
MAGNETIC EFFECTS OF GEOMAGNETICALLY

Also published In Astrophys. Jour., v. 130: 832-843, TRAPPED PARTICLES, by M. L. Dwarkin. Mbay 1962,
Nov. f§9 41p. Incl. diagrs. tables, refs. (Rept. no. CMR 117)

(AFOSR-3003) (AF 49(638)915 AD 278650
Spitzer (Astrophys. Jour., v. 94: 232, 1941) has shown Unclassified
that radiation can produce inverse square law attractive
forces between absorbing Interstellar grains. Whipple Analysis and calrulattivns of the fields at the surface of
(Astrophys. Jour., v. 104: 1, 1946) and Savdoff (Gas the earth due to narrow belts of trapped particles pro-
Dynamics of Cosmic Clouds, North Holland Publ. Co., vide a basis for discussing some magnetic effects of
Amsterdam, p. 218, 1955) examined whether these geomagnetically trapped particles. The assumption that
forces could cause dust to -'v through ambient gas and the particles are trapped in a centered dipole field
form dense clouds from which stars would forn'. guarantees the symmetry of magnetic sources about the
Savedoff concluded that appreciable concentration of dust geomagnetic equatorial plane as well as about the geo-
was not to bE expected and that radiative effects would magnetic axis, and therefore the same symmetries oh-
be small partly because grains have a high albedo. The lain for the magnetic field at the suriace of the earth due
problem is here reexamined by considering (1) that insta- to the motion of the particles. Hence, only the field
bility analogous to gravitational instability can be pro- along an arbitrary meridian in one hemisphere ti con-
duced by radiation and (2) that in the neighborhood of hot sidered. The symmetries of the magnetic source sze
stars, grains are subjected to high intensity, near ultra- exactly those of sets of coaxial Helmholtz coils. (C't-
violet irradiation for which the albedo probably is low. tractor's abstract)
On this assumption the minimum mass of a cloud that be-
comes unstable at the center of an 0 association can be
estimated. It Is suggested that 0 clusters are formed In '142
this manner. The process is of comparable efficiency to
Oort's (ibid, p. 147) suggested compression by HIT regions Cornell U. Center for Radiophysics and Space Reseo rch,
and, moreover, does not entail partial destruction of the Ithaca, N. Y
cloud through ultraviolet ionization. Spitzer's radiative
attraction does not appear to play a role with the free ARECIBO IONOSPHERIC OBSERVATORY, b3 W. £4
radical grains described by Platt (Astrophys. Join., Gordon, L. M. LaLonde, and T. E. Tulpey. Sumnimr,
v. 123: 486, 1956), since these grains effectively scatter technical ept. no. 1, June 3), 1962, 15p. Ine. dlagr.
but do not absorb radiation. They may, however, be (Research rept. no. RS 41) (AFOSR-3,377) (AF 49-
subject to scattering pressures. A laboratory experiment (638).156) AD 291652 Unclassified
to detect the radiative Instability is proposed. It Is
shown that, near hot stars, radiation pressures can ac- The objectives of the project are as follwS: (1) to ments-
celerate clouds to speeds comparable to the velocity of ure certain parameters of the ionosphre (total recel ved
interstellar clouds and members of stellar association. intensity, frequency spectrum of the main signal coumpo-
Ratitation pressures could also account for outflows of nent, detect and measure the plasma lines, detect aud
gas from galactic nuclei. (Contractor's abstract) measure the -hybrid resonance- lines, and at lower

heights measure the distribution of total irtenstties of
the signal from a single pulse); (2) study and measure

740 certain pa.-ameters of lunar, planetary, and solar echoes;
(3) survey radio sources, radio emissions and flare star

Cornell U. Center for Radlophysics.and Space Research, radiation at 430 mc/sec; (4) make measurements at 20
Ithaca, N. Y. and 1420 mcisec; (5) conduct tei is on and use a large

vertical horn antenna; and (6) in. tall a high-powered
PLASMA SHEATHS AND THEIR EFFECTS ON tra •..tter for ionospheric scatter observations.
ANTENNAS, by S. J. Peale. May 1962, 63p. incl.
diagrs. r 'a. (Rept. no. CRSR 116) (AFOSR-2960)
(AF 49(63d)915) AD 278683 Unclassified 743

It is shown that the lack of conservation of partcles Cornell U. Center for Radiophyacs and Space Research,
does not allow the establishment of Maxwell density dis- Ithaca, N. Y.
tributlon for either electrons or Ions In a plasma sheath.
However, it is seen that even In this steady state case ARECIBO IONOSPHERIC OBSERVATORY, by W. E.
the electrons absume a distribution that is almost Gordon, L. M. LaLonde and -thers. Summary technical
Maxwellian. Thus, in situations where a finite body is rept. no. 2, Dec. 31, 1962, 30p. incl. Illus. diagrs.
moving at a velocity comparable to ion thermal velocities. (Research rept- no. 1P 44) (AF 49(638)1156)
the ion density will be approximately constant and equal AD 297354 Unclassified
to that 'In the undisturbed plasma, while the electrons
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A summary of the research conducted to date ts pre- Gould and M. Harwit. Aug. 31, 1962 [4]p. Incl. table,
sented. Research at the Arecibo aite has centered on refs. (AFOSR-J370) (AF AFOSR-62-191)
tests with the horm antenna, radar observations of the AT) 403582 Unclassified
moon, and the development of a 40 mc/sec radar. Ex-
periments concerning a model ionosphere for density Also published In Astrophys. Jour., v. 137: 694-697,
, id Faraday retation measurements arc being conducted Feb."'-•fW -
.n Itestes, as are a wide variety of plasma physics
studies. The reflection of radio waves from the sun and Stellar radiation excites hydrogen molecules into ex-
lunar echoes are also being studied, cited electronic states. These molecules then revert

to the ground electronic state and can be left in an ex-
cited vibrational state. Radiation emitted in the transa-

744 tion from these excited states down to the ground vibra-
tional etate produces lines at 2.1 ,i and 2. 22u which are

Cornell U. Center for Radiophysics and Space Research, observable through the earth's atmosphere. A calculation
Ithaca, N. Y. of the expected flux recetved at the earth's surface in

these lines suggests that conventional infrared detectors
DENSTY FLUCTUATIONS IN A NONEQUILIBIUUM should be capable of detecting suces radiation from bright
PLASMA, b7 E. E. S•tijeter. [1962] [131p. incl. refs. emission nebulae, thus enabling !he IL2 density in these
(AF 49(638)1156) Unclassified regions to be determined.

Published in Jour. Geophys. Research, v, 68: 1321-
T33, -mar. 1, 1963. 747

A dilute ionized gas is considered, for which electron- Cornell U. Certer for Radiophysics and Space Research,
ton collisions can be neglected and which deviates from Ithaca, N. Y.
thermal equilibrium by having an ton temperature Tj
different from the electron !emptrature Te. These con- OIGINS OF THE ZODIACAL DUST CLOUD, by M.
ditions apply to the ionosphere in the F layer and above. Harwlt. [1962] [10i. lncl dlar. refs. (AVGR-J716)Methods are reviewed for treating statistical mechanics (AFAFOSR-62-191) AD 414129 Unclassified

at thermal equilibrium and the Boltzmann equation for Also publlshed in.,our. Geoptays. Research, v. 68:
geresal proelems. The electron- electron, electron- V71-218, Apr. 15, 1953.
iWn, and ion-ion pair imrrelation functions are derived for
gem'eral T,/Tt ,nd an arbitrary tlme-tndependent mag- The total intensity of light scattered by interplanetary
nedc field. The total cross sectior for scattering of an dust ,as usually been directly related to the dust mass
electromagnetic wave from such a gas is derived for lost because of the Poyntlng-Robertson effect. The
6,eneral Te/T,. The results are shown to agree with the scattered light intensity thus would appear to define a
integral of the theoretical frequency spectrum derived dust supply rate that must be maintained if the dust
previously by a number of authors. For long wavelength intensity is to remain constitnt This work suggests that
and Ti!Te -K I the cross section is proportional to Ti/Te. comets apparently cannot supply this quantity of dust to

the cloud, because radiative pressures prevent most ofThe sources oO error for an incorrct result stated by the comet debris and Its secondary collision fragments
Renau are explained. (Contractor's abstract) from entering closed orbits about the sun. More ob-

servations on the actual emission i'*q of very-short-
period comets may be needed before this can be con-

745 cluslvely established. It ts shown that asteroidal col-
lisions can provide sufficient debris, but the injectic-

Cornell U. [Cente" for Radlophysics :-ad Space Research] rate Is e-tremely variable because most of the debri,
Ithaca, N. Y. must be produced in very rare collisions between the

largest asteroids. It is concluded (bit no current theory
COSMIC RAYS AND THE INTERPIJ.NETARY MEDIUM, Is capable ot e.counting for a steady cloud. A possible
by T. Gold. [IC62 [3kp. Uic. diagrs. (AFOSR-3824) golution might be found in processes that would counter
(AF AFOSR-62-191) Unclassified in Poynting- Robeitson drag and permit grains to be long

lived. The present comet dust supply -ate might then be
Also published In Astronautics, v. 7: 43-45, Aug. IC62. adequate to account for a stationary cloud. An alternative

is a highly variable cloud, with dust produced in aster-
A discussion of the gas masses in interplanetary space, oidal collisions. The present epoch would then have to
of cosmic r-ys, and of hazards to manned space flitgts be one of unusually high dust density. (Contractor's
from solar flares is pre",ted. abstract)

746 748

Cornell U. Center for Radiophysics and Space Research, Cornell U. Dept. of Biochemistry, Ithaca N. Y.
Ithaca, N. Y.

FERMENTATION, by M. Gibts. [1962j [71p. incl. table,
rXPECTED NEAR INFRARED RADtATION FEVM refs. (AFOSR-345) (AF 49(618)798) Unclassified
INTERSTELLAR MOLECULAR IIYDE)GEN, by R. J.
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Also published in Physiology and Biochemistry of process of general algae physiology as related to the
lgae, ed. by Rt. A. Lewin. New YW.rk, AI-cademic Press, major topics of respiration is presented. The major

1962, p. 91-97. sections of respiration discussed are: (1) rate of respi-
ration, (2) respiratory quotient, (3) respiratory path-

For abstract see item no. 750, Vol. VI. waya, and (4) special aspects of algae respiration.

749 752

Cornell U. [Dept. of Biochemistryl Ithaca, N. Y. Cornell U. Dept. of Chemistry, Ithaca, N. Y.

THE BIOSYNTHESIS OF CAFFEINE IN THE COFFEE [INELASTIC MOLECULAR COLUSONS] by B. Widom.
PLANT, by L. Anderson and M. Gibbs. [19621 14]p. Interim final rept. July 2, 19C2, 2p. (AFOSR-2939)
incl. table, refs. (AFOSR-2208) (Sponsored jointly by (AF 18(603)111) AD 286410 Unclassified
Air Force Office of Scientific Research under AF 49-
(638)798, Atomic Energy Commission, and National The project was initiated to develop theories of inelastic
Science Foundation) Unclassified molecular collisions in gases. Two different kinds of

questions arose: (1) what are the cross-sections and
Also published in Jour. Biol. Chem., v. 237: 1941- transition probabilities for the individual vibrational
1944, June 1982. and rotational excitations which occur and (2) how are

the relaxation times and reaction rates related to the
It was concluded that the xanthine base of caffeine Is transition probabilities?
synthesized from the same precursors as are purines
in all of the other systems which have been studied. The
xanthine Is converted to 7 (or 3)-methylxanthine and, in 753
!urn, to theobromine and caffeine. The a-carbon atom
oi glycine, formaldehyde, formate, methanol, and the Cornell U. Dept. of Chemistry, Ithaca, N. Y.
methyl carbon atom of methlonine are active precursors
of the N-i1, N-3, or both methyl carbon atoms of caffeine. MAGNETIC RESONANCE STUDIES OF LITHIUM
Thp prtnAry effect of light is an enhancement of ptrine VANADIUM BRqONZE, by J. Gendell, R. M. Cotts, anM
ring formation. The methyl carbon atom of methionine M. J. Sienko. Jan. 16, 1962. 27p. incl. diagra. tableu,
is not a precursor of the ureLdo carbons of caffeine. refs. (AFOSR-1959) (AF 49(M38)191) AD 275086

Unclassified

750 Also published in Jour. Chem. Phys., v. 37: 220-225,
Jul -1TTI19.

Cornell U. Dept. of Biochemistry, Ithaca, N. Y,
The nuclear magnetic resonance of Li' in LiV 205

FERMENTATION, by M. Gibbs. [1962] 17jp. incl. shows no Knight shift, but ihere is a small diamagnetic
table, refs. (AFOSR-JI98) (AF 49(638)798) AD 400181 shift relative to LiCI solution, amounting to 0. 0023 and

Unclassified 0.0058% at 2960 and 77 IK, respectively. The spin-

Also published in Physiology and Biochemistry of Algae, lattice relamtion time Ti as measured by pulse experi-

ed. by R. A. Lew.n. New York, Academic Press, 1962, ments, decreases from 0.16 sec at 2961K to a minimum
p. 91-97. of 0.060 sec at 163'K and then rises to 0.13 sec at 77*K.The free-induction decay half-width decreases from 850

A synopsis of recent literature In algae fermentation is usec at 296'K to I00 usec at 77cK. The minimum in T1
g•,-en. The main concern is with rate of fermentation, is attributed to back-and-forth motion of the lithium ions
end-products of fermentation, fermentation inhibitors, within but normal to the axis of channels in the oxygen
pathway of fermentation and anaerobic growth. framewo.;- the line narrowing, to diffusion along the

channel from I unit cell tt in aJjacent oie. EPR ,itudles
give Lorentzian-shzped lines, centered at g = 1.96, of

751 intenpity proportional to li/T. Results are consistent
with a model in which lithium ato-.i, in a host V205

Cornell U. Dept. of Biochemistry, Ithaca, N. Y. structure are compietely ionized to give LiA Ions and
electrons which are almost, but not completely, localized

RESPIRATION, by M. Gibbs. [1962] '30jp. icl table,
refs. (AFOSR-JI99. (Spo•sored jointly by Air Force as V centers. (Contractor's abstract)
Offire of Scientific Research under AF 491638)798 and
National Science Foundation) AD 400180

Unclassified 754

Also vublished in Physiology and Biochemistry of Algae, Ctirnell U. Dept. of Chemistry, Ithaca, N. Y.
e-d•-b-'--'vn. New York, Academic Press, 1962,
p. 61-90. RESEARCH ON NEW SOLID STATE DEFECT STRUC-

TURES BASED ON W0 3 AND ON V20 5 , by M. J. Sienko.
An assembly and assessment of the voluminous and wide- Flnal rept. SerL 30, 1962, 12p. (AFOSR-3911) (AF 49-
spread publications concerned with the basic metabolism (638)191) AD 407150; AD 414435 Unclassifled
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The protect was Initiated to follow up the discovery that mass by the polaron mass) or by the intermediate
in the •Wegsten brone series (M.WO3, 0 x 1, M - uni- coupling theory of Lee, Low, and Pines. The model
valent metal) the copper tungsten hronses (M = Ca) be- has been extended successfully to caloulate the thermal
bayed as semiconductors whereas the alkali tugsto- and composition dependences of resttibity and Seebeck
bronzes were metallic. An excitation energy which coefficient for the cubic sodium tungsten bronzes.
might be a function of the tonizatioc potential of M i,
suggested along with the possibility that with appropriate
choice of U In W03 one might develop a series of mate- 757
rials, based on the same host matrix which would repre-
sent a continuous gradation in properties from insulating Cornell U. Dept. of Chemistry, Ithaca, N. Y.
to n:etalllc. The problem dissolved into one of Cn
attempt to define the current tarriers in CuxWO3 , their ELECTEDN SPIN RESONANCE STUDY OF PARLIALLY

RED3UCED VANADIUM PEN'I0XIDE, by J. L. Ragle.
concentration, and their mobility at. A function of tempera- [1962] !Sip. incl. diagrs. table, refs. (AFOSR-JI556)
ture. (AF 49(638)191) AD 427402 Unclassified

755 Also published in Jour. Chem. Phys., v. 38: 2020-
2024, Apr. I5,S93.

Cornell U. Dept. of Chemistry, Ithaca, N. Y.

For abstract see item no. 758. Vol. VI.
ELECTIUCAL AND MAGNETIC PROPER71ES OF
POTASSUM TUNGSTEN BRONZE AND RUBIDIUM
-UNGSTEN BiONZE, by M. J. Stenko and S. M. 758
Morehouse. Sept. 1962 120]p. incl. 4lagrs. tables, refs.
(AFOOR-5003) (AF 49(638)191) AD 408532 Cornell U. Dept. of Chemistry, Ithaca, N. Y.

Uuclassifled
ELECTRON-SPIN RESONANCE STUDY OF PARTIALLY

Also published in Inorg. Chem., v. 2: 485-489, June REDUCED VANADIUM PEN'=IIDE, by J. L. Ifgle.
1963. Sept. ?, 1962, 21p. incl. diagrs. refs. (AF 49(638)191)

AD 406288 Unclassified
Single crystal condijctivlties have been measured for
K0 40 WO03 and M0.32WO3 In the rn'ge 1500 to 370-K. Published in Jour. Chem. Phys., v. 38: 2020-2024,

Carrier mobilities, which are somewhat higher than in Apr. 1763. (AFOSR-J1556: AD 427402)

the Li and Na tung2ten bronzes, closely follow a Single crystals of partially reduced vanadium pentoxide
T stWh (8/2T) dependence. Calculations on the basis of have been prepared in the form Cui,•V 2O5 with 0 < x<
the theory of Howarth and Sondheimer strongly support 0.040, and 2 distinct types of paramagnetic species have
the assumption that the thermal part of the carrier mo- been observed by ESR techniques. Neither of these
bility in the tungsten br-':nzes is primarily determined by species is associated with copper (II). For 0 < x < 0.0058,
polar scattering from optical mode lattice vibrations. the dominant speclea is 1 in which the electron is local-
Magnetic sus-ceptibilities, -also have been measured at ized, the hyperfine struzture indicating interaction with
room temperature for lft 026WO3 and K0.23-0.45WO3- 2 equivalent vanadium nuclei. This center Is apparently
Results are as predicted by the Pauli-Pelerls theory fur identical to that obsermable in ordinary laboratory reagent
quasi-free electrons. (Contractor's abstract) grades of vanadium pentoxide. In addition, for 0. 0078 <

x, the spectra show a supertmposed single nat'-ow line
of total width 10-20 G. The Z tensor of this species

756 show that it is still primarily associated with the vanadi-
um sites, but the lack of hyperfine structure iudicate,. z

Cornell U. Dept. of Chemistry, Ithaca, N. T. considerable mobility. The latter species is not ob-
served in pure vanadium pentoxide but is very similar

SOME BOLUD.STATE STUJDIES OF TUNGSTEN TI- to the mobile species observed in vanadium bronzes-
OXIDE AND THEIR SGNIFICANCE TO TUNGSTEN (Contractor". abstract)
BSONZ, THEORY, by B. L. Crowde, and M. J. Stenko.
[1962] [81p. incl. diagrs. tables, refs. (AFOSR-J3103)
(AF 49(6*,.,191) AD 420623 Unclassfted 759

Also published in Jour. Chem. Phys., v. 38: 1576- Cornell U. [Dept. of Chemistry] Ithaca. N. Y.

SPECIES IN CONCENTRATED AQUEOUS SOLUTIONS.
The Hall voltage, resistivity, and thermoelectric power by T. A. Plane. Final rept. Aug. 23, 1962, 5p.
have been measured on single crystals of tungstic oxide (AFCSR-3472) (AF 49(63S)2791 AD 284898)
(-, phase, 10' to 330°C). The electrical transport proper- Unclassified
ties can be explained quantitatively on the basis of a
shallow donor model (ED = 0.04 et) in which carrier A discussion is presented of data obtained from Raman
mobility is limited primarily by polar scattering from spectroscopy, and a range of topics important for the
optical mode lattice vlbratiors. The interacticn between characterization of the molecular species present in con-
electron and phonon is described by the perturbAtion centrated aqueous solutions including complex ions. hy-
theory of Howarth and Sondhelmer (replacing the effective drated ions, and low mole-alar weight inorganic polymerF
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760 7,32

Cornell U. Dept. of Chemistry, Ithaca, N. Y. Cornell U. [Dept. of Chemistry] Ithaca, N. Y.

A RAMAN STUDY OF GALLIUM BROMIDE 9OLUTIONS, ANALYTICAL APPLICATIONS OF FLAMF PZCTFADS-
by J. Nixon and R. A. Plane. [19621141p. hi.cl. diagrs. COPY, by W. D. Cooke. Final rept. j: 2621 3p.
tables, refs. (AFOSR-64-1402) (AF 49(638)279) (AFOSR-4307) (AF 49(638)484) Unclarsifted
AD 444453 Unclaassfied For the first time atomic emission intensities %, spec-
Also published iv Jour. Amer. Chem. Soc., v. 84: t-al lines have been pedicted from flam" -- vces A
4'-TW- 5, 1962. quantitative explanation of the role of organmc solvents

in the enhancement of atomic emissio is offert- Re-
Raman spectral intensity measurements were made for search was also undertaken to investigate chemi•-excita-
gallium bromide solutions which contained various ratios lion processes in flames. It was shown that tin atoma
of these 2 Ions. The only spectrum evident was that of are net in thermal equilibrium In a flame and that this
the tetrahedral GaBr ions. The frequencies, depolariz- fact is the cause of the abnormally high line Intensities.
anton ratios and intentities relative to Y, of this species
"were found. From Raman Intenslties, the concentration 763
of GaBr 4 - in a variety of solutions a- temperatures up to
95 was found and used to evaluate the thermodynamics Cornell U. [Dept. of Chemistry] Ithaca, N. Y.
parameters for its formation In compobation. The
enthalpy and entropy values were found to be Independent EXCITATION PIROCESSES IN FLAME SPECTROMETRY,
of temperature but varied somewhat with solutton compo- by J. H. Gibbon, W. E. L. Grossman, and W. D. Cooke.
sition. At an ionic strength of 10M, the enthalpy of forma- [1962] [121p. incl. diag-s. refs. (AFOSR-J584) (AF 49-
tion was found to be +9.5 kcal/mol and the entropy 12.5 (638)484) AD 415210 Unclassified
calomol-degree. Because of partial cancellation of the
ivnic strength, changes of entropy and enthalpy the Also published in Anal. Chem., v. 35: 266-267, Mar.
association equilibrium quotient was reasonably constant. 1963.
At 25*, the average value for the log of the association
quotient was determined to be -4.3. Finally, the entropy Experimental procedures have been devised through
of hydration of GaBr - was evaluated as -63 cal -nol- which It is possible to understand quantitatively some of
degree. (Contractor's abstract, modified) the fundamental processes of flame spectrometry, The

effect of various parameters Involved in the enhancement
761 of emission by organic solvents can be evaluated quantita-

tively. In the case of sodium and calcium, the entence-
Cornell U. Dept. of Chemistry, Ithaca, N. Y. ment is caused partially by more rapid evaporation of

solvent and partially by an increase in flame tempera-
RAMAN SPECTRA OF AQUEOUS SOLUTIONS OF ture. In the case of tin, a further contribution of chemi-
INDIUM SULFATE, NITRATE, AND PERCHLORATE, by luminescence Is noted. By flume temperature measure-
R. E. Hester, R. A. Plane, and G. E. Walrafen. Aug. ments, population dstributions and ground state concen-
1962, 2p. inc!. tables, refs. (AFOSR-64-1403) -atoflns, It is possible to predict flame emissivity to a
(AF 49(638)279) AD 444954 Unclassified few per cent. The rate of solvent evaporation, oxide for-

mation, and flame dilution effects are discussed in rela-
Also published in Jour. Chem. Phys.. v. 38: 249-250, tion to their effect on emission. Some possible mecLa-
Jan. 1, 1963. nisms for the excitation of tin by collisions with free

radicals are discussed. (Contractor's abstract)
For a series of metal-ton sulfate solutions investigated,

only in 3 showed Raman spectral evidence of association
with SO4 . The evidence consisted of the appeartnce in Cornell U. Dept. of Caemlstry, Ithaca, N. Y.
;ndium sulfate solutions of 4 new polarized lines in the
Raman spectrum. Raman intensity data, particularly EVIDENCE FOR THE FORMATION OF IPHENYL BY
in mixed indium sulf¢ate-indium perchlorate solutions, INTRAMOLECULAR DMEW•IZATION IN THE ELECTRO-
verified the new species as an indium-s ulfate complex; OXIDATION OF TETRAPHENYLBORATE ION, by D. H.
however, these data did not permit a decision between Geske. [1962] [lIp. IncL diagr. (AFOSR-2526)

the presence of InSO4+, In(S04 )2 -, or a mixture of the (AF AFOSR-61-18) Unclassified

two. The fact that the 255 cm"I line was found to be A Jour. Phys. Chem., v. 66: 1743-

highly polarized suggested that a linear In(S04)2- species 174, Sept 1962.

might be of major importance. Finally, all indium solu- The electrodiddation of tetraphenylborate ion at a

tions, even those with CIO4 as the only anion, showed platinum electrode in acetonltrile has previously been
reported (Jour. Phys. Chem., v. 63: 1062-1070, july

a broad polarized band near 400 cm-1 which probably 1959). Further work has now been done which suggests
resulted from hydrated In3-. that the 2 phenyl radicals in the transition sate of oxi-

dized tetraphenylborate undergo Intramolecular dimer-
izatton. Acetonitrile solution mixtures of tetramethyl-
ammonium perdeuteriotetraphenylborate,
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(CH3) 4 -" 4 BC 6 Dd 4 . and ordinary tetramethylammoninia Published in Jour. Polymer Set., Part A. Y. 1: 255-
tetraphenylborate were electrolyzed- Mass spectral B.J~.n3
examination of the biphenyl coni~ounds produced showed The range of molecular forces and the critical tempera-
that only (C,%5)2 and (C6D5)2 were formed, a result con- We of polystyrene in ethyl- cycloheanie are calculated
sistent with the I'itramalecular dimerisatlon mechanism. frome measurements of the angular depenisnce of critical
It sasems entirely reasonable to reject the sugg~estion that opalescence. The polystyrene samples have molecular
there are certain electrode Aties on which the perdeuterlo- wetghtit ranging from 89,000 Wo552,000. The range of
tatraphenylborate ton oxidation occurs and other sites on molecular forces remains str1kingly small and Is com-
which ordinary tetraphenylborite ton oxidizes. The evi- parable with values obtained earlier on the system poly-
dence points unequivocally to the intramolecular dimerisa- styrene- cyclobexane.
lion mechanism as the correct one.
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Cornell U. Dept. of Chemistry, Ithaca, N. Y.
Cornell U. [Dept. of Chemistry] Ithaca, N. 1.

VI8CO)mTY OF CII TICAL MIXTURES, by P. Debye,
Cf17WCAL OPALESCENCE or BINARY i;QUI MIx- B. Chu, mnd D. Woermann. 11961]J [6]p. Incl. dlagrs.
TURES: METHANOL-CYCWOHEXANE; ANIUNE- tablest, refs. (Sponsored jontly by Air Force Office of
C'YCWIEMXA.NE. by P. Debye, B. Chu, and H. Kcaufmann Scientific Researci. under [AF AFOSR-02-121, Office of
S196211[41p. Lcdl. tables, refs. (AFOSR-3791) Naval Research, and National Science FouWidortl)
AF AFOSR- 62-12) Unclassified Unclassified

Also pjUblihed in Jour, Chem, Phys., v. 36: 3378-3381, Publan "in jour. Polymer Sci., Part A, v. 1: 249-
June 15, 1962. 254, J&U. 1963.

For some liquid mixtures, anomalies in the coexistence Measurements of the viscosity of critical mixtures
curve have been observed. Experiments are reported on we-e extended to high polymer solutions (polystyrene-
the angular dissymmetry sf visible light as well as on cyclobexane). An anomaly is found in the temperature
the temperati e dependence of the zero-angle scattering coefficient of the viscosity. An empirical expression
for 31 liqulid mixtures. The mixture methanol-cyclo- for the viscosities of critical mixtures as a function of
hexane behaves norma~lly, tt'e other, anlline-c)clohexane, AT/Tc, where AT = T - Tc, avi Tc is the critics' tern-
shows anomalies. (Contractor a abstract) perature, is derived.

766 769

Cornell U. Dept. of Chemistry, Ithaca, N. Y. Cornell U. Dept. of Engineering Physics, Ithaca, N. Y.

MOLECULAR CONFTIGURAlION O'F POLYSTYRENE THE OXIDA71ON OF COPPER ENGLE CRYSTALS, by
IN BENZENE, by P. Debye, B. Chu, and H. Kaufmann- E. Yoda and S. M. Stegel. 11962] [2)p. (AK)SR-3389)
Jazly 24, 1962, 8p. tact. diagrs. tables. (AFOSR-JUEO) (Sponsored jointly by Advanced Research Projects
(AF AFOSR-62-12) AD 416383 Unclassified Agency-, and Air Force Office of Scientific Research

shedin our Poyme Set, Prt , v 1~under AF AFOSR-62-7) AD 4V7649 Unclassified
Alo1uls 63InJu. Polyer et.,Par A, . 1

M7-2314, uly 963,Also published in Electron Microscopy, Fifth Internat'l.
Cong., Philadephia, Pa. (Aug. 29-Sept. 5, 1962), New

The particle sccttering facior P(8) wilh Gaussian statis- York, Academic Press, v. 1: c-e, 1962. (AFt)SR-Itics for polydIspei-;vd eystems has been treated. For a 3384)
polystyrene sample witth a sharp molecular~ weight distri-
button (IV--U < 1.02, Mw =1.5 x 106), the measured Vh. oxidation of Cu single crystals at low partial prean-

sures of oxygen has been !nvestigated by direct obizerva-
aglrdependence of scattered intensity Indicates that tion of LL-e changing reflection electron diffraction pat-

the polymer coil 'toes obey Gaussian statistics. This terns during the re ction. Changes in tie integrattd
holds for a range of concentrations provided the variation intensities of Kikuchi lines and diffracted spots from the
of the constant representing the radius of gyration with different phases have been followed and related to the
concentration is Adjusted, kinetics of the reactioni. The model for the mnechanism

of nucleation and gro :i of the oxide phase ha been
taken from observations made by electron microscoy

767 through replication of the o~ddia~ed single crystals. The
electron micrographs of the repl'cated surfaces showed

Cornell U. Dept. of Chemistry, Ithaca. N. Y_ widely spaced, isolated crystallites, leaving larg areas
between the crystallites apparently unchanged or only

CIUXICAL OPALESCENCE OF POLYSTYRENE IN slightly rougher than the original surface. The crystal-
ETHYLCYCWOHEXANE, by P. V.ebye, D. Woermann, lites are interpreted to be the Cu20 phase. Electron
and B. Chu. 11961] [51p. inc. dlag. table,.ifato atrstk. a aiu tgso xdto
(AF AFOSR-62-12) Unclassifieddifatopatrstk..a rcusagsfoxain
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gave spot patterns for the Cu2 O with a preferred orienta- 772
tion of the crystallites In which the [100] of the oxide was
parallel to the (1001 of the Cu single crystal. The elec- Cornell U. [Dept. of Mathematics] Ithaca. N. Y.
tiron diffraction pattern from the Cu crystals before ex-
posure to high temperature oxidation showed only well PMODUCTS OF INDECOMPOSABLE, APEIGODIC,
defined Kikuchi patterns with a few spots from Cu. After STOCHASTIC MATIUCES, by J. Wolfowits. [19621 [SIP.
exposure to oxygen, the KIikuchi pattern and spots frota [AF 49(638)226] Unclassified
the Cu were weak and 3ome strong spots corresponding
to the reflections from the Cu2 0 phase were observed. Presented at meeting of the Amer. Math. Soc. June 6,
When the same oxidized specimen was heated in a vacuum, 1962.
diffraction patterns showed increasing Intensity In the Cu
Kikuchi pattern as well as some Increase in the integrated Published In Proc. Amer. Math. Soc., v. 14: 733-737.
intensity In the Cu2 0 spots. Ot 190.

An n x n matrix P = to Is called stochastic Indecom-
770 posable aperiodic (SEA) if all p1 j 4 0, all •Ep1 j = 1 and

Cornell U. Dept. of Engineering Physics, Ithaca, N. Y. Q = liKra pn exists and has all rows equal. The

INTENSITY INCREASE OF KIKUCHI LINES DUMIUNG author proves that if A1 , ... , Ak are n x n matrices any
ELECTION BOMBARDMENT, by E. Yoda. 11961] [2]p. finite product of which (in any order) is SEA, then for
incl. diagr. (AFOSR-64-0380) [AF AFOSR-62-7] c- , 0 there is an integer v(c) such that n t v(e) implies
AD 433073 Unclassified that every product of n At's has rows which differ by at

Also ublished In Jour. AppL Phys., v. 33: 764-765, most e. Under certain conditions, infinitely many A1
Feb. 1962. may be considered. The result is related on one of

Sarymeakov but includes cases not treated In the latter.
The change of intensity profiles of Kikuchi lines obtained The author also discusses simplifying a method of
in reflection electron diffraction from freshly cleaved Thomasian for verifying the hypothesis of the theorem.
surzaces of NaCI were followed as a function of time of (Math. Rev. abstract)
exposure of the crystal to the electron beam. :he re-
duced data taken from microphotometer traces of photo-
graph'ic exposures gave values accurate to about ± 3%. 773
At first, there is a slight, but dcflnite. increase with
Ume. The Incremeut Is about 5% after 3 min of electron Cornell U. Dept. of Physics, Ithaca, N. Y.
bombardment with a beam density of 31u amp/cm 2 . The
intensity decreased rapidly after 3 nin at this exposure THEORY OF THE X-RAY ABSORPTION SPECTRUM OF
density. ARGON. by T. Watanabe. Apr. 10, 1962 [10)p. Incl.

diagrs. tables. (Research rept. no. 12) (AFOSR-2254)
(AF 49(638)402) AD 281731 Unclassified

771
The oscillator strengths of the Is - 4p and Is - 5p

Cornell U. Dept. of Engineering Physics, Ithaca, N. Y. x-ray transitions in atomic argon were calculated using
Hartree- Fock wavefunctions. It was assumed that (1) the

REDUCTION OF CONTAmINATION IN REFLECTION effect ef the ls-hole is to reduce electronic screening
ELECTFION DIFFRACTION, by E. Yoda and B. M. by unity so that the final orbital of the ejected electron
Siegel. [1961] [4p. incl. diagrs. (AFOSR-64-0381) is essentially that in a simply excited potassium atom,
[AF AFOSR-62-7J AD 433071 Unclassified (2) the remaining electrons retain essentially their re-

spective radial positions before and after production of
A!so published In Jour. Appl. Phys., v. 33: 1419- the Is-hole, and (3) the coupling between the ls-hole
I Aand the 4p or Sp electron Is small. The oscillator

strengths, based on the dipole moment expressions, were
The rate at which contamination forms or surfaces ex- found to be 0. 0016 for the *s - 4p and 0.00053 for the
posed to electron beams in reflection electron diffraction Is - 5p transitions, respectively. Experimental values,
has been tinvestigated for electropolished single :rystals viz, 0.0018 and 0.00057, are in good agreement. Al-
of copper and cleavage laces of alkali halide crystals by though the reality of assumptions made Is not clear In
observing the decrease of the intensity in the diffraction view of the very short life time of the K state of argon,
pattern. It was found that a cold chamber at liquid nitro- the agreement between the calculated and the expert-
gen temperatures surrounding the specimen reduces the mental values suggests some interesting speculations.
contamination rate on copper by an amount directly pro- (Contrctor's abstract)
portional to the solid angle through which the specimen is
exposed to the vacuum system, and at the-smallest aper-
ture, lowers the rate by as much as 2 orders of mag-
nitude. Color centers were produced in the alkali halide
crystals exposed to the electron beam. The resultant
imperfections In the crystal lattice apparently affected
the diffracti -i spot Intensity, making measurement of
contamin. rates by this method unsatisfactory.
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774 It is finally of some interest to note that this argon
spectrum resembles closely the spectra of Ci- and KI

Cornell U. DepL of Physics, Ithaca, N. Y. as observed in KCI.

SPUMIOUS SECTRAL EFFECTS AND AUGNMENT
P•CZDURS IN X-RAY SPECTIRMETRY, by H. W. 776

heoopper. Apr. 15, 1962, 82p. incl. diagrs. refs.
(Research rept. no. 13) (AFOSR-2418) (AF 49(638)402) Cornell U. [Dept. of Physics] Ithaca, N. Y.
AD V78811 Unclassified

K-SEIES VALENCE- EMISSON BAND OF CHLORINE
Preeted at meeting of the Amer. Phys. Soc., IN KCl- EFFECT OF EXCITATION ENERGY (Abstract),
Washington U., Seattle, Aug. 27-29, 1962. by it. D. Deslattes. [1962] [l1p. (Sponsored Jointly by

Advanced Research Projects Agency; Air Force Office
Abstract published in Bull Amer. Phys. Soc., Series of Scientific Research under [AF 49(618)402], and
H, v. 7: 504, Aug. 27, 1962. National Science Foundation) Unclassified

The spurious spectral effects of (1) vertical divergenc.- Presented at meeting of the Amer. Phys Soc.,
and (2) improper spectrometer alignment (crystals and Baltimore, Md., Mar. 26-29, 1962.
x-ray beam) are discussed. The distortions produced
in such spectral features, as Bragg angle, line shape, Published in Bull. Amer. Phys. Soc... Series It. v. 7:
width and asymmetry are illustrated both theoretically 27 -M"ar. 2C, 1962.
and eerimentally. A new method is described for
aligaing the crystals, which makes use of the non-dis- The spectral region near the K-series valence-emission
persive (1, -1) position, and which is independent of band of chlorine in solid KCI has been studied In fluor-
vertical divergence. Significant new conclusions of this escence with a variety of primary x-ray beams. Specift-
study are (1) the crystal alignment and the beam align- cally, the fluorescent spectrumwas e7cited by primary
ment must be treated separately and with equal care, radiation from the L series of Pd, Ag, and Sn and the
and (2) perfect crystal alignment cannot be conveniently K series of Ti. In this way, excess energies above the
achieved in the presence of vertical divergence. Quantlta- threshold for Cl K-series emission, ranging from ap-
tIve discussion is given of the spectra, distortions which proximately 1.5 !o 100 rydbergs, were employed. The
arise from vertical divergence even for perfect alignment spectra were a.-alyz,-d by means of a 2-crystal vacuum
of the crystals and of the x-ray beam. (Contractor's spectrometer. Intensities were measured by a flowing-
abstract) gas proportional counter driving conventional electro nic

circuitry. Two principal effects are reported. First,
775 the intenst- of the prominent, high-energy satellite Cx

relative to that of the main band decreased with de-
Cornell U. (Dept. of Physics] Ithaca, N Y. creasing excess energy in a fashion consistent with a

KM, initial state for this satellite transition. Second,

X9 EMISSION SPECTRUJM OF ARGON GAS (Abstract), the main band IKis varied ýn shape, its width and
by 1R. D. Deslattes. [19621 [lk• [AF 49(638)402] asymmetry increased with increasing excess energy.

Unclassified This suggests the presence of almost-degenerate satel-

Presented at meeting of the Amer. Phys. Soc., New lite transitions.

York, Jan. 24-27, 1962.
777

Published in Bull Amer. Phys. Soc., Series II, v. 7:
W Ta-n.24 1962. Cornell U. Dept. of Physics, Ithaca, N. Y.

Primary radiation from an x-ray tube with a tin target lIFETIME OF d-BAND HOLES IN InSb, by R. D.
operated at 3 kw was admitted to a cell containing argon Deslattes. [1962] [2]p. Incl. diagr. (Sponsored jointly
gas by means of a tin beryllium window. Fluorescent by Air Force Office of Scierntific Research under [AF 49-
radiation which left the cell through a second beryllium (638)402] and National Science Foundation)
wIr.dow was analyzed by a 2-crystal spectrometer accept- Unclassifled
lng 8 parallel beams of limited vertical divergence. In-
tenities were measured by means of a large flowing-gas Published in Phys. Rev., v. 129: 1511-1512, Feb. 15,
proportional counter. Data acquisition was carried out
by means of automatic devices and the !nformation stored
in punched tape for subsequent c.,mputer reduction. De- Profiles of the InL.-2 x-ray emission in metallic indium
tailed measurements are here reported of the K9 region an,5 in InSb bave been recorded by means of a vacuum
of the argon spectrum. In addtion to the already known 2-crystal instrument. According to the usual term
91,3 and e lines, a line which corresponds to '" in assignnmnts, the final state for this transition contains
neighboring elements, has been observed. It is also a hole i. the 4d band. With suitable assumptions regard-
clear from this data, but not from previous measurements, Ing both tW's state and the initial state, an approximate
that v is complex. The energy positions of the satellite measure of the decay width of the 4d hole is obtained.
lines of 8I,3 are consistent with those which would arise
from single photon production of double initial vacancies.
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778 strengths of s - ,4p and Is - 5p x-ray transitiona were
calculated. It was assumed that : (1) the offect of th

Cornell U. [Dept. of Physica] Ithaca, N. Y. Is hole Is imply to reduce electronic screeag by unity
so that the final state ts essent•ally that of the excited

MULTIPLE EXCITATION AND IONIZATION OF INNER potassium atom; (2) the remaining electrons retain
ATOMIC SHELI BY X- RAYS (Abstract), by H. W. essentially their respective radial positions upon prefte-
Schnopper and L. G. Parratt. [1962] [lip. [AF 49(638)- tion of the Is hole; and (3) the cowpling between the Is
402] Unclassified hole and an np electron is small. The oscillator strengths,

based on the dipole-moment evressions, were found to
Presented at meeting of the Amer. Phys. Soc., 0.0016 for the Is - 4p and 0.00153 for the Is - Sp trans-
Washington, D. C., Apr. 23-26, 1962. dions, respectively. Experimental values of these

strer.gths from the latest measurements of K x-ray ab-
Published in Bull. Amer. Phys. Soc., Series 11, v. 7: sorption spectra of argon are in good agreement with
•3 Apr. 23, 1962. these calculated values. This agreement is interpred

as supporting the validity of the assumptions made. T1e
Retpvestlgation of the argon-K absorption-edge region use of Hartree- Fock wavefunctions in further calculations
has revealed a new resonance-absorption structure of atomic systems having a Is-electron vacancy are en-
followed by a new continuum. These new features may couraged.
be interpreted as arising from double-electron-excitation
processes in which an M electron ar well as a K electron
takes part In the transitions. The first new resonance 781
line lies about 23 ev above the first line in the previously
observed single-electron excitaton- resonance structure. Cornell U. Graduate School of Aeronautical Engineering,
No additional resonance structure was found in the region Ithaca, N. Y.
zero to about 50 ev. The results of this experiment are
particularly interesting, since the physical system dealt A STUDY OF MAGNE 1PHYDRDDYNANIC INDUCTION
with is such a simple, theoretical case, viz, a monatomic DEVICES, by J. M. Lyons and D. L. Turcotte. Feb.
noninteracting atom; however, no significant theoretical 1962 [57]p. incL dlagrs. tables. (AFOSR-1864)
predictions of multiple excitation or Ionization of inner (AF 49(638)544) AD 272082 Unclassified
shells have yet been made.

The performance of a laminar-flow induction Pump
driven by a propagLting sinusoidal magnetic field Is in-

779 vestigated. It is assumed that the fluid is Incompressible
with scalar conductivity, that induced magnetic effects

Cornell U. [Dept. of Physics] Ithaca, N. Y. and the ratio of channel height to wave length are small,
and that the magnethydrodynaric interaction tI large.

PENNING PiCHARGE AS A SOURCE IN THE EXTREME No assumptions are made concerning the velocity profiles
ULTRAVIOLET, by R. D. Deslattes, T. J. Petersen, and no components of the mangetic fields are ngleeted.
Jr., and D. H. Tomboultan. [19621 [ ]p. incL Mlus. An invlscid solution containing the first-order perburb-
dlagrs. (Sponsored jointly by Air Force Office of Scien- lions due to Induced currents and fringing of the applied
tiflc Research under [AF 49(638)402] and Office of Naval magnetic field is obtained. Viscous effects are inveeti-
Research) Unclassified gated and found restricted to boundary layers along the

channel walls. Therefore, the inviscid results should
Published in Jour. Opt. Soc. Amer., v. 53: 302-304, be applicable to the inner core of a laminar-flow pump.
Feb. 093 It is concluded that the induced magnetic fields do not

affect the performance of the pump to first order. How-
A spectrographic survey, in the vacuum of ultraviolet, ever, the fringing of the magnetic field caused by separa-
of Penning discharges in hydrogen, helium, neon, argon tion of the pole pieces reducen the pump performance.
and krypton was carried out. The spectra show discreet The efficiency reduction Is of the same magnitude as the
lines In the wavelength range 160 to 720A and are quite laminar shin-friction loss. The relative reduction in
free from background continuum radiation, pressure head Is slightly greater than the reduction in

efficiency. (Contractor's abstract)

780
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Cornell U. [Dept. of Physics] Ithaca, N. Y.
Cornell U. Graduate School of Aeronautical Engineering,

X-RAY OSCILLATOR STRENGTHS OF THE Is --• n p Ithaca, N. Y.
TRANS1TIONS IN ARGON (Abstract), by T. Watanabe.
[1962] [lip. [AF 49(638)4021 Unclassified SOME ASPECTS OF MAGNE'IOHYDSODYNAMIC FOW

ABOUT A BLUNT BODY, by B. P. Leonard. June 19M
Presented at meeting of the Amer. Phys. Soc., [561p. incl. diagra. refs. (AFOVSR-2714) (AF 49(638)-
Washinf-ton, D. C., Ap4 . 23-26, 1962. 544) AD 281879 Unclassified

Published in BulL Amer. Phys. Soc., Series U1, v. 7: Electromagnetic body forces are nonconsrvative. The
339, Apr. 23, 1962. effects of such forces are studied here in the case of

inviscid incompressible flow about a blunt body. The
Witt llartree-Fock wavefunctions, the oscillator nonlinear simultaneous partial differential equations

, 175 <



AIR POfiCE •"IENT[FiC R•RCH

describing tee flo•" caa be solved tn various reL•mea In the experiments reported here, only weak disturbances
corresponding to certain values of 2 parameters: Rm, are considered. A theoretical relation for the height of
the magnetle Reynolds number, and A where A to the the disturbances is derived from the aealognus gas-
-I/2 power •e the A?•en number. For the case of small dynamic problem. The theory is in good agreement with
Rm, and small magnetic force coefficient, S, equations the measured values of the disturbance height. Tim sue-
can be derived which are linear and independent. These cess of these initial experiments indicates the possibility

Sare •ived for some particular unsteady flo,•s, and the of obtaining useful information on the containment prob--
r results show that, in these cases, vorticlty Is introduced lem by exploitation of the frse-surlace analogy. (Con-

in retch a way that tt is indeper.dient of time. The equations tractor's abstract)
Sare li•rtzed by using the velocity field of o1•Llnary hydro-
Sdynamics (OI•D) in the convective derivatives. Tt •s tee.h-

uiqtm is valid for all Rm provided either A or S is small. 785
For large l•m, it results in a solution showing a boundary-
layer character. Two remzlts are of interest. First, Corneli U. Graduate School of Aeronautical Engineering,
the appearance o• rite downstream non-diflt.tsive trail of Ithaca, N. Y.
vorflelty in/he small Rm, small S case. Secondly, the
fact thaifor all cases studied the region of significant STAGNATION POINT FLOW OF A VAIKABLE PRO-
current density is close te the body, and any wake.llke PERRY FLUID AT LOW REYNOLI• NUMBERS, by M.
effect is either highly diffusive (small Rm) or extremely Lenard. June 1962, 168p. Incl. dlagrs, tables. (AFOSR-
weak (large Rm). (Contractor's abstract) 2981) (AF 49(•8)544) AD 404488 Unclassified

Steady viscous, 2-dimenSlonal and axially symmetric
783 siagr.ation-point flows of a gas are considered for the

case when the Reynolds number is too low for the applica-
Cornell U. Graduate School of Aeronautical Engineering, bilit.• of the classical boundary-layer theory. It is

SIthaca, N.Y. assumed that the low-density gas is still a continuous
Sfluid, permitting the use of the Navier.Stokes and

THE Tti]SORY OF ALIGNED- FIELDS MAGNETOGAS- associated equations as the basis of the problem. The
DYNAMIC FLOWS, by A. 1• Seebass. June 1962, 85p. effects of low Reynolds number are determined by apply-
incl. diagrs, refs. (AFOSR-2715) (AF 49(6.18)544) lng an expansion procedure to the flutd•dynamical eqt•.-
AD 281880 Unclassified lions. (Contractor's abstract)

The tsentroptc tic*" of an ideal conductor in the presence
of a n:agnetic field is treated for the case of aligned fields. 786
Particular attention is paid to riot" regimes where the
existing llnearir.ed theory fails because of a change in Cornell U. Graduate School of [Aeronautical] Engineering,
character of the gQverning equations. The vquations for Ih•aca, N. Y.
the street. Junction and a new potential function are de-
ri•.ed, and the beh•'l•r of their characteristics deter- [THEORETICAL AND EXPERIMENTAL IlTCEST[GAT[ONS
mined. These equations are then •rans•ormed to bodograph IN HIGH SPEED AEIqDDYNAMICSJ by W. R. Sears.
variables, in which they become linear. Several exact Final rept. Nov. 1, 19S9.May 1, 19•2. Sept. 24, 1962,
solut:c•s are considered in detail. Separ'ztlon of laria- 6p. (AFOSR-3710) (AF 49(638)544) Unclassified
bles :'t these hodegraph equations results in a complicated
differential equation, which is discussed briefly. Finally, The results of the reEcarch carried out during the period
the approximate equations appropriate to each traneitiov of this project are summarized under the following head-
are derived, and simple solutions exhibiting these transi- lngs: let-flap theory, unsteady boundary-lsyer flow;
.•i•ns are g•ven= (Contractor's abstract) ga•lynamlcs with chemical effects; hypersonic flow,

rarefied-gas dynamics: plasma dynamics; and magneto-
flutddyn.'tmics. A ll•t of 25 reports and publications re-

784 suiting from the research is included.

Cornell U. Graduate School of Aeronautical Engt:•eertng,
Ithaca, N.Y. 787

AN EXPEI•MENTAL STUDY OF THE SURFACE WAVES Cornell U. Graduate School of Aeronautical Engineering,
GENERATED BY A TIME VARYING MAGNETIC HELD. Ithaca, N. Y.
Master's thesis, by G. C. Light. Feb. 196• [.,•p. incl.
illus, dlagrs. (AFOSR-2956) (AF 49(638)544) A PEI•OIXC BOUN'DAR'/-LAYER FLOW IN MAGNETO-
AD 2'77712 Unclassified HYDBODYNAMICS, h:f D. L. Turrotte and J. M. Lyons.

[1962] [10]p. incl. diagrs. (A•C)SR-4245) (AF 49(638)-
Surface waves have been generated on a circular pool 544) Unclassified
of mercury by means of induced currents. A discharge
through a pair of coaf..al coils generates induced cur- Also published in Jour. Fluid Mech., v. 13: 519-528,
rents in the mercury; these currents in turn interact Aug. 1962.
with the currents in the coils to produce a force. The
geomctry constitutes the free-surface analogy of the cir. An attempt is made to so':ve a boundary-value problem
culsr pinch. The height of the free surface is analogous posed by induction electromagnetic pumps and generators.
to the density in an infinite column of compressible gas. Solutions •re obtained by an expansion technique and a
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momentum method for the laminar, incompressible flow 789problem. For large values of the interaction parameter
(14 2 H1 /oue) viscous effects are shown to be restrict.-1 Cornell U. Graduate School of-Aeronautical Engineering,a e Ithaca, N. Y.
to periodic boundary layers. In regions of high-fieldstrength, a local Hartmann solution is valid. Where the STRUCTURE OF COLUSION- FREE MAGNEIOHYDR-.applied field is weak an inertial boundary layer Is present DYNAMIC WAVES, by T. A. Wilson. [1962] 15]p. Incl.which thickens in the upstream directior. A logical ex- diagrs. (AFOSR-J734) (AF 49(638)544) AD 414078planation of this phenomenon is given. The condition that Unclassifieda boundary-layer type flow exist is obtained and is shownto be In general satisfied. The results show that inviscid Also published in Phys. Fluids, v. 5: 1451-1455, Nov.theory may be used to calculate the overall performance 1962.
of electromagnetic pumps and generators while theboundary-layer theory developed here may be used to ob- Properties of the 2-fluid plasma equations which lead tolain the wall shear stress. (Contractor's abstract) a partial theoreticO model for the collislonless shock

wave are investigated. First, a nonlinear symmetric-
pulse solution to the 2-fluid equations f"or a cold colilsion-788 
less plasma is described. The propagation speed of the
pulse is between the Alfven speed and the fast-waveCornell U. Graduate School of Aeronautical Engineering, speed, and the pulse thickness is of the order ofIthaca, N. Y. 2 24
(mic /4ve N) ', except for geometries in which ;the waveELECTIUCAL RESISTANCE AND SHEATH POTENTIAL normal makes an ange of the order of (me/mi) or lessASSuOCATED WITH A COWD ELECTRODE, by D. L with the upstream magnetic field. An effective conduc-Turcotte and J. Gillespie. 11962) 171p. ic. diagr8 . tivity is then introduced in the equations of motion of therefs. (AFOSR-5121) (AF 49(638)544) AD 438558 plasma and a shock thickness is estimated. The calcu-Unclassified lated dependence of shock thickness on Mach number Is

Presented at Seventeenth annual meeting of the Amer. shown to agree with the available experimenta! data.Rocket SOc., Los Angeles, Calif.. Nov. 13-18, 1962. Finally, the growth of a sinusoldal pinch instability of acurrent-carrying plasma is shown to have the average
Also published in AIAA Jour.,. v. 1: 2293-2299, Oct. effect of a finite conductivity as was postulated. Con-A, 9 n u- Otractor's abstract)

The boundary-layer resistance and the difference in 790sheath potentials between a pair of electrodes have beenmeasured in a shock tube. Using a small, square elec- Cornell U. Graduate School of Aeronautical Engineering,trode and a strip electrode flush with the wall of the Ithaca, N. Y.
shock tube, the electric current that could be drawnacross the shock tube was measured as a function of the CURRW.NT-LAYER DIFFUSION IN A ONE-DtMENRONALshock wave position for several applied voltages and load PINCH, by T. J. E•lk and D. L. Turcotte. [19621 [5]p.resistances. All measurements were made in air at a incl. dlagrs. refs. (AFOSR-J735) (AF 49(638,544)shock speed of 4.35 mm/1 u sec and an initial pressure of AD 414120 UnclassifiedI mm Hg. In the range of applied voltages considered,the boundary-layer resistance was not a functiot of the Also published in Phys. Fluids, v. 5: 1288-1292, Oct.current level. The change in the sheath potential was of 1962.
the order of several volts. A cc -tinuum theory is de-veloped to predict the boundary-layer resistance for small Diffusion of the current layer at the surface of a com-current levels and the sheath potential. The sheath aolu- pressible electrically conducting gas in a 1-dimensionaltion is separated from the convective compressible pinch Is unalyzed in the limit of large time. Magneto-boundary-layer problem where ambipolar diffusion hydrodynamic equations including finite scalar electricaldominates. In the sheath, the transport equations for and thermal conductivities are used, and the degree oftons and electrons In an electric field are solved nu- ionization is taken to be constant. A parameter, whichmerically. Resulting Integrals for the dimensionless is proportional to the diffusion speed divided by the soundboundary-layer resistance and sheath potential are evalu- speed, is used to show that the inertia terms may beated, both in the sheath and in the compressible boundary discarded in large-time high-electrical-conductivitylayer, to obtain results that can be compared with experi- problems. Some numerical results for the temperature,ment. Values of the resistance obtair.ed assuming the velocity, and magnetic field within the current layer areionization reaction to be frozen, are not in agreement presented in terms of a similarity variable. In the caseswith experiment. Reasonable agreement between theory analyzed, the gas boundary is displaced from its Infiniteand experiment Is obtained for the magnitude of the sheath conductivity position by an amount which is of the orderpotential. (Contractor's abstract) of magnitude of the current- layer thickness. Comparison

of constant conductivity with temperature-dependent con-ductivity results shows that Joule heating at the gas
boundary improves confinement if the initial conductivities
are low.
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761 of1 a blown-flap, and also the penetration of a sharp-
edged gust. Justification is given for representation

Cornell U. Graduate Sebool of Aeronautical Entneerlng, of the jet, In the limit of high speed, small thickness,
Ithnas, N. Y. and constant momentum-flux strength, by a vortex sheet,

across which there is a pressure difference proportional
7= WIMTVNG-MOMENT COEFFICIENT OF A JET- to the momentum- flux strength and inversely proportional
FLAPPED THiN AI.VPI•L, by J. C. Erickson, Jr. to the local radius ef curvature of the jet. The dynamic
[1962i (I*. ill. table. (AFO6R-J736) (AF 49(638)544) and kinematic interaction of the main stream with the
AD 414145 Unclassified vortex sheets representing the airfoil and !et are shown

to be described by a coupled set of equations consisting
Ai Jour. Aerospace Scd., v. 29: 1489- of a third-order partial differential equation and a slngu-
Am, Dec. 196. hlar integral equation, along with appropriate boundary

conditions. The properties of these equplons and their
11see recently found the lift coefficient of a jet-flapped relationship to classical unsteady thin-a•,•foll theory and
Na alrfbiL To complete the results, the present note steady jet-flap theory are disaussed.
Outnm the calculation of analytic espressioss for the
plichhg-ugoment coefficients af such airfoile. These
expreasias agree well with the numerical results of 794
D. A. Opetce.

Cornell U. Graduate School of Aeronautical Engineering,
Ithaca. N. Y.

792
TRANSONIC FLOW OF A PERFECTLY CONDUCTING

Cornell U. Graduate School of Aeronautical Engineering, GAS WITH ALIGNED MAGNETIC FIELD, by K. Tamada.
Itfca, N. Y. [1962] 181p. incl. diagrs. (AFOSR-4247) (AF 49(638)-

674) Unclassified
A GENERAL TRANSFER-EQUATION APPROACH FOR
TN TRANSIION REGIME OF RAREHED-GAS FLOWS Also published in Phys. Fluids, v. 5: 871-878, Aug.
AN)D OME OF 121 APPLICATIONS, by S. F. Shen.
JIM] 130]p. IncL dagrs. table, refs. (AFOSR-J1045)
(AF 49(=8)544 and AF AROSR-62-201) Unclassified The 2-dimensional transonic flow of a perfectly conduct-

ing, inviscid, compressible fluid past thin body with
Also published in Rarefied Gas Dynamics, Proc. Third aligned magnetic field is studied by developing a small-
Interat'L Symposium, Parts (France) (June 1962), New perturbation theory in the hodograph plane. It is shown
York, Academic Press, 1963, Suppl. 2, v. 2: 112-131, that the equations of motion as well as the conditions for
1963. (ARO1R-5310) possible shock waves can be reduced to those of ordinary

flow by a suitable afflne- transformation. Thus, Von
For solving the boundory-value problem of the Boltzmann Karman's transonic similarity law is extended to the
equation at arbitrary Knudsen number, it Is proposed to present clase of magneto-gas-dynamic flow. In this ex-
use the transfer equations with approximate distribution tension, super-Alfvinic flows (flow speed larger than
functions that eihibtt the proper collision effects. Such Alfven wave speed) are found to he simila- ýo the corre-
a distribution function is deduced by an elementary anal- sponding ordinary flow, while sub-Alfvenic flows are
yest of the simpler Krook equation. It may be ieprded related to the orz'.nary flow with reversed flow direction.
as of the relaxation type, changing from the free-molecule The flow over a alf-wedge at Mach number I is con-
limit to the continuum limit exponentlally with the number sidered in detail. (Contractor's abstract)
of colltsons. Applications to the linearized plane and
cylindrical Couette flows are made. Though more
cumbersome than earlier, simpler approaches, the pres- 795
eat theory Is fundomentally more defensible and seems
to yield better details in the Knudsen layer. (Contracl Cornell U. Graduate School of Aeronautical Engineenng,
tor's abstract) Ithaca, N. Y.

FLOW OF A SLIGHTLY CONDUCTING FLUID PAST A
793 CIRCULAR CYLINDER WITH STRONG, ALIGNED MAG-

NETIC FIELD, by K. Tamada. [19621 [7]p. Ire.. diagrs.
Cornell U. Graduate School of Aeronautical Engineering, refs. (AFOSR-4248) (AF 49(638)674) Unclassified

Ithaca, N. Y.
Also published In Phys. Fluids, v. 5: 817-823, JulyA TBZORY POR UNBTEADY M0ORONS OF JET- ]-62.

FLAP ý) THIN AIRPOULB, by J. C. Erickson, Jr.
Bsept. .62. 2D00p. incl. refs. (AF 49(638)544) The induced magnetic field is neglected owing to the
AD 407504 Unclassified small conductivity of the fluid. The effect of the mag-

netic field upon the flow is also assumed to be so small
A linearised model for the incompressible, inviscid, that it can be treated as a perturbation. Thus, the first-
Irrotaticnal, and unsteady flow about a thin airfoil with order correction to the nonmagnetic potential flow is ob-
jet-flap is formulated. The unsteady problems con- tained by a simple perturbation technique. The solution
Adored are the transient and oscillatory deflection of indicates existence of a nondiffusive, vortical, velocitythe jet, plunging and pitching of the airfoil, deflection deficiency which extends indefinitely downstream of the
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cylinder. The flow field at great distances ts also re- 798
considered as a problem of singular perturbation. (Con-
tractor's abstract) Cornell U. Graduate School of Aeronautical EngneriWg

Ithaca, N. Y.

796 MECHANUM FOR VIBRA-,1ONAL RELAXATION AT
IIGH TEMPERATURES, by 8. H. Bauer and S. C.

Cornell U. Graduate School of Aeronaftical Engineering, Teang. Apr. 1962 [21]p. tncl. d&tgr. rate. (AIO$R-
Ithaca, N. Y. 2790) (AF 49(=38)716) AD 2744"7 Unclasefied

MAGNEIOGASDYNAMIC FLOWS WITH SHOCK WAVES, Also published in Phys. Fluids, v. 6: 182-189, Feb.
by N. Geffen. [1962j 151p. incl. diagrs. refs. [AF 49-
(638)674] Unc=assified

Attention is called to several mechanisms which effec-
Published in Phys. Fluids, v. 6: 56-571, Apr. 1963. tively couple translational and vtbratioral motons through

the intermediary of chemical reactions. It was proposed
A consistent small-perturbation theory for the aligned- that these prucesses lead to shorter relaxation times
fields, steady, mapetog tdyamic 2-dimestonil and than those expected from direct energy exchange via in-
axiymmetric flow of an inviscid conductor in the sonic, leastic collisions. Semiquantitative estimates wer made,
Alfvinic, and hypercritical regimes is developed, and and relan tion times for those different processes were
approximate shock relations derived by a simple method, compared as a function of the reciprocal temperaturen.
This results in nonlinear relatively simple systems of At high temperatures, it was proposed that t1w transfer
equations and shock relations for mixed flows around of energy from rotations to vibrations at approxinaty
bodies in the transition regimes. It is found that transonic constant total energy could be nduced by distant coli-
magnetogasdynamtc problems can be reduced to gaedy- saone. These serve only to balance the change in rota-
namtc ones; each gaedynamic transonic flow around a tional angular momentum. Such events provide altersate
given body implies an infinite number of magnetogaedy- paths for rapid vibraticaal relstion, particularly for
namic patterns around the same body for all values of the upper vibrational levels, and may account for the
Alfven numbers different from zero and one, and each of discrepancy between the observed and calculated rates
these, in uwn, yields another family of flows around of dissociation. (Contractor's abstract)
similar buies, according to a modified von Karirnn
similarity rule. The hypercritical and transonic systems
are mathematically similar and obey the same similarity 799
rule. An explicit correspondence between specific tran-
sonic and hypercritical flows does not exlst, but transonic Cornell U. Graduate School of Aeronautical Engineering,
arguments and methods can be used to infer qtalitative Ithaca, N. Y.
properties of hypercritical flows and to obtain exact solu-
tions of hypercritical flow patterns. (Contractor's RATE OF DECOMPOSIION OF AZOMETHANE IN A
abstract) S[H)CK ITUE, byG. Chiltl, C. F.Aten, Jr., a092.

H. Bauer. [1962] [17]p. incl. diars. tables, vifs.
(APOSR-3675) (AF 49(638)716) Unclassified

797
Also publUs--d In Joar. Phyr,. Chem., v. 66. 1426

Cornell U. Graduate S.-hool of Aeronautical Engineering, 1431, Aug. -O61.
WIaca, N. Y.

The prolysis of asomethane was studied in a shock tube
INVEST[GA7ION OF CONDENSATION PROCESSES over the temperature range 00" to 13001L Concentrm-
BEHIND NORMAL SHOCKS BY OPTICAL METHODS-A tions of the asomethane - 1-3 in argon were used. 7he
FEASIBILITY ANALYSIS, by Y. Ttmnat and S. IL rate of decomposition in the itrAdent shock region was
Bauer. Mar. 1962 [19]p. incl. diagra. tables, refs. followed spectrophotometricalhy at ) 338 am. It was
(AFOSR-2789) (AF 49(638)716) AD 27451S estimated that under ah.k co.Adtions the depletion of the

Vuclassified reactant via a chain mechanism was negligible compared
to that due to the tmlmolecular decomposition. Due to

The objective of this report is to analyze the conditions the exothermicity of the over-all reaction (products, N2
under which solid particles, formed in a shock tube by
thermal decomposition of selected compounds, may be and C2 H6 only av rage r." constants could be evaluated
detected and to propose experimental methods f.or deter- from the recorded .sctllos-cp, traces. Thae were
mining thr induction time for the initial condensation, fo',md to fall well - thin tbh Pi rapolations of the 2 most
the nut-jer of particles formed per unit volume, and recent low-ten p tirature ot-dos, based on a strict
their rate of growth. Examples of substances which are Arrhenltus teimpl'tre dependence. (Contractor's
proposed for expertment.l study are benzene, lead tetra- abstract)
ethyl, and chromium carbonyl. The principles of light
scattering by small particles are reviewed briefly In
Section I and their application to condensation problems
in a shock tube is dealt with In Seý.don [1. An analysis of
the second parameter to be measured is presented in
Section M!, and In the final section, specific proposals
far experiments are discussed, taking into account a few
order of magnitude results which have been obtained.
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Cornell U. Graduate School of Aeronautical Engineering, Cornell U. Lab, of Atomic and Solid State Physics,

[STUDIES WITH A SINGLE-PULSE SHO)CK TV-BL 1. THE INVES11GA71ON OF SOU1D SURFACES BY FIELD
LS- TRANlS ISOMEIUZAT[ON OF BUTENE-2. by A. EMISSION MICROSCOPY AND MASS SPECTROMETRY,

1,1abz neldSig. THaer teprtr and ge. covered J as w19C2 myI .Bade ftley Ficnals ofpt Fteb. 1, evaporatin,1
butene in argon tabes, usefs. (AFare wereX7I made. bManacr. Additional4p info .rmaiofws. (AObtaied o d

vPur-lshed chJoromatomraPhys. The 38r-ore rate23 The- tr hymisicon phfaenomenafomezirconiumetl anderometof

trapolatedhig Arrteniu courveon of 2n rectolnt lo-emeatr trctrs abstrct
studies.e An actiatio energy oxge an, rathere twenr2.

behind relecI taied wheksn a strightlinle Ishdrkwnube-o n ul pcfclyfrti ups.A netgto
twnoeen theshigh nd the lwtemperature ra ta. Toveed rate 803 ao h ehaim fsutrigvprto
coinstato 150Lainedicncnrainso = 1 1 %eand-6% of /theaddsrto fo oydnm.tnaupaiu

buten to agon wre usd. Anlyseswere n, Cranfed coppe. ofdieronauticsformathony Bucs]otie o lc
vpossibase sourcsofmerogrspy in e e flaingreat-orde rties con- Broeissot hnoeafo).oimanoeo
inthe obtinge-pulthse swok tueare slcustey (Con treac- isaly ihtefedeiso irsoe Cn
taoa renscuvso2reetlwtmeaue tator's abstract)THREIAANEPEINTLSUYO

studiSURACES bn A.iato enrg Smit and rahe ta 6Lb No8
twe1 1962 high. iand tus lowrs tablesur refa. TChe ratte0

Cnr stnel U. tairad is e School . x11 q -6 0 / T. Caft) ol of Aeronnaticl Engineering] Buckis) i
Possibe1VFUDDN sore ferosi valutnreactonWimeW(G Binn~rit.).ub'etoudrhyre

iTh nuerca solutions shoc thee paria discerentia (Conra-

AFA ANDR6-21 MASncANFERFRM ON40iedMA

Combustio. Corndael U., lila., ArN. Y.ci (Aug. n-ept.n UnFrac Pgssdgia ouer ehdlassibeen
1962), New York AcdmcPes,18,p.8782eeledtalyhi numerical solution othpaildfforeobtiaininga

MAGNETO- ~ ~ ~ ~ ~ ~ ~ srfc aLMDNMCNZL FOb .to nd fuidntempreraileturt-e frth bonase ofayrbitary

IL Stdesars .R reported and bot crss b-iedand aligned ditiuinofha lxa tesrae Smlae l

J ]-ieds L channl osý toacraine ref the and under Whet baenrobtimaedeutin for calulaip hea tr ý -2 andsfer overd

conditions ~ ~ ~ ~ ~ ~ ~ ~ ~ nmbr the varo, trn1in bende elipi adaftplewihabTrahet fluxid aretdeiod ofinrm

Als gypbol bhedvior cant beycrossed smoothly on stead wamsuse annd turb intfew.ationvericarthed thorutical

lowandwheher uchnozle ad dffuer fowsaresoutioe n, fludpermensperaue maeonwhc the caof ncentra-y

stable to propagating disturbances. Within the limits tion profiles cof the injected gas (carbon dioxide) at differ-
D1 various necessary approximations it is concluded ent stations were measured when the pipe had another
(1) thiat smooth transitions occur in steady flow provided gas (air) flowing turbulently through in the auial direction,
tOat choking at the speed of sound Is avoided by meeting and the gas Injected was passed through a porous section
necrissary design conditions, (2) thet the resulting nozzle of the tube wall. (Contractor's abstract)fIlzw2 are Qlable to sufficiently small1 disturbances,

(3) tEW aligned-field diffusers are unstable at the speed
of sound and may alst, be unstable at the Alfv~n speed, 804
and (4) that crossed- field diffusers arc generally unstable
at a criticall uupersonlc speed but may be stabilized by a Cranfleld Coll. of AeronaudIcs [Bletchley, Bucks]
divergence of area and the presence of a strong mag- (Gi. Brit.).
netic field. (0ontract')r's abstract)

THE CALCULATION OF WALL AND FLUID TEMPERA-
TURES FOR THE TN(X)MPRESSBLE TURBULENT
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BOUNDARY LAIER. WITH ARBITRARY DISTMRBUION boundary-layer velocity law was assumed, and the
OF WALL HEAT FLUX, by A. G. Smith and V. L. Shah. Schmidt method of integration used. Boundary-layer
.1962) 1!p1. :ncl. diagrs, tables. (AF 61(052)267) temperature distributions up to x, = 106 are resented,Unclassifed together with the 'Spalding function- St.c-"). A

Pubhshed in Internat'l. Jour. Heat and Mass Transfer, method is given for the appliction of the solutic-s to
T77M-'7'I189, Dec. 1962. the mse of arbitrary distributlo i of heat flux at the

wall. (Contractor's abstract)
Numerical solution of the partial differential equation
for heat transfer in the incompressible turbulent boand-

ary layer las been obtained for uniform (tL oC u1..cf/2) CutLbCmrde asW * ] Cruft Lab., Cambridge. Mass.

and for Prandtl numbers 0.7, 1 and 7. The Spalding see Harvard U. Cruft Lab., Cambridge. Mass.
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805 ~wi~b losw well-defined boundaries, as opposed to tIs
with well-definejd boundaries, are more amenable to

Delaware U. [Depzt. of Chemical Engineering] NewarL membership changes. RIis hypothesized that a broadly
defined grou can endirace a greater variety of pernoms

:TIEZ OXWATIOK OF MON1 AND ITS ALL40TS AT HIGH than a narrowly defined grou, and the cost to the group
TIMPURATUM~j Losydaet d or fet de an alljiages In the procem of establishing the newcomer is dlmin-
a haode 0, v 4u1e, by C. & Dircheamll. [1M)2 ished. Imnplications for group mwavivul are discussed.
[tp sc la. rets. W=1~-6-0759) (AF AFOSR42-
174) AD 430241 Unclassified

Presooed at Cont. Internationls, des Arts chimiyaes.
(Apr. W5May 4, IM6),Pkrl (France). Documentation, loc., Bethesda, Md.

Alm *1"CioCrre sdas et Anticorrosion, v. 10. FORtMAL RESULTS IN THE LOGIC OF MM ENE, by
53196T=7, Oct. IB3. M_ Jmres- 19621 [4)p. (AFOSR-3227) (AF 49(6M8)-

1146) AD 44OtM3 Unclassified
The mechmaanism and kinetics of the oxdaton of pare
Iran are ovlmed by expeiments which abour the pri- inPhilos. Studies, v. IS- 7- 10, Jan -
cipa Proem of diffaslw mInerfering Inathe growth of; W T
each layw of nyle, the mulfurltiosa of Iran and t"e
*effcs fcr acks and pores. The ofects of the oukidi- Some results caicerning existence In mathematical logic
In gas and of the cownsitluents on Fe-O system wr are dimscused. I is enested that some of the procis
studied. The importance at the inability of the calions are not acceptable in the logic of existence. I would
is explined. The doetbility at the corrTeso. at the semthat Leonard's system of logic would either re-

croisfilm depends ow the inability ofime ions which Jedt the view that it is Contingent that something exsts
caus the growth, sibee the creqi ofa hihe a idIs or hold that the logic of existence is a logically impure

goendby Ionic d~inion. Recent remilts concerning mixtue of necessry and contngent principles.
teffects at -nagmtic phenmmna ow the diffesion of

Fe and its alloys are given..

336 Documentation. Jac-, Bethesda, Md.

Delaware U. Dept. of Chemisitry, Newark. A NOT~E 4K ODVElSION, byIt. U..Joues. [1362] [2)p.
(AFVWI-J244) [AF 49(63U)1146] Unclassified

MADELUNG CONSTANTS FOR THE CALCIUM CARl-
BMlE AND PYRITE CRUTAL STRUCTURES, by R. Also pnblishdw I Mind, Y. 71: 541-542, Oct. 1962.
Wood. [l 162[3k. Inc. tables, refi. (AFOS-2105)
(Al 4(606)1054) AD 611361 'Unclassified Recenly a logic Wa been proposed by Leonard that ad-

mits slugur terms that denote nothing. Insuech a logic
Aloe!ýddI Jour. Chem Phys. , v. 37: 566-900, there Is a certain prAlmn concerning dhversion. Supý-
Aug.1,13mt. pose tht statements of the form fz are interpreted in

mich a may that they are true if and only if the term that
The Madehmg constants for the calcaium carbide and plays the raie of x deontes something to which the term
py"t crystal structues have been calculated assum- that plays the role of f is applicable, but fase if the
In that the nant can be repesented by 2 sqherically conition Is not fulfilled. CowmdL- the following 2
symmetric charge distr~nions. The results Indicate sentences: (1) - Mc and (2) !(- Mz)c. A logic that al-
Oat the assumption that the anion is sipherically syin- lows sos-demoting terms can without harm permit an
mutic can lead to small errors in the case of the Inference from (2) to (1), slnce in this case the premise
pyrite structure and large errors in the case of the is false if the singular term In question does nit demote,
calcium criestructure. (Codnctor's Abstract) while the Icierec is valid in the usul way If that term

does demote. The difficulty rd disallowing an Inference
such as that from (1) to (2) can be met by adopta

607 Quissa deoice of construing all singular terms as ab-
breviationa for definite descriptioms. This device will

Delware U. [Dept- of Psychology] Newark. nit, however, meet the following difficulty which Is very
similar to the owe above concerning chverslon. COR-

TEX NEWCOMER'S ACCEPTANCE IN OPEN AND adrthe sentence "Pericies worshipped Zowe' which
CLOSE) GIROUPS, by R. C. Ziller. [1362] [86p. might be abbevaited as follows: (3) ̀ Wpr.. By a logical
(&FOUI-J425) (AF AFOS-62-95) AD 407716 principal very similar to that by which one passes fromn

Unclassiled (1) to (2), we may pass from (3) toc (4) 1(Wpx)L_ N we
stiM bold to the first agreement above concerning the

SPersonel Ad-'-.-, v. 25-. 24-31, conditions une which a statement of the form fa: is
WOV 196Ltrue, then (4) is fals since:a denotes nothing. Nithe

device of aing all singular terms as abbreviations for
Resuls bulate that closed groups and those which have definite descriptions Is adoped, then (3) and (4) have the
a history of success are likely to reject the ideas of nmie trst vwie, and all such sttements as (3) are
haowlefteable outsiders. a is proposed that groups false.
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810 ~for the analysis of problems about seeni-iolatiat soids,
semi-infinite circular cylluders, and elasitic layer are

Dublin U3. CoIl. (Ireland). written down. Finally, solutions al 2-dimenulaml preb-
lems are discussed.

THE NATURE OF SODIUM EXCHIANGES IN' BOIATED
FROG SARTORII, by D. Conway, Id. G. ffrlsgton.
=nd M. MallaneY. [1962] ' 20)p. incl. diagrs. tables, 812
refs- (Sponsored JoL-1Iy by Air Force Office of Scien-
tific Research under JAF 61(052)4351 and Public Health Duke U. [D,-v. of btathemat~cs] Durham, N. C.
Service) Ila"' ss.1f ed

RESEARCH IN PARTIAL DIFFEREKTIAL MQUATMN39,
P61blished in Jcnur. Physiol. (London). v. 165.- 246-265, by J. J. Gergen. Final rapt. Feb. 23, 1962, 7p.
fe-bTOW. (AFOSR-224) (AF 46(6U)8)92) Unchsasifed

The entrapce of Na ions into tzeiated frog sartoril has A summary df research done on partial 41ff ererAtil
been studied at approx O'C and over a 24 hr period. equations is presented. Topics considered inclpie: the
The e~dernal fluid was of the Rlnger-Couway type. The~ applied mathematics aspects of partial differenial
Na econtent was usually 120 mM and the K content was equations, the perturbation of I-pairameter groasp mat-
varied from 0 to 20 mM. With an emternal Na of 120 tary representations, and Poisson approatinitipg fuse-
mM and a K cmntent of 0 or 2. 5 mM, the ned entrance of tions. In addition, the followft theore is proved: A
Na ions occurred in 2 phases- phase 1 brought the Na compact near-ring with zero radical is the complete
coattat to aboat 40 m-equiv/hg and was ended in 3-4 hr. Cartesian prodact of a family of finite simple near-rIngs
Phase 2, alter a further 20 hr, brought the muscle to
about 50-59 m-equiv/g. The inclusion of omaleain in
the esiernal fluid had no appeciable efect an the Na 613
entrance. With an external K value of 5 mM or more,
the first phase is decresed and the second phase does Duke U. [Dept. of Mathematicsl Durham,, N. C.

£ not occur. Evidence is presented indicating that the
first Phaase of such Na entrance arises from increamn 'WEAK EIGI2(VECTV AND THE FIMCTMVAL CAL-
Permeability involvinag an mater comavrtment of the CULUS, by R- T. Harris. [136] (181. Wuel. refs.
fibers, or the whole fiber in a special group, while the (AFOSR-3141) (AF AFCM-61-51) AD 436179
second phase of Na enrance occurs throfta pores of Unclassifited
normal dimensions into an inner compartment of the
fiber. Normally the outer compartment, if this exists, Aloelsidi Trans. Amer. Mit~A. Soc., v'. f
would appear only as a potential space. From studie 367-354, Dec.IU3.
of the membrane potentials, potssium amut water Con-
tent, and interfiboer space meiasrements, additimi This article constitues; a substantia generalization. of
evidence is presented for the Cornwy membrane theory. the theory of weak eiganvectors dofised by extealtons
It is shown ttat the receo remsul of Stenbabch, using of aspace- Let DCEC-VcD be separable hmach
the sartoril of the Harna piptens, provide further ev'i- spaces; let!I be the set cl strongly coatimacas represen-
dence for the conkcet of a critical energy harrier to the tatioos of the additive groV of reals in 1(E), 2 the set
secretion of Na ton from Na-llAded eartoriL at r 12 such that pr(t) u I sr(t)j DI jyD) is integable

and Crffl,bl0 Is laegrable for each a, b aD, S* the

DkU.[etofMathma~tical Dt~rham, N. C. j~~Il.t) - a rt a(rtI 1 ,

SOLU7ON OFTHE QUAIO~ OF HEROELS- r(-t)J 4 1) and let S(r) be the algebra d %actions f

TIC SQUILDIIRUM, by L N. Seddon. 1196111131p. which are o~ch Fourier traitsforms of a me&;vre Elf on
incl. rots. (AFOM-4728) (AF 18(600)1341) the line such that P rF arnf no* u Din dene t3Anad
AD 41396 Unclassified rO .Oo stestIe r11 f~

Also publishaed in At -h- Meeh. Stoeowaskej, Y'. M14
113-125, 193L 0 e f(a, e jý for fa(n C, and a,, toth sia 3(t for

A solution is givfn of the equations of thermoelastic whichzdmr(t)e dofne a tr anor 2 , E w v Tf cu-

equilibrium approate to problems In Which the ccondi- r(xm)dfusatadri- ohix .,cm

tions -Y. =, =z-0, on z = 0, are imposed. it is not mutes with r(t) and f - Tf Is a continau,s itoup'm
assumed that the normal componect of stress is zero, to a subal thra of L(E). V r OE2, there is ea imis amp
It is shown that the stress and temperature fields can IL- Te 14LD, I) such that ft Ca, T2.ble 4).z t (T)a~b
be e~essed in terms at 3 harmonic functions , it,
and X Lurye's solution isushown tobe derivable from it fCO(r). Ifr f!1, 1 -, (r), Ce g e then1 -Wk pLe
this general solution by takig X = 0 and nklg 0 Pro-~ the setS 41Lctrrespouds; to the set of .igenvectom-, tMe
portional to bo//8L The form of solution for problems
with axial symmetry is derived and solutions maitable set of). uch that3).i0 to the spectrum. Simnmtiess

between the spectral properties of r £ 91 and thmsk for

> 183 -c



ADit FGRCE SCIENTIFIC RESEARCH

spectral operators of scala type are eahibied. It is nervoaz systcm activtion ard a wore relaxed psycho-
proved also that if r f $, the rage o T is contained logical etate as the experimm t mworessed while body

icAneis subjects showed alerting to the *timulaut and mixed
in it and for *%em!ors of cyclc type this nge is responcf to sedative. Hence, altering the Internal state
a Representatiom the•eorems for n3unitbry operators of the 2 subjects changed their response patterns to the
and other xcperete namples are giv ( v. experimeatal environment. In ancther atudy the re-
abstrac at spouses of s.ubjects given IM D tring. 7-hr low sensory

input experiment were comaured tot espo. -es 1 sub-
jects given a placebo. The effects in the I. '- slects

814 were very similar to the rewpxses of field subjects In
the previous study. Pcessible neurol iormooal and neu-

Duke U. [Dept. of Mathematics) Durham, N. C. rophg o;ogiclm differences i3 additto to perceptuAl
mode and persalty differ sates in Wdy- a' field-orl-

CONVERGENCE OF EFENDEZ BERNSTEIN POLY- ented subjects are discussed. The pca•b3le application
""NOMLU IN THE COMPLEX PLANE, by J. J. Gergen, of the experimental results to clinical diagnostic and

. G. Dressel, and W. H, Ourcell. Jr. [19621 [101p. therapeutic problems and selection and training prub-

to1. refs. (AFOSR-64-0730) (AF AFO -61-51) lems in aeroselce research are reviewed.
AD 436515 Unclassified

tMij sPhed In Pacific Jour. Math., v. 13: 1171- 816

Duke U. Medical Centr, Durham, N. C.
The foWlowing theorem Is proved: Suppose that !(z) is
analytic and has property B in p(d), where d is a posi- PERCEPTUAL AND E1VIRONMENTAL D4FLUENCES
tive number. Then the ftncti--ns Pk(zS) = ON PSYCHOPHYSIOLOGICAL RESPN•SES, by A. J.

Silverman, S. L Cohen, and B. M. fhmavonian. [196I2]
et- I -i±---.-f 0 0< k, satisfy the foHowIng [181p. incl. tables, reis. (AFOSR-JOPO) (AF49(638)-

ý=0o k '354) AD 4!3630 Unclassified
4 conditions. (I) Pizt() is an ,-mire function of z for

each k. (2) Pk(z;f) - f(z) as k - = in p(d). (3) The con- A4so of th Ree nten h AinnBiological Psy-chiatryj7PF. a[the Seventeenth Anuzal Convention

vergence in (2) is unuf.rm on each conact subset of and Scienfic Pr 41m o the Society of Biological
p(d). (4) The functions fP((zi/kXl]," where Xk= Psychiatry, Toronto (Canada) (May 4-6. 19l2,ed. by J.

expll;(2k)1. have property B uniformly in p d). Wortis. New York, Plenm Pu.ss, v. 5: 347-3"4, 1963.

Body (field-indepeadent) and fisld (field-depende -) sub-
jects were exposed to 2 experin~eats characterized by

815 uncertantby, immobility, social isolation, and low sen-
sory inputs. In the second experiment a pill (either a

Duke U. Medical Center, rmrham, N. C. stimulant, sedative, or placebo) was given just before
the experimet began Field subjects retained mere

PSYCHOPhYSIOLOGICAL STUDIES IN ALTERED aroused than body subjects during the 2-hr eqpeiment.
SENSORY ENVRONMENTS, by S. L Cohen, A. J. Mddle sujects were least aroused in generaL Inter-
Silverman, and B. M. •amavonlan. [19621 1231p. imnL view data revealed more evidence of ego disorganization
dlagrs. tables, refs. (AFOSR-J372) (AF 49(638)354) among field subjects with more di-comfort and restless-
AD 403612; AD 406452 Unclassifiet, ness, projection, imagery, and time distortioa. Field

subjects with plact* show more CNS activation than
Presented at Fifth European Coed. for Psychosomatic body subjects with placebo. The effect of the pill in
Research, Apr. 23, 1962, Madrid (Spain). this experimental setting appeared to be a general lower-

ing of CN2 activation. This lowering was more pro-
Also E!n d in Jour. Psychosomat. Research, i. 6: nounced in the body than in the field group. Field sub-

6-281, 19652. jects are mr=e sedated with a sedative than body sub-
jects. Field subjecs show decreased CNS nctivation

Body- and field-oriented subjects were tested for 2 hr with a stimulant; body subjecis show •-reased active-
in a low sensory input experiment. Suojects who were tion Body subjects show more ac

t
vation with stimu-

field-oriented showed (1) the most intense psychologi- Rant and less activation with sedatice than with placebo.
caW discomfort; (2) a higher incidence of visual and Field subjects show most aciivation with placebo, 'he
auditory imagery; (3) more evhnmce of disorgamuaton effects of percep:zal and environmental lMavlaes co
of thought; (4) greater discomfort with body sensations; pre-experimental population differences were discussed.
(5) less ability to discriminate sonto-sensory cues;
and (6) EEG and skin resistance evidene of a higher
level of alerting. Next, subjects received either a 817
sedative, stimulant, or placebo capsule and were tested
in :he same manner. The response patterns 41 both Duke U. [Microwave Lab. I Durham, N. C.
groups with a placebo were similar t., those cbserved
in the previous experiment. Toe response of the sub- jMIICROWAVE-MILITMETLR AND RADIO FREQUENCY
jects to the sedative and to the stimular was different
in that the field subjects showed a decrease 1i central
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SPECTROSCOPlt4 by (W. Gordy]. Final rept. Oct. electron spin resonance uignlsm. R is ugested that
12. 1955-Jan. 31, 1962 1211p. inc. diagrs. rds. the matrix transfers ener to the impurity but a satis-
(.AFOSR-2310) (AF .-9(6i8)765) Unclassified factory explaration od the mecharism Wa. net been foand.

A bibliography at 106 papers published under the con-
tract a given. One technical report and 1 abstracts of 820
meet*i presentations are bound with this !nal report.

Duke U. [Micro ve Lab. ] Durham, N. C.

818 ELECTRON SPIN RESONANCE OF AN IRRADIATED
SINGLGE CRYSTAL OF N-CARBAMYL GLYCINE, by

DIke U. Iblicrowave Lab. I Durham, N. C. D. V. G. L. Narasimbaioand . Kataymam. 11962]
[31p. incl. diagra. tables. (AFOSR-3933) (AF 49(636)-

MILLDI, E ER WAVE MOLECULAt BEAM SPEC- 765) Unc•assifed
TR0SC.CPY: ALKALI BROMIDES AND IODIDES, by
J. R. fit-k and W. Gordy. I962] 114jp. incl. Illus. .8sw publishedIn Jour. Chem. Phys., v. 3": 382-3?4
diagrs. mol~es, rats. (AFO6-3931) JAF 49(638)7651 Jl

Unclassified
T1l.e electron spin resonance spectra of 7-irradiated

Also ublsod in .ys. Rev., v 127: 817-830, Aug. 1, single crystals of N-carbamyl glycine trave been mms..
. ured at 9 and 23 kmc/sec for various orlentations of

crystals In the euzernal magnetic field. The preopsed
The pare ro.ational spectra of the alkali bromides and structure of the free radical produced by 7-irradiation
the alkali iodides were investigated in the 1. 5 to 5. 0 is determiaed by the analysis *1 the byperflne-inter€c-
mm range of the microwave region. The experiment tin constants. The spin density at the carbon atom Is
*as performed by passing a bevm of molecules in the 75% 2nd the free radical is similar to that produced from
vapor state from an oven, capable at producing tern- acetyl-glycine and glycylglycine. (Contractor's abstract)
peratures up to 1000"C, into an oversized section of
wave guide so that the direction of incident microwave
radiation was at right angles to the flow direction at 821
the molecular beam. In this way linewldths less than
100 kcisec at 100, 00 me/sec were easily achieved. Duke U. [Microwave Lab.] Durham. N. C.
T1he line frequencies were measured with a precision
better than one part in 1006. The apparatus was de- ELECTRON SPIN RESONANCE OF A -IRRADIATED
veloped as a series of modifications on an earlier SINGLE CRYSTAL OF N-ACLTYL METt-rI`A NE, by L_
experiment. Dunham's theory for diatomic molecules Cipollini xad W. Gordy. [1962] [15p. mci. dgrs.
was applied in interpretation of the data. In moat (AFOMt-3934) (AF 49(638)765) Unclassified
cases, the values for Se, ae, and e were known al- Ao t he in Joar. Cbem. Phys., v. 37j: 13-11,
though less accurately, but D. and Be were found for eIm. IM 1u-
the first time. From the litter two, accurate determi-
natiocs were made for the first time of weand wexe. tree radicals produced by ,-irradi:4ton of sinle crys-
From these ralues, information has been obtained tals of N-acetyl methionlne have been investiguted
about the potential funrticns, which suitably describe through their electron spin resonance patterns for dif-
these diatomic alkali halides. In addition, centrifugal ferent orientatimh in the magnetic field. Two chemi-
distortio• constants, is~tope mass ratios, moments of cally different Iree radicals have beef foutd, both rela-
itertiz, and ir.terauclear distances haqe been accurately tively stable at room temperature. One of them has an
evaluated ier each molecule. (Contra&cr's abstract) ESR pattern very similar thoh 0 cystine dihydro-

chloride. -e g tensor for this radical is antsotropic
with principal values 2. 004, 2.0C9. and 2.064. An Io-

Sig tropic doublet hyperfine structure 0o 9. 5. giuss spacing
is observed. The second resoanice bas a coip,.ez, In-

Duke U. •W'crowate Lab. ] Drrham, N. C. complowel7 rescived, hyperfloo structure with a total
sprerd o about 26 gauss. Its almot Isotropic g tensor

ENERGY MW RATION AND TRANSFER D; SOLID with principal values from 2. 002 to 2.005 I ndicates that
ARGON AND KRYPTON AT LOW TEMPERATURES, the electrao spin denslty Ua ••acentrated o a carbm.
by W. V. Bouldin, R. A. Patte•i, -td W. Gordy. Strxtures for bott, free radi-als are prop.osed. (Can-
1962] [3)p. incl. diagrs. (AFOSR-31932) [AF 4V(63••- trators abstract)

76W Unc1apalded

Also published In Plys. Rev. Lirs., v. !k W100, s
Aug. 1, 1"2

Duke U. [Microwave Lab. ] Durbam, N. C.
j+!rradiataon ol smrll concentrations 01 o4ztlrne (or
tteavy methane) in an argon or krypton ruatrix at 4. 2VK DOUBLE QUANTUM TRANSMITON IN ELECTRON SPIN
gives un-xpetedly intense H for D) and C11 (or C%)

> 185<



AMR FORCE SCIENTIFIC RESEARCH

ROMAN~CE OF GAhEXA-ZIRUADIATED ACETYI-D, L- The relative abundiace of H to D was measured by a
ALA1N3I, by 11. Kaftyanuft [19U)] 1101p. Indl. diagrs. comparison ol the relative strength of the USR sigeals

w ~ A t~-2310) (AV 44(M3)765) of H and D. Somne efect of maiss an the probability of
Unclassified escape would be ePectu ld to result from the appreciable

difference in zero-point and from excited vibrational
Also eished in Phys. Rev., v. 121k 1440-1442, energies which would favor the barrier-tanseling ability
&:ayis, 5~IN& of the lighter isotope. Theoretical prediction of the ex-

pected differences would be difficult and would seeming-
Doule quantum transitions were observed at high rf ty require m~xor knowledige than is available of the bar-
fields to hyperflue spectra of electron Vpia resmne riers to tempe I-om, the parent molecule in the differedi
of the frn~e radical prodaced by the )-Irradiaimtio mafrices. Nevertheless, use can be made df the H/I)
acetyl-4, 1-abuanie. The presence of Interaction be- prrqducton ratios to compare the barriers In different
twees the free radicals. Sive rise to the double qituadu matrices.
ftrasafations A fteoetical explanation to given. (Can-
tractor's Abstract)

825

822 Duke U. [Microwave Lab. j Durham, N. C.

Duke U. [Mlcriwzve lab.]I Derham, N. C. UILIMIE~tU WAVE SPECTRA OF HNCS AND HNCO
(Abstract), by R. Kewisy, X V. Lý N. hastry, and U.

ELECTRON SPIN RUESOANCE OF GAKMA-1RR'Dl- Winnewisser. 1W]J2 [11. [AF 49(6M8)7651
ATED ENGLE CRYBTALS OF ACgTYL-D. L-ALA- Unclassified
NINE AND CKL4ROACETYh-D, L-ALAl.INE, by hi.
Kaitaymma. 11902] 171p. Incl. dips. tables. rets. Presented at meeting ofithe Amer. Phys. Soc.,
JAF 45(636)765] Unc ~lasfed Washington, D. C.,* Apr. 23-26, 1962

Pliblisbed in Jour. Ilolmc Spertros., v. 9: 429-435, Publishe In Bull. Amer. Plays. Soc., Series U, Y. 7:
~ 1962

The electron spin resonane spectr-a of Y-irnadlxted The millimeter wave spectra of isothiocyanic (HNCS) anJ1
single crystals of acetyl-d, I- alauln and cblwoacetYl- of isocyanic acid (HNCO) have been studied. Both mole-
d, l-abAalne have bee. measured at 9 kmc/sec and 23.4 cules are slightly asymmemtric rotors and were expected
kmcfsec for varlious orientations In the external mag- to have centrifuagal distortion K patterns which would
netic field. The free radical prtniaced byv L-radlation fit the normal cemtrifugal-distortion exprestion for a
in both conmpmuls is determlnd .o be RCWIEC(Me) symmetric rotor, if corretions for small asymmetry
(CO~kn) from the analysis of -~c h~yperfine ineato are taken Wno Account_ smfrier' It Is faun that,
coe st& The electron spin densulies are appron h NO5rxn~ ~t rycoeywt h
0. 76 and 0. $6 for acetyl-d, l--alanlne and Whoroacetyl- symmetric- otm expre ' wiý%s normal positive values
d, 1-aklanim, respectively. (Contractor's absitract) of Di and DjK, the K patlte-ma ir -I~N('- and DIICS nave

an Irregular arrangement. 7he lines K = 0, 1, 2 for the
J - 0 - , 9 - 8, and 8- 7 trapzitons ofHNCS and

$24 DNCS have bee. Westfited. The center frequencies both
of the K =1I components and also of the K = 2 compo-
neats are displaced towsards higher frequencies relative

Duke U. fificrowave Lab. I Durham, N. C. to K = 0, and also do al fit the centrifuWa-dlstortion
formufla for a symmetric rotor. The possibility of

ISOTOPIC EFFECT ON4 THE RELEASE OF ATOllS BY Coriolis interactions due to high rotational energy around
IRRADIATKIO OF MOLECULES AT LOW TEMIPERA- the molecular a axis is being Investigated. Values of
TURE (Abstract). by W. [V.]I Bouldin and W. Gord. rotational constants arc. HNCS: Bo = 5883.40 nit/sec.
[IMU] [Iii. I"l 48(636)76 Unclasuified C0 = 5945.62 inc/nec, A0 = 1, 620, 000 mc/sec. DtICS:

Nress"e at meeting of the Amer. Phvs. Sne. 110 = 5500.52 inc/sec. C.- = 5445. 01 inc/sec. A.
Washtngton, Z. C_, Apr. 23-26, 1962. 661, 300 me/sec. HNCO, Bo = 11070.97 mc/sec, Co

Puliabod In Ball. Amer. Plays. Soc. , Series II, v. 7: 10910. 76 mec/sec.
!7ri!T~r.23,1962.

This work was suggested by an eari~er experlda Iin 826
this lborcatory which Indicated that H is moch more
easily removei by y irradiation ti mixed isotopic Duke U. [Microwave Lab. ] Durham, N. C.
species of Ice at 4. 2*Kthan is D. Partially deuttcratc4
meftanes have been y-irradiated at 4. 21C, both pure ELECTRONI SPM RESONANCE OF GAMMA-IJRADI-
and In argon and krypton matrices, and It has been ATED SINGLE CRYSTAL OF ACETYL-L-GLUTAMIC
found In each Instance thoat the release of an R atom ACID, by M. Kaftyana. 1962] f41p Incl. dIagr.
from a CH bond Is 4 to 8 Uime more probable than the (AFOSR-J134) (AT AFOSR-62-327) AD 400396
release of a D ntoun from' a crreW.oding CD bond. Unclassified
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Also published in Jour. Chem. Phys., v. 37: 2143- ckarged tf ionized molecules. oygen ms found to alter
2-146, Nfor7.1, "'2. or 4nesch the ESR of all the polyamiso act4i studied,

some more rapidly this others. The t.ý liona of the
The '~eeircn tTp.- i esamnce- spectra of gamma-irrsd- sigal is thought to be caused by a conversion at the
ated single crystals of acetyl-L-gmtamic a-Id have radical X to peroxide radicals X-O-O. The later decay
been mearsrei at 9 and 23.4 kinc/sec for various ori- of the signal probably reults from the release of the
entatiows (A the cr;stal in the external magnetic field. H atoms, which escape through the lattice, amd the coa-
The structure of the free radical produced immediately sequent conversion of the polymeric free radicals to
after the lrradl Uon of acetyl-L-glutamic acid is de- Gtable radicals.
termined from the analysis of the hyperfline interaction
constants. However, this radical trawnorms to another
more stable one in the bal-life of 3 days. The struc- 629
hare co the stable free radical is 1sferred from the by-
perfme structure ciits electron spin resonance. (Cwa- Duke U. [Microwave lab. I Durham, N. C.
tractor's abstract)

ON THE L-TYPE DOUBLING AND L-TYPE RXO--
NANCE OF MOLECULES IN THE MICROWAVE RUGOS,

821 by G. G. Weber. 11962] [27p. lacl tables, ref..
(AFOSR-J797) (AF AFO(R-62-327) AD 413470

Duke U. Microwave Lab., Durham, N. C. Uacl•.salfed

ELECTRON SPIN RESONANCE STUDIES OF IRR;.DI- Also l!bllshed is Jour. Malec. Spectroa., v. 10- 321-
ATED SINGLE CRYSTALS OF D-FRUCTOSE AND L- 347, May 1963.
SORBOS)., by H. Ui 1196211] 3k1. inc. diagrs. -

tables. (AFOSR-J7/4) (AF AFOSR-62-327) AD 413563 The 1-type doubling and the I-type resmanc of mole-
Unclassified cules in the microwave region are Aaeomesa which are

encountered often but in any cases are net correctly
Also published in Jour. Phys. Chem., v. 67: 96- Interpreted. The present york has the pupoee, to make
9W, May 19563. cler the theory and to apply It to the interpretation of

the spectra of: methyl cyaulde, methyl acetylene, and
Among the polycrystalline sugars, only D-fractose and tertiary butyl aetylene. (Conractor's abstract)
L-scrbose, when irradiated, are known to give an
e. s. r. spectrum of 4 lines. When :rradiated polycrys-
talline L-sorbose was heated to 100%, it gave a spec- 830
trum identical with that ci irradiated Dl-fructoee which
had not been heated. In the present work, the results Duke U. [Ihicrowave Lab. ] [Dharm, N. C.
cidj~a.ed from polycrystalline materials were studied
in more detail using single crystals. Irradiation at THE MILLIMETER WAVE SPECTRA OF SOCYANIC
77oK followed by betting revealed that a radical trans- AND NOTMOCYANIC ACIDS, by R. Kewley, L V. L.
formation occurs ia these sugars, which is v caused N. Sastry, and M. Wimiewisser. 1962r] 124]p. lad
by the deformation of the pyranose ring. The free diagrs. tables, refs. (AFO!R-J129S) (A AFOff-
radical produed is -CH(OH)-C(OH)-CH 2 -O-. (Con- 62-327) AD 424101 Unclassified
tractor's abstract)

A l shed in Jour. Malec. Spectros., v. 10: 418-
it1aJne 1Ina.-

828
An investigation of the mm-wave ratiUonal spectra of

Du•e U [Microwave Lab. ] Durham, N. C. the very slightly asymmetric tops IINCS, IMCS, HNCO,
and DNCO las been carried out in the frequemcy range

ELECTRON SPIN RESONANCE STUDIES OF RAIA- 80,000-190,00 me/oe. Several R-braacb, a-type,
TION EFFECTS ON POLYAMINO ACIDS, by 1. C. transitions were absered for each molecule and the
Drew and W. Gordy. 119621• p. incl. diagrs. refs. rotatlomtl constants A0, B0 , sad Co were determined
(A•F0&-J785) (AF AFOSR-62-327) AD 406390 for the 4 species cotaining the most abunadat Isotopes

IM N1
4e oH C, 0, ar S. Tecnrtgldsot -atr

iei differ--_± in character for each of the 4 molecules.
ApRadian Research, v. 18: 2-579, greement between calculation and experiment is ob-

taned for INCO and DICO. This expression gives a
poor fit for DKICS and no fit for HNCS, and at preseatE!fects ci ionizing radiation onm 18 poly'amino acids have no treatment hUs been found to fit or esplain ontlsfac-

been examined with the ESR method. In about half f torily the K-pattern for these 2 moleples. A namnbe

these it was found possile to interpret the WI ob- t lines due to rotatimo transitimos •c v Awatmally

served at room temperature as arising from free radi- atcued moiectles were also cbserved ad are asie

cals formed by loss of the te -rom the C1R grop of txcthe s eates v5 =wr and v 6 ls for HNCv and aNCO and

the polypeptide chain. In the others, the room tem-

perature ZSR signals seem to arise from a damaged Probably, to addition, v4 - I for DNCS. (Contracto's
side chain or R group. The EB Mda ed at 7*K are abstract, modified)
generally different from thoee obtained In room
temperature experimmtns ad may arise often from
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031 to be different from those inferred to be taking place in
hydro-carboo-oxygen flames, and seem to involve en-

Duke U. [Microwave Lab. IDurham. N. C. ergetic 3-body reactions. Some auxiliary spectral evi-
dence is also presented. When traces of hydrogen are

ACYCLOTRON RESONIANCE STUDY OF ION4IZATION1 added, the electron concentration decreases considera-DI LAX-PRkES8UE FLAMES2, by E. M. Bulewica amd bly - particularly for fuel-le~n flames. As the con-
P. J. Padley. 11962] [91p. Ind. diagrs. table, refs. centration of cyanogen in the fuel is reduced to about

t(AFMS-J1296) (W AFOSR-62-327) AD 424213 20%, a second ionization maXimum appe~rs, &associated
Unclassified .rith a greenish glow from the burned galse. It is

shown that attempts to explain this effect simply in terms
Also published in NiaMk Symposium (International) on of rvactions occurring In hydrocarbon- oxygen flames
C*mbvioti_ COell U., ithaca, N. Y. (Aug. 27-Sept. meet with difficulties whichi cannot be resolved at this
1. 1962) New York, Academic P-rns, 1963, p. 638- stage. (Contractor's abstract)

Electron concentrations and electroa-molecule coall!- 833
sion cro sectios have besu measued by the cyclo-.
tron resonance msthod on flames of hydrocarbons, :a- Duke U. [Microwave Lab. I Durham, N. C.
cohols, esters, ketones, and ethers, all at reduced
pressre. 'Me main observations mAde in the reaction STARKC EFFECT AND DIPOLE MOIMENT OF METHYL
Zon are: (1) The average electron-flame gas molecule FLUORIDE, by D. M. Larkin and W. Gordy. 11962]
collision cross section varies little fronm fuel to fuel; [51p. incl. illus. dlagr. tables. (AF~t' R-JI301)
(2) 'The electron concentration in hydrocarbon flames is (AF AFOSR-62-327) AD 424225 'Unclassified
proportionl to the tota pressure; (3) A plot of the ratio
al the electron concentration per molecule of fuel to Alopbihdi Jour. Chem. Pity.., v. 38: 2329-
the totl burned flame gas concentration against the 2333, M~ay , 1 W16.
number of carbon atoms in the molecule stios the fol-
lowing regularities: points for saturated hydrocarbons High-precision Stark effect measurements have been
lie on a smooth emve; thawe for mnaturated hydrocar- made on the J = I - 2 transition of methyl fluoride In the
boas lie an various smooh curves displaced upwards shorter millimeter wave region. A parallel-plate Stark
to greater loonmlion levels; if the fuel contains one cell employing silver- coated glass plates held apart by
oxygen atom the ionization is lowered by an approxi- optically ground quartz spacers was used. Millimeter
mately constant amount with resPectFr to the correspond- wave power was fed between the plates by 2 sets of
Ing saturated hydrocarbon; when 2 oxygen atoms are horns, one of which allowed for measurement of the
preseef the effect is doubled; and (4) The elffect of in- AM = 0 transitions and the other for measurement of the
ort additives such as argon, and of nonhydrocarbou fuel AM - * I transitions. The dc voltage across the Stark
additives such as hydrogen was studied. Results mag- plates was measured with a attoanra potentiometer.
gest that a very important step in the process of ion Both the first- and second-order effects were measured.
prodoctionIs the reaction CH + 0-. CHO'+ e-. Poly- 'Me resulting value for the dipole moment of CH3 F is
merization reactions as a mieans of ion produc~lon ap- is = . 8555 * 0. 00150D for the ground vibrational state.
pear to be of seconadry importance. (Contractor's (Co..tractor's abstract)
abstract)

L12 834

DukeU. [icrwaveLab 1, urhm, N C.Duke U. [Microwave Lab. ] Durham, N. C.

FLUORINE HYPERFINE INTERACTION IN THE ESR
A STUDY OF IONIZATION IN CYANOGEN FLAMES OF IRRADIATED ORGANIC SINGLE CRYSTALS, by R.
AT REDUCED PRIMURES BY THE CYCLOTRON Lonta and W. Gordy. [196] [101p. incl. diagra. table.
RESONIANCE METHOD, by E. M. Balewicz a&d P, J. (AFOSR-64-0049) (AF AFOSR-62-327) AD 431145
Padlsy. [196211[121p. iucL. diagrs. table, refs. Unclassified
(AF0SRJl3~0) (AF AFOSR-62-327) AD 4242-44

Unclassified AloEU~Wi Par~amzgnetic Reaonance; Proc. of the
First igteirimt'T.Conf., Jerusalem (Israel) (July 16-20,

A!~lshed In Ninth Symposium (International) on 1962), New York, Academic Press, v. 2: 705-304, 1963.
Const w-7nell U. , Ithaca, N. i. (Aag. 27 -Sept..

1, 1962) New York, Academic Press, 1963, V. 647- Analysis of the F1 9 hyperfine structure of the free radi-
656. cal produced by y-Irradiation of CFtCCO4H2 indicates

that this radical, except for the H atoms, is planar.
The ionization in the reaction zone of cyaniogen-oxygen Although the structure of the crystal is unknown, the
fliames at reduced pressure was studied by the method planes of the radicals are found to have 2 orientations
of cyclotron resonance. Although the temperatures of 68* apart, both parallel to crystal faces. The F1 9

these flames are sutfficiently high for thermal i-- couplings df the 2 F atoms are equivalent and are ani-
tion of nitric oades to account for the observed free stoiwt rnia auso l=A 4adAelectron concentrations, other cha~racteristics of the stoiwt rnia auso 1 =A=4adA

ionization are consistent only with the. opleration of non- 178 gauss. Rts axial symmetry indicates that the
thermal processes. These processeen, however, appear
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coupling arises primarily from electron spin density in and partly through - bounding to the F atoms. Surpris-
an F orbital which has an axis of symmetry perperdicu- ingly, at room temperature the F's of the CF3 group
lar to the plane of the radical. CF 3 CF COCH2 was also have equivalent coupling, which seems to indicate tW
y-irradiated. The F19 coupling of the IF group is the CF 3 group Is rotating. The ESR of the irradiated
similar to that found in the CF 2 C(ONH 2 radical, but the CF3 CF2 CONH 2 decays rapidly Us air, whereas that of
coupling in the CF 3 group is different and arises partly irradiated CF 3 CONH. does not. (Contractor's abstract,
through hyperconjugatlon interaction with the a bonds modified)
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put forward showing that the reduction in hand blood version. I contains theorems of fundememtal sheaves,
after total or sympathetic nerve block must be due to a theory of normalization, and Sein's theory. In addl-
direct vasoconstrictor effect of oxytocin. These re- tiou, 5 theorems concerning complex variables are put
sults are similar to those previously noted in rats and forth. (Contractor's abstract, modified)
dogs.

842

839
Erlangen U. (Germany).

Electron Microscope Soc. of America, Philadelphia, Pa.
[ON COMPACT HOMOGENEOUS KAHLELIAN MAll-

ELECTRON MICROSCOPY; FIFTH INTERNATIONAL FOLDS) Uber kompakte homogene Kiherache Mannig-
CONGRESS, VOLUMES I AND II, Philadelphia, ft. faltigkeiten, by A. Borel and _. Remmert. [1161] [111p.
Aug. 29-Sept. 5, 1962, ed. by S. S. Breese, Jr. New incL refs. (AFORR-3933) (AF EGAR-61-50)
York, Academic Press, 1962, 2v. incl. illus. diagra. Unclassified
tables, refs. (AFOSR-3384) (Sponsored jointly by Air
Force Office of Scientific Research under AF AFOSR- Also published in Math. Ann., v. 145:. 429 -439, 1962.
61-74, Atomic Energy Commission, National Institutes
of Health, National Science Foundation, and Office of Let V be a connected and compact complex manifold much
Naval Research) AD 622612; AD 622603 that the group of all holomorphic transformations of V

Unclassified is transitive. The following 3 theorems are established:
(1) V is a holomorphic fiber bundle over its Alkanea

The purpose of this conference is to promote the dis- torus; (2) V is a holomorphic bundle over a projective-
semination of knowledge among electron microscopists rational homogeneous manifold with a complex parallel-
on an international scale. Various applications of the Isable manifold in the fiber; and (3) If V admits a
electron microscope to biological and non-biological Kabler metric, then V iy the direct product of a complex
areas are presented. torus and a projective-rational manifold. (Math. Rev.

abstract)

840
843

Electronic Communications, Inc., Santa Barbara, Calif.
Erlhng U. (Germany).

THE DYNAMICS OF SPINNING BODIES AT LARGE
ANGLE OF ATTACK, by J. E. Brunk, W. I- [ON MODIFICATIONS OF EXCEPTIONAL ANALYTICAL
Davidson, and R. W. Rakestraw. Jan. 1662 [1521p. SETS] Uber Modflikationen und exzertionelle a.alytische
incl. diagrs. tables, refs. (AFOSR/DRA-62-3) Mengen, by H. Grauert. [1961] [38~p. tsa. refs.
(AFOSR-2786) (AF 29(600)2936) Unclassified (AFOSR-3837) (AF EOAR-61-50) Uclasslfiled

A theoretical study was conducted to determine the Also published in Math. Anm., v. 146: 331-369, 1962.
motion of nonstabilized rolling and spinning bodies at
very large angles of attack. From numerical Integra- Let X be a complex space and A c X be a cnmlpact ans-
tion o the non-linear six-degrees-cf-freedom equa- lyric subset. The set A is called exceptional if there
tions of motion it was found that a rolling cone-cylinder exists a modification Y of X such that the s A shrinks
body could achieve a self sustained spinning motion for dowo to a point y, i. e., X - A = Y - y The main theme
large ranges of both center-of-gravity position anid o this papr is the characterizatir 1 i .h• ex-eptl~l
Reynolds number. The stability of the autorotative mo- analytic sets and their applications .o the theory of
tion was investigated using linear theory. For configu- manifolds. In Fection I, there are eveiz- 3ome prepara-
rations representative of current small missiles des- tory notions such as phlrisubbarmonk, f uwtions, pseudo-
cent, velocities as low as approx 100 ft/sec were --v=-,a zd hat e-,^ -- nvezlty for complex spaces.
achieved with spinning motion. Stable spins could be In Section II, Remmert's reduction theorem and its
initiated from small angle of attack either by supplying sharpeqr--4 mrru by H. Cartan are given. Using these
a pitch impulse or effecting aerodynamic dextabillza- resultb, a ( itcrl-on of the excepional analytic set is
tim. (Contractor's abstract) given. In S-Llion MI, other criteria are given using the

coherent an.!'4tic sheaf m whose zero-set coincides with
the analytic -et A. In the final section, the main topic

841 is the complex structure of the neighborhood of an ex-
ceptioml analytic subset A, especially when X is a com-

Erlangen U. (Germany). plex manifold and A is an analytic sdbset of codimen-
slin I witLaut singularity. (Math. Rev. abstract,

THEORY OF FUNCTIONS OF SEVERAL CObW.LEX modified)
VARIABLES, by P. Remmert. June 28, 192
[2k). (AFOSR-3322) (AF EOAR-61-50)

Unclassified 844

The first chapter of the planned joint book with H. Erlangen U. (Germany).
Grauert on complex analysis was prepared in its first

[ON COMPACT HOMOGENEOUS COMPLEX
-. 191 <



AIR FORCE SCIENTIFIC RESEARCH

MANIFOLD) fOber konlpkte homogene komplexe Also Published in Proc. Internat'l. Cong. of Mathema-
UhM1n9l1ltigkeltt, by H. Grsuert and R. Remmert. ticns, Stockholm (Sweden) (Aug. 15-22, 1962),
[19621 1101p. incl. refs. (AFO&R-4571) (AF EOAR- Diursholm, Institut Mittag-Lefler, 1963, p. 86-101.
61-50) AD 455645 Unclassified

An account of the history of the Levi problem and of its
Also published in ,'rch. Math., v. 13: 498-507, 1962. significance for analytic and algebraic geometry isgiven. (Math. Rev, abstract)

For a complex analytic manifold V which is connected,

the transcendence degree of the field d meromorphic
functions is called 'he algebraic dimension of V. Then
the main result is mated as follows. A connected com-
pact homogeneous complex manifold ih a projective 847
(algebraic) variety if its cnmplex dimension coincides
with the algebraic dimension. The above theorem to Erlangen U. (Germany).
actually proved in a gene-alized form. Furthermore,
the authors discuss the structure of a connected, [APPROXIMATION OF ANALYTIC SECTIONS IN FIBER
homogeneous complex mAnifold V as a fiber variety BUNDLES WITH HOMOGENEOUS FIBER] Approximation
over a homogeneous projectire variety W such that Yon holomorphen Schnittflichen in Fasefbtndeln mit
dim W = algebraic dimension cl V. The main result homogener Faser, by H. Grauert and H. Kerner. J1962)
above is a generalization of the cumpact case of a [6]p. (AFO6R-64-1630) (AF EOAR-62-40) AD 446875
theor-ra of Chow which asserts that a homogeneous Unclassified
abstract algebraic variety can be imbedded in a pro-
Jective'space. (Math. Rev. abstract) Also published in Arch. Math., v. 14: 328-333, 1963.

845 The following theorem is proved: Let X' c be a Runge
pair, let F be a complex-analytic fiber bundle over X
with homogene'us fiber, let s' be an analytic section

Erlangen U. (Germany). tn F over X'. Then s' can be approximated by holo-
[A NOTE ON PSEUDOCONVEX MANIFOLDS] morphic sections ii. F over X if and only if s' can be

[A approximated by conitinuous cross-sections.
Bemerkenswerte pseudokonvexe Mannigfaltigkeiten, by

H. Granuert. [1962][15)p. (AFR-"4-1629)
(AF EOAR-61-50) AD 446887 Unclassified 848

Also pablisbed in Math. Zeltschr., v. d1: 377-391, 1*83. Erlangen U. (Germany).

The author proves by an exmple, that the introduction [CONTRIBUTIONS TO THE THEORY OF HOLOMORPHIC
ofagenetaliUtion ofthenotioncicomplex Vaceisneces- FUNCTIONS ON HOMOGENEOUS COMPLEX MANI-
sary if one wants to develop a general theory ci the hull of FOLDS] Zur Funkiomentheorie homogener komplexer
holomorphy. The generalizations are called complex Mannlgfaltigkeite, by R. Remmert and A. van de Ven.
schemes; in general they are not locally compact and [1962] [21kp. incl. refs. (AFOSR-64-1831) (AF EOAR-
correspondingly the local structure rings are non 62-40) AD 446873 Unclassified
noetberian.

Also published in Topology, v. 2. 137-157, 1963.

846 The following theorems are proved. Each comnected
compact holomorphic map C: G/J - Y of a homogeneous

Erlangen U. (Geray). complex manifold G/J onto a complex space Y is
canogkicp11y equivalent to a holomorphic flbration[THE SI~tIFICANCE OF LEVI'S PROBLEMS FOR THE cnnclyeuvln oahlmrii irto

[ATHESIGNIFICAND OFLLEVRAI'S G OFORD HE GiJ - G/H, where H denotes the isotropy group o a C-
ANALYTIC AND ALGEBRAIC GEOMETRY] Die fiber in G; "~d Let X be a homogeneous compact alge-
Bedeuturg des Livlschen Problems fur die analytische braic manifold with second Bett! number 1 (e.g. a Pass-
und algebraische Geometrie, by H. Grauert. [19621 mannan%), let G c X be a domain and K = G an algebraic
[161p. incl. res. (AFOSR-64-0670) (AF EOAR-62-40) curve. Then each function which is holomorphic in G Is
AD 43S86 Unclassified constant.
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849 The chemical shifts of chloroform in solutions with
several hydrogen bonding bases in either cyclohmene

Federation of American Societies for Experimental or carbon tetrachloride as solvent were measured at
Biology, Washington, D. C, 25' with a precision of *0. 002 ppm. Chloroform-base

association constants and association shifts were calcu-
PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM lated. Corrections were applied for the effects of dis-
ON TEMPERATURE ACCLIMAAION, Leiden (Holland) persion interartion and self- and solvent association
(Sv-p$. 5-7, 1962), ed. by R. E. Smith. [1962] [2741p. Listing the base, association constant, and association
IncI. illus. diagre. tables, refs. (AFOSR-5113) (Spon- shift in ppm to low field in that order, the resulting
sored jointly by Air Force Office of Scientific Research valaes are: triethylamine, 4.70, 1. 472; diethyl ether,
under AF AFOSR-62-89, Army Medical Research and 3.76, 0.905; diethyl ether. 1. 46, 1.266; isopropyl
Development Command, Army Research Office ether, 2. 06, 1. 126: acelonitrile, 1. 14, 0. 973; acetone,
(Durham), National Research Council of Canada, 2.07, 1.419; and pyridine, 1. 90, 2.271. The first
Netherlands Sales Organizatioc of British Petroleum 2 are in cyclohexane, the rest in CCI14. The difference
Co., Limited, Office of Naval Research, and Public between the association constants of diethyl ether in the
lealth Service) Unclassified 2 solvents is noted as being anomalously large. The

effect of thW anisotropy of the base can readily be seeu
Aopublished to Fed. Proc., v. 22: 687-960. May in the association shifts of the pyridine and acetonitrile
1963s. complexes. (Contractor's abstract)

A comprehensive treatmern of temperature acclimation
is presented. Topics cosered inclue* acclimatization 852
to heat in man and animals; metabolic and endocrine
aspects of acclimatization; neurohumoral responses to Florida State U. Dept. of Chemistry, Tallahassee.
cold; effects of chronic cold espoinre on organ function;
influence of age, sex, and race on temperature accli- NUCLEAR MAGNETIC RESONANCE STUDY OF ION-
matization; climatic adaptation of the newborn; tem- EXCHANGE RESINS. L HYDRATED DOWEX-50
perature regulatory patterns in man; intermediary RESINS, by R. H. Dinius, M. T. Emerson and G. I.
metabolism and electron transport; tolerance time and Choppin. [1962] [5p. incl. dars. refs. (Sponsored
performance in heated environment; peripheral circu- jointly by Air Force Office of Scientific Research under
lation in heat; water and electrolyte metabolism in the AF 49(63e)278, Atomic Energy Commission, and Office
heat; thermuceptors; catecholamines In cold adaptation; of Naval Research) Unclassified
and habituation ad peripheral tissue adaptations.

Published in Jour. Phys. Chem., v. 67: 1178-1182,
June 1063.

850
The proton magnetic resonance spectra for hydrated ion-

Florida State U. Dept. of Chemistry, Tallahassee. exchange resin samples have been measured. The ef-
fect on the chemical shift and line width was observed

FUNDAMENTAL ASPECTS OF PHOTOSENSrITIZATION. as a function of resin phaa_ hydration, resin crons
INTERCOMBINATIONS IN MOLECULES, by M. Kasha. liniage, and temperature for Dowex-50. The effects
Oct. 1956, 3p. incl. refs. (AFOSR-268) (AF 18(600)- are interpreted in terms of changes in water structure
678) Unclassified and rapid proton exchange in the resin phase. (Contrac-

tor's abstract)
A list is given of completed works, articles in prepara-
tion, and researches in progress. Some of the topics
studied are: theory and spectra of simple inorganic ion 853
molecules, study of excitation functions in luminescence,
and intercombinations in pyrrols, thlophene and Florida aate U. Dept. of Chemistry, Tallahassee.
salenopheni..

ENERGY TRANSFER MECHANIMS AND THE MOLEC-
ULAR EXCITON MODEL FOR MOLECULAR AGGRE-

851 GATES, by M. Kaha. [1962 1[16]p. incl. dlagrs.
table, refs. (Sponsored Jointly by Air Force Office of

Florida State U. Dept. of Chemistry, Tallahassee. Scientific Research under [AF 49(638)712] and Atomic
Energy Commission) Unclassified

ASSOCIATION CONSTANTS AND NMR ASSOCIATION
SHIFTS FOR SEVERAL CHLOROFORIM-BASE HY- Presented at Tenth Annual meeting of :be Radiation
DROGEN-BONDED COMPLEXES, by B. B. Howard, Research Soc., Colorado Springs, May 20-23, 1962.
C. F. Jumper, and M. T. Emerson. [19621114kp.
Incl. diagr. tables, refs. (AFOGR-JI378) (Sponsored Published in Radiation Research, v. 20: 55-70, Sept.
Jointly by Air Force Office of Scientific Research un- IW.
der AF 49(638)278, Atomic Energy Commission, and
Research Corp.) AD 429774 Unclassified This japer is devoted to the laying down of a further

perspective for the discrimination and understanding of
Also published in Jour. Molec. Spectros., v. 10: 117- the main types of excitation energy transfer. A neces-
13. ,e.I93. sary introduction to such a disecussion will be the
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of a result oC R. C. James which he used in showing Also published in Phys. UrL, v. 1: 10-12, Apt. 1, 162.
that a certain Beech space, which is isometrically
isomorphic to its second conjugate, is not reflexive. Ziemba and Everhart first established the existsce in
This characterization of reflexive Banach spaces and the atemic physics of the resosunt transer of electrons
theorem on weak decompositions appear to be the main back and forth between helium ions, traversing haliur
results of this work. gas, and the atoms of the gas. The author speculates

about the possibility ot such effects occurring in miclsar
reactions. Several examples are suggested which migt

858 be tested experimenlly.

Florida State U. Dept. of Physics, Taliwa de.

ANGULAR DISTRIBUTION OF y RADIATI)t4 FOLLOWX-
ING DIRECT NUCLEAR REACTION, by M. Nemoto. Florida State U. [Dept. of Physics] Tallawassee.
[1962] [5p. incl. dag•-. refs. (AFOSR-971) (AF 49-
(638)427) Unclassified ALLOWED AND SUPERALLOWED DECAY OF Sc4 2

AND INVERSION OF ISOMERIC STATES (Abstract) by
lished in Phys. Rev., v. 127: 1693-1697, Sept. J. D. Oberholtzer, J. W. Nelson, and H. S. PleaiL

TV V .19IM] (I 1. [A? 49(638)4271 Unclassified

The y -ray anWi'Ar distributions following the direct Presented at meeting of the Amer. Phy Soc. ,
reacriin C12 (p,V, . 4 3mev)C1 2 havebeen calculated Washington, D. C., Apr. 23-26, 1M62.

lor P . cases of single-particle excitation and collective Published in Bull. Amer. Phys. Soc., Series II, v. 7:
excItalon usiog Glendemning's optical potential and the VTI -.QF , 1962.
surface interaction model. In the case of particle exci-
taton, the effective 2-body potential has been assumed Formation of an isomeric state in Sc4 2 via K 6(on) and
to have the form Vd(rp-r nr )a0 +a, cr(p).c(n)]. Com- its positron decay in coincidence with 3 -v-rays -f equal

parison with ezperiments for incident proton energies intensity was previously reported. Thresholds and
Ep ' 6.69, 8.46, 8.71, and 9.72 mev shows remarka- half-lives observed for this allowed decay and for theruperallowed ground-state decay are superallowed de-

bly good fits for 1 a 0 =,a 0. 67. For the case of col- cay (S. 220*0. 50 thresh. (mev); 0. 064* 0 06 T 2 (sec);
lective excitatiou, the agreement has been found to be and 5.525 * 0.050 E (mev)); allowed decay (S. 800k
poor. The planewave Born approximation for the in- 0. 020 tlhresh. (mev);,m 2.5 T1 /$(sec) and 1.820,
coming and outgoing waves does not yield satisfactory
results for either mechanism. (Contractor's abstract) 0. 040 EB (mev)). EmS values are computed from

our resafts and from stable mass values and agree with
859 measured values. The readlts are compared with re-

cent measurements at MIT and elsewhere. Decay
Florida State U. [Dept. of Physics] Tzllahassee. schemes and probable-spin asslgnments for two-particle

exc.•ation levels in Sc~2 and Ca4 2 are presented. The
MULTI-LEVEL AND MULTI-CHANNEL ANALYSI OF results Indicate that the isomeric state has T = 0 and in
ELASTIC SCATTERING, by G. E. Mitchell. May 1962 524 key above the T = 1 ground state, L e., inversion
1201p. incl. reds. (Technical rept. no. 4) (AFOSR- as in C13 4 . The observed iw.nerism and inversion can
2871) (AF 49(638)421) AD 227282 Unclassified be accounted for by fl-coupling consideraUos.

A review is made of the various approximations for the
collision matrix that are relevant for elastic scattering 862
analysis. A brief discussion is given on qualitative and
semiquantitative techriques. The I level, I channel, Florida State U. [Dept. of Physics] Tallhassee.
the 2 level, I channel; and n level, 1 channel approxi-
mations are derived. The I level, n channel problem (e, n) REACTION4S IN C1 2 , S12 8, AND SU AND THE

is treated, it is shown that, with the addition of I param- (p,n) REACTION ON C13 5 (Abstract), by J. W. Nelson,
eter, ordinary phase shift analysis is applicable. The E. B. Carter and others. j1962] Jlip. 1AF 46(6U)42']
2 level, 2 channel approximation is derived from 2 dif- Uncnlafied
ferent approaches to illustrate the extension to more
levels and channels. (Contractor's abstra& Presented at meeting of the Amer. Phys. Soc.,

Washington, D. C., Apr. 23-26, 1942.

860 Published in Bull. Amer. Phys. Soc., Series 1, v. 7:

Florida State U. Dept. of Physics, Tallahassee. M A 962.

Neutron thresholds for n particles incident or C1 2 , Si13,ON THE POtSSIBILITY OF RESONANET TRANSFER

PROCESSIE IN NUCLEAR REACTIONS, by G. M. and S32 have been previously reported 'item so. 737,
Temmer. [1962] [3)p. (AFOSR-3957) (AF 49(638)427) VoL V). These measurements have been exiended

Unclassified using improved apparatus. The excitation curve :Qr

> 195 <
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Cl 2 (o,n)015 has been measured for incident *-$ric1e 854
energies from thrtshold (11.33 mev) to 19 mev. Thle
outstandlng feature of this curve is a resoance at e F!orida Sftte U. [Dept. of" .Pysics Tallahassee.
energy 14. 8 mev of half-width 400 kev corresponding to
a level at 18.25 sMev in 016. The gron-id-state thresh- BeJ(P,,)LA TEF' CAI'E M-R. DIRECT REACTION

THEORY (Abstra•,z by H. R. Blieden, G. lK. Temmor,olds for C12 and 8128 targets are in agreement with and IL L. Warsh. 19C21 1110. JAF 49(638)427]

vaiues in the 1960 Nuclear Data Tabile. In contrast, Unclassified
the S3 2 (*, n)A3 5 threshold (9. 864 * 0. 035 meo) is
higher than the calculated value by 140 key. As a Presented at meeting of the Amer. Phys. Soc.,
check on the A3 5 positron end point, the C13 5 (p, n)A 3 5  Florida State U., Tallalslaee, AX. 15-7, 1962.
th1-eshold was measured to be 6. 942 * 0. 020 mev, which
agrees with the end point. The results of half-life de- Published in Bull. Amer. Phys. Smc., Series 1, v. 7I
termintions for all 3 cases are presented. 570, ?oV. 23, 196.

.. e monotonic behavior of the total cross se-tion and
863 the remarkably energy-Independent angular dIstributions

for a. and i, in the previously reported reaction
Florida 8tatt U. [Dept. of Physics] Tallahassee. Be 9 (p, o)LA6 imply that It is a direct process. Data zu

abtained-on the elastic scattering in the incident and
ARE THERE RESONANT TRANSFER PROCESSES IN exit channels which further support this conclusion. The
NUCLEAR REACTIONS? (Abstract), by G. M. Temmer. excitation curves for Beg(p, p)Be9 and LId(o *)LAS are
[1901] [11p. lAF 49(638)4271 Unclassified quite smooth in the region from 10- to 14-mey excitation

Presented at meeting of the Amer. Phys. Soc., energy in B1 0 . Angular dlstrLbtions and excitation
Florida State U., Tallahasnce, Apr. 5-7, 1962. curves for these reactions as well as for Be9(p,p')Be9.

(2.43) and Be9 (p. do)Be8 are presented. Preliminary
Published in Bull. Amer. Phys. Soc., Series 11, v. 7: fits by G. R. Satchler to the (p,a) data using the SALLY
"3ft_7" ,_Jv. 23, 1962. computer code for the distorted-wave theory of d•xr•..

If a system, coesisting (A 2 subunits A' and B, is reactions are encouraging and are presented.

bomrded by a beam of A, the possibility exists of
transerring B from A' to A without expenditure of 865
energy (AW = A). The "transfer time" 7 is a quantity
determined by the binding energy of B to A, and the Florida State U. [Dept. of Physics] Tallahassee.
distance R bdween A' and A. The presence at A pro-
duces a splitting AE of the ground state of B in the field Cll(d,py) PROTON-GAMMA ANGULAR CORRELA-
of A, which Increases with decreasing separation R of TIONS, by N. R. Fletcher, D. IL Tilley, and Rt. M.
system (A' + B) and A, h/4rAE = T. This is a well- Wlliamson. [1962] (151p. incl. diagrs. tables, refs.
known problem in atomic and molecular physics (e. g., 1A" 49(638)427] Unclassified
inversion spectrum ct NH3 ). If the "time o( passage"
T of A traversing (A' + B) equals na; where n = 1, 2, Published in Nuclear Phys., v. 38: 18-32, Oct. 1962.
3,.... one, two, three, etc., transfers of B between
the 2 equivalent sites A may occur. A most beautiful The C12 (d, p-f)C 1 3 angular correlations through the sec-
deronrstraion of this effect was given by Everhart et al ond and third excited states of C13 have been measured
ior the systms He+ + He 0 and W + H0 for the trans- at reaction angles near the stripping naxiwum with
fer of in electron. revsute v a relative neutral-atom bombarding energies of 2.80, 3.23, and 3.70 met.
yieLA at a fixed scattering an-le varying as sin2 (k/El/ 2 ) Roth correlations have the angular symmetries of direct
over a luge ra•4ge of ion engieV E (k = const). In reactions. The energy dependence cf these correla-
view of the successful desci iption of many nuclear tions, which involve negative Q value reations, Is much
states In terms of cluster config'urations, we evmined less than that of poeitive Q value (d, 1y) reactions meas-
a typical case Li6(a + d). bomb*arded by a. Uring a ured In this snaw" region. The p2-y angular correla-

elmn has been measured In the Iximusbal plane and atnalve, 1-dimensnal s~aa-e-well model fo-•r L16, we several different proton angles in the rfaction plane to
estimate r ft 7 x 10-22 sec fw R 2 F. T for a 4-mev determinethe exte. of applicability of the distorted
E across Lie is ,T5 x 10-22 sec (L a., r - T). hence wave stripping theory. The stipping character of both

there exists im poeibfility of observing peaks and val- the C12 (d, p2 ) and C1 (d, pk) reactions appears to be
leys in the ralal•ve yields• the 2 sstems., during modfltW& by compound nucleus formatioa. Tentative
elastic scattering. Other favorable examples are p + d, multisole mixtures assigned are r(E2)/1' < 5% for the

He3 + Hie4, I-G . Lt, 016 , N!5, 015 _ FI 016 *3.68 mev radiation and r(E)/r, < 2% for the 3.i85 mevNe20, etc. Poatsbl- applietions to bsi-energ'y phys- riatiaon.
ics art dicse.
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866 spin-irbt coupling effects has alxn bfen eamined with
the computer program JULIE. A detaile I comparison Ia

Florida State U. IDept. of Physics] Tallahassee, made of these calc'ilatlons with the experMn. •e f results
re•ported earlier.

C13 5 (a, n)K 3 8 E EACTION THRESHOLDS (Abstract), by

.1. W. Nelson, A. L, Elattar and others. 11962 [1 p.
IAF 49(638)427j Unclassified 8M

Presented at meeting of the Amer. Phys. Soc., Florida State U. [Dept. of Physics] Tallahassee.
Florida State U., Tallahassee, Apr. 5-7, 1962. 6EL.AS"'IC AND INELASTIC SCATTERING FROM LI6

Published in BuD. Amer. P*ys. Soc., Series 11, Y. 7: AND Ileg (Abstract), by G. M. Temner and ff. R.
Yff '-N , 1962. Bileden. [19621] lip. [AF 49(3)427] Unclassified

Thresholds for the formation via C13 5 (o, u) of the lowest Presented at meeting of tlie Amer. Phys. Soc.,
T ý 0 and T = 1 states in K3 8 were determined by ob- Washington U., Seattle, Aug. 27-29, 1962.
berviog the onset ci the superallowed and allowed A+
activities following bombardment of AgCI with a's Published in Bull. Amer. Phys. Sac. , Series IL v. 7:
(6.0-7.5 mev) from the FSU tandem Van de Graaff ac- 434, Aug. M, 1962.
celerator. Maximum 9+ energies ctpuited from these
results and stable mass values compare with p. evious Angular distributions and excitation functions for the
de:ermintions as follows: elastic scattering of a particles from Lis a-nd fýr the it.-

Activity Threshold (mev) elastic scattering to the 2. 184-mev state of LA have
allowed (T = 0) 6 . 6 10 k 0. 035 been obtained in the region 10. 00 - Ev _ 12. 54 mev.

superallowed 6. $28 0. 035 The elastic scattering of protons from Beo and the in-
(T = 1) elastic scattering to the 2. 43-mev state of Be9 have also

been studied for 6. 00 -; Ep ! 8.00 mev. The elastic
Ema= (02ev) EM2T (mev) scattering In each case has been :,r*yzed in terms of a

from threshold prev. det. local optical-model calculaii,,. On the basis of th I op-
2. 815* 0. 045 2.68 0. 03 tical parameters obtained a DWBA calculation is made
5. 170 * 0. 035 4.57* 0. 13 for each inelastic process. Finally, the combined

or 5.06 * 0. 11 elastic and inelastic scattering are calculated in the
strong-coupling approximation by assuming a quadrupole

The previously inlfrred sequence of the lowest T =0 collective excitation for the inelastic scattering. A comn-
parison a the calculations with the experimental resultsand T = I levels in K38 is herewith confirmed. The is presedted.

separation of these levels appears to be 196 key, i.e.,
larger than previously assumed.

869

637 Florida State U. Dep. of Physics, Tallahassee.

"Florida SiLite U. [Dept. of Physics] Tallahassee. ELASTIC SCATTERING OF ALPHA PARTICLES BY
DIF.T*•'•N|,.'f " WAVE ANALYSIS OF THE (p, a) REAC- 015 FROM 6 0 MEV TO 10. 0 MEV (Abstract), by W. E.

Hunt, M. . Me02, and R. H. Davit. 1962 112p.
TION 0i1 B liAbstra-), by H. ' Blleden, G. M. (AF 49(68)427) Unclassiied
TenMmet. aw K_ 14. wa'~sh. [196231 jp . [AF 49(6.18)-
427; Unclassif/ed Presented at meeting of the Am*:. Phys. Soc., New

Presented at uue•ng of the Ame.. Phys. Soc., York. Jan. 24-27, 1962.
Washingtin U., Seattl.€ Ang. 27-29. 1962. Published in Bull. Amer. Phys. Soc., Seriei, U. v. 7:

Published in Ul0.. AmT, Phys. Soc., Series 11, v. 7: 71-72, J2-,. 24, 1962.
4•Tf, ?I, .62. Excitation c-arves ba.e been measured at 10 angles In the

bombarding energy ruige 6.0 to 10. 0 niev. BeloW 10
Using the optical pp-e.i tcr•e djscursed in the following mev only the elastic %2tterirg channel i. ogific2nt in
paper (item no. 8r-t for the flastic Katterlog Un the In-

n nthe bombardment of 0 1 6 with alpha particles, since thecident and emnt cbAme• f 6 te ra.-tion Beis(p.t)l , a inelqstic scattexing cross section is negllgble- Soliddistorted-wave calculationi targets have been fabricated by evaporting ithiuming the computer program of !t. R, esnl et al. The re- tge onto thin carbem foils and aby sequerly tirnliti
action t.s assumed to cccur ,it the p.0. of a tritoc by
die tucidemt proton. It is found that w*s V q'Al param- LIM by exposrt tý air. At least 15 resonances hpve
eters that give equivalent fits to the asslie-fatter4e been resolved in the region of NJ2 excitation energy
data give considerably difertat results '*.w ,e9(p, ty-i 9.53 t. 12.73 mev. By obtaining the behavior of the
Swhen used In the DWBA calculation. The pooelblity of differential cr -s section at angles corresponding to the

zeros of the first 8 Legendrc polynomials severul

S197 <
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tiztattve spin and parity assignments can be made. In bombarding energy. Angu.ar distriutions have been
addition to the excitation curves, augdar d-srabutions measured at 1-mev intervals from 8-18 mev inclusive
have been mneaured in t"e at 3 desrees -At .Iomard- with several additional distributions in the vicinity o
lag e gs 3.63 and 9.92: mev. Both detalted •ngular strong anomalies. AnguJn distributions change 6lowly
disitrittioa exhibit diffraction patterns; there is a with bombarding energy except at prominent resonaices.
marked increase in the miner of maxima at 9.92 mev Here, the variation is more abrupt; additional structure
over that at 8.63 met of marked shifts in its angular location - found. Inter-

ference effects with strawg backward pang are
prominent in all angular distritutlons.

Florida State U. [Dept, of Physicas Tallahassee. 872

ELASTIC SCATTERING OF a PARTICLES FROM A12 7  
Florida State U. [Dept. of Physics] Tallahassee.

(Abstract), by M. A. Ijaz, P. W. Weiss, and R. it.
Davis. [1962] [11p. [A? 49(638)4271] Unclassified EXCITATION CURVE AND ANGULAR DISTRIBUTION
Pre~ated att meeting og the Amer. Phys. Soc. , OF THE F19(p, c,0)016 RATOS(btatb L1OF TE F 1 p, a)Ol6REACTIONS (Abstract), by K.L.

estend, Mt , m Ngo. the24, AM. PysWarfh H. 1R. Blieden, and G. M. Temuner. [1962]
Cle talad, Cti, Nov. 23-24, 1962. [li. [AF 49(638)427] Unclassified

Published In Bull. Amer. Phys. Soc., Series II, v. 7: Presented at meeting of the Amer. Phys. Soc.,
U2y-TN.D. 1uM. Washington, D. C., Apr. 23-26, 1962.

The differential cross section for elastic scattering of lished In Btll. Amer. Phys. Soc., Series]], v. 7:
o particles from natural aluminum targets (!50 key !6.
thick for 10-mev a-particles) has been measured for , 1962.
incident a-particle energies between 7 and 19 mev at from our Tandem accelerator,
laboratory angles of 81.7%, 118.5% 135% a 58° Usag the prot* beamf
Throughout this energy region, these excitation curves we have measured the yield of the reaction F

19
(p, ec0)06

disilay many unresolved resoances and some broad at 6(labxnatory) = 70' from 3. 3 to 12. 1 mev bombarding
structire. Nine angular distributions have been mess- energy with junction counters. large yields in the exci-
ured in this energy range. The principal feature of tation curve are observed in the vicinity of 5.0 and 7. 7
these angular distributions has been their moderate mew with considerable structure over the whole rnnge
backwar' yking, the cross section rising to 10 times of excitaticn. Angular distributions takem at intervals
that of •ahae ford eca'terisg at 170' (lab). The &apes throughout this range show a wide variation of shapes.
of the excifnit cnrve. and angular distributions differ including large yields at backward angles. The data
markedlj from those taken on the neighboring nucleus taken at the higher eneroles confirmed the measure-

8118, which dispiay many strong resonances in the ex- ments of Ogata, while the dzat at lower energies
citation funtlion, and prooumnce diffraction patterns agree with the results of Teplow et al. Ah-olute cross
in the angular distributions. Preliminary results of an sections have been measured by means o a gas target,
qptlcal-model analysis are presented.

871 
873

Florida State U. [Dept. of Physics] T-IAllahasf•ee. Florida State U. IDe7t. of Physics] Tallabassee.

ELASTIC SCATTERING OF a PARTICLES FROM S.28 EXCITATION FUNCTION AND ANGULAR DISTRIBU.-

(Abstract), by P. B. Weiss, N. R. Fletcher, and R. H. TIONS FOR -THE L1
6
(d, *)& RFACTION (Abstract), by

Davis. [1962] Ilk. [A" 49(638)427] Unclassified L S. HanandN. P. Heydetnarg. 11942] [1. [A F£9-
(638)427] Unclassifice

Presented at meeting of te Amer. Phys. Soc.,
Florida State U., Tallahassee. Apr. 5-7, 1902. Presented at meeting of the Amer phys. Soc.,

Florida State U., Tallahassee, Apr. 5-7, 1962.
Published in Bull. Amer. Phys. Soc., Series I% v. 7:
50,ON7oV.E', 1962. Published in Bull. Amer •

t
hys. Soc., Sertes U, Y. 7:

37UI-hi-fl, 1962.

A1•yta particles havebeft elastically scattered from self-
supporting SO and St foils of thickness corresponding The Li

6
(d, a)& reaction has been studied for detuteron-

approlxmtely to 50 key for a bombarding energy of bombarding energies between 2 and 12 mew. This cor-
10 mew. The scattered yield was detected and a.t- resonds to an excitation region in Be

8 
fram 23. 7 to

lyzed in solid-sate charged-particle counters, Pre- 31.3 mev, which overlaps and extends the region previ-
llmjRy Investlgatitjn of the excitation function at ously Investgated with the IA7 (p, *)o reaction. The
several angles In the bombarding energy range of 3-17s i
mew shows strong anomalies at about 6. 8. 7. 9, 8.6, targets were of 95% i, evaporated on thin carbon back-
11.8, 12.8, and 13.8 mev. ?Jaiy overlapp•ing reso- lng material. The a particles were detected with a

maceb have been observed throughout the range of solid-state counter. The excitation function at 90' (lab)

> 198 <
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shows a prominent peak at 3.85 mev corresponding to the theoretical gamma-isplar OiNtibutos curve for a
a level in Be 8 at 25. 16 mev. This level was observed spin-flip two-body potential and ) a-slip-flip patedial
as a weak resomance in our previue, work on the differ considerably; remarbkbly 1.jod fits to 4 &-peri-
LApO)rreaction. A tentative assignment o J i2+ mental cuWves were obtained for the ome potential with
has been given to this level by M. Nomoto. Beyond an approximats Roseafeld mixture, neglecting the ex-
the resonance, the yield diminishes slowly with in- change Integral. For the case of collective elitaton,
creasing energy. Angular distributions are shown In the agreement was found to be poor. The analysis also
the regon al the resonnce and at the higher energies. showed that the plane-wave Born approximation does notyield satisfactory results for either mechanism.

874 876

Florida State U. Dept. of Physics, Tallahassee. Florida State U. [Dept. of Physics] Tallahassee.

k- CITATION FUNCTION AND ANGULAR DI-TRIBU- y-RAYS FROM THE REACTION Be%(, nlY4.4 3 )C12

TIONS FOR THE Li6(p, He3)He 4 REACTION (Abstract), (Abstract), by J. B. Sanborn, G. E. Mitchell and
by N. P. Heydenberg and L. G. Han. [1962] [l1. others. 11962] [ijp. [AF 49(68)427] Unclassified
(AF 49(638)427) Unclassified

Presented at meeting of the Amer. Phys. Soc.,
Prebented at meeting of the Amer. Phys. SOC., Washington, D. C., Apr, 23-26, 1962.
New York, Jan. 24-27, 1962.

Published in Bull. Amer. Phys. Soc., Series I, v. 7:
Published in Bull. Amer. Phys. Soc., Series II, v. 7: 26,TAp.3, 1962.
58, Jan. 24. 1962. 6 4The excitation function for the reaction Beg(c, n1'4.4)1
The L16(p, He3)He4 reaction with an enriched target

has been studied, using junction counter detection of the has been measured at 0° and 90* (laboratory angle) for
He 3 and alpha particles, and proton bomharding ener- a energies from 3.3 to 9.3 mew. The 4.43-mev,-rays
g-ies between 3.0 mew and 12.5 mew with a tandem Van produced in a thin (-4. 1 mg/cm2 ) beryllium target were
de Graaff accelerator. The excitation function at 70' detected with 3 in. x 3 in. Nal(TI) crystals. In addition
is a monotonically decreasing function with increasing to the previously reported resonance at 3. 9 mev, there
energy. The angular distributions from 7. 0 to 12.0 is a very broad (-2 mew) resonance or series of reso-
mev show a strong forward peak and a small backward naces at about 5.0 mew. Above this large resomace,
peak indicating the possible presence of a direct reac- the yield decreases nearly monoto•ically. At 9. b mew
tion. As the bombarding energy decreases, the broad and above, there is a large contribution to the yield from
maximum at about 100' which was observed in the angu- the Cl2or, o`/4. 4 3 )C1 2 reaction due to carbon contami-
lar distributions at the higher energies disappears at nation; in addition, the high-energy neutrons Increasing-
about 6. 0 mey, and an additional aximum at about SO" ly obscure the -/ spectra. Thirteen angular distributions
appears at about 7.5 mew. were measured betwene 3.3 and 7. 6 mew. At S.25 mew

and below, the angular distributions have a maximum
near 0°. Above this energy, the maximum yield occurs

875 between 15' and 30%. All angular distributions show
miimum values at 90'.

Florida State U. Dept. of Physics, Tallahassee.

GAMMA-RAY ANGULAR DISTRIBUTION FOLLOWING 8"T

DIRECT REACTION IN C12 (Abstract), by M. Nomoto.
[1962] [1lp. (AF 49(638)427) Unclassified Florida State U. [Dept. of Physics] Tallahassee.

Presented at meeting of the Amer. Phys. Soc., GIANT RESONANCE IN THE Bll(p,.v,)C1 2 REACTION
New York, Jan. 24-27, 1962. AT 11. 7 MEV (Abstract), by J. A. Becker and J. D.

Fox. [19621 [iip. [Ar 49(638)427] Unclassified
Published ia Bull. Amer. Phys. Soc., Series II, v. 7:

60. Jan. 24, 1962. Presented at meeting of the Amer. Phys. Soc.,
Florida State U., Tallahassee, Apr, 5-7, 1962.

The gamma-ray angular distributions following the reac-
lion C1 2 (p, pb4 .3 mev)C1 2 were measured for several Published in Bull. Amer. Phys. Soc., Series II, v. 7T

incident proton energies in the vicinity of 7 and 9 mew 37,I -i72, 1962.
where the excitation curve shows no pronounced com-
pound-nucleus resonances. These distributions were The yield of y-rays resulting from proteo capture by B1 1

analyzed using Glendinning's optical potential in addi- leading to the ground state (y 0 ) and first exMtod ste
tion to the Coulomb potential assuming a direct process. (yl) of C12 has been studied for prot.m ene&Vies from
The analysis was made for the cases of slngle-particle 6-13.2 mew. The proton beam, held to lea& than 1 jA
excitation and collective excitation. In the former case, to reduce pileup, was focused on the natural boron tar-

get and stopped in graphite 3 m from the target. The
> 199
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y'-rays from the target were collimated to a beam 5 cm proton beam was obtained from the Florida State U.
in diam and entered a 5-in. -diam by 4-in. -thick Nal(TI) Tandem Van do Graaff. The cross section varies from
detector axially. Electronic pileup was reduced by us- about 0. 00015 mb at 3 mev to 120 nmb at 12 mev ia the
ing a biased preariplifier. All measurements were
made -th the detector at 90' to the incident beam and caseofTh2 3 2 andfromabout0.0007nibat$mevand
30 cm from the target. The yield of 1"0 exhibits I strong 140 nib at 12 me, in the case of U23 8 . The peak-to-

valley ratios of the kinetic-energy spectrum of the fis-
matmum near 7. mev (22.i56 mef in C1 2 ) and falls sion fragments have been measured as a function of
off at highcr eergies. It is found that the yield of 1I proton energy using p-n junction counters. A plot of

exhibits maxima at 6. 75, 8.4, 10. 4, and 11. 9 mev; the these ratios as a function of proton energy shows a
last probably is the analog to the giant dipole reso- general decrease in the ratio of asymmetric to sym-
-ance for y0 " metric fission as the energy is increased with the excep-

tion of 3 upward Lreaks in the curve. In the bombard-

meat of ThM 2 , these breaks occurred at 7. 50, 9. 25,
878 and 11.25 mev, and in the bombardment of

Florida State U. [Dept. of Physics) Tallahassee. U2 3 8 they occurred at 6. 75, 8. 25, and 10. 50 mev.

MAGNETIC SPECTROGRAPHIC SATURATION EFFECT 880
ON 8_ZVER_4L Q0 -VALUES (Abstract), bt- A. R.
TaJera. [1962] il1p. (AF 49(638)427) Unclassified Florida State U. [Dept. of Physics] Tallahassee.

Prosented at meeting of the .Aer. Phys. Soc. , SURVEY OF THE N1 5 (p,a)C1 2 REACTION UP TO 12.6
Florida late U., Tal-,hassee, Apr. 5-7, 1962. MEV (Abstract), by G. Roy, H. S. Adams, and G. M.

Temmer. [1962] 1!1p. [AF 49(638)4271
Yublished In Bull. Amer. Phys. Soc., Series I, v. 7: Unclassified

Presented at meeting of the Amer. Phys. Soc.,
The effects were studied of the main and fringing fields Florida State U., 'allahassee, Apr. 5-7, 1962.
of a apec.rograph at bitg" field strengths ou a group of
high Q0 valu-s which had large discrepancies when Published in Bull. Amer. Phys. Soc., Series II, v. 7:
celnyared with those computt I •n recent nuclear-maAs 37W0, v. , 1962.
tables. An experimental correcton curve was obtained
from well-known lower Q values at unsaturated and The ercitation functions were measured for the reac-
saturated fields. The Q0 values sc corrected arec. tins NI 5 (p, %0)C 2 and Nl 5 (p, *I)C 12 " [and (p, 2) to

He 3(dp)He4 " Q0 = 18. 380 , 0.010 mev; Li6 (d,&)He4 , the 0 stte, at the higter energies] for proton energies

Q0 - 22.403 , 0. 012 mev; B10 (d, a)-Beo, Q = 17.830, between 3. 3 and 12. 6 mev, using enriched N15 gas
0 (97. 2%) contained in a gas oell between nickel foils and

0. 006 mev; and N14(d. ,,)C12 , Q = 13. 579 & 0. 006 mev. a junction counter fixed at SO' to the beam to detect the
The energy-cycle clooure errors were satisfactorily a particleb- The region of excitation covered in
Improved for (Ee, IA) and Be, B) cycles. The (N, C) cy- 016 ranges from 15. 2 to 24. 0 mev. It should be noted
cie was wedl cloe&- with MFIT's N1 5 (d, ))C1 3 and that tne ground-state transition (as well as the transi-
Nl 5(p,e)C1 2 Q0 vaes. The N15 target seems relative- tion tr, the 7.65-mev state) can only be fed from natiral
ly thick. parity states in 016, whereas all types 4 compound

states (except 0-) can contribute to the 4. 43-mev (2k)
879 state Lransitions. A very pronounced resonant strcc-

ture was observed u. to about 20-mev e-ritatlon in

Florida State U. [Dept. of Physics] Tallhassee. O06, after which the excitation curve becomes consid-
erably smoother, although some structure is still pres-

PROTON-DDUCED FISSION OF Th2 3 2 A.N•D U23 8 BE•- nt. The absolute differential cross zection was ob-
LOW 12 MEV (Abstract), by J. R. Meriwether, J. r tained at 90' by comparing with ellauic photon-helium
Fox, and G. R. Choppin. [;962] [11. (Sponsored scattering which is well known at stveral en-.rgles.
jointly by Air Force Office of Scientific Research under The cross section ran.ges from 20 mb/sr at Ep = 5 mev
[AF 49(638)427] and Atomic Energy Comrmission) to 2 =b/sr at the highest bombarding energy. To the

Unclassified extent that isotopic spin conserv2tion holds, only T = 0
compound states shtuld be 3bservible A detailed cora-Presente at meetin•g of the A mer. Phyit. Soc., i o h ecinwz emd thteN 5 p ~

Washington, D. C., Apr. 23-26, 1962. parison of the reaction wizi be made with the N15ip, yo)

016 inverse photocuclear reaction In wtich the strongest
Published in Bull. Amer. Phys. Soc.. Series IL. v. 7: contributions are expected to be from I I T
303, pr. D, 1962. dipole states.

The excitation functions for the fission or t238
Th2 3 2 by protons of energy between 3 and 12 mev have
been measured using a recoil-catching technique. The
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Florida State* U. Dept. of Physics, Tallahassee. Florida State U. [Dept. of Physics] Tallalassee.

SYMMETRY SELECTION RULES FOR TESTING YIELD OF THE N&23(p. *y)Ne 20 REACTION (Alat tact),
NUCLEAR CLUSTER STRUCTUR& APPLICATION TO by K. L Warah, H. R. Blieden, and G. M. Timmer.
Be 8 (Abstract), by G. M. Temmer. [i462) lJp [i*19621 [(1k. [AF 49(638)4271 Unclassified

(AF 9(66)47) nclssiiedPresented at meeting of the Amer. Pixys. Soc..
Presented at meeting of the Amer. Pthys. So. Florida State U., Tallahassee, Apr. 5-7, 1962.
New York, Jan. 24-27, 1962. Published In Bull. Amer. Pixys. Soc.,* Series IL, v. 7:

Published in Bull. A~mer. Phys. Soc., Series 11, v. 7: ~ 9CNov. 23, 1942.

59, an._4, 162.The reaction Na2 3 (p,fy)N2 0 has been studied using our
Recent work cc Li 7 (p, *ove located two narrow states tandem and junction counters. The counters were
(width --I mew') at 20- and 22-mev exiato inBo biased so thin as to register pulses prcportional to the
Despite their mode of observation, they are clearly not energy for *'a but only small pulses for protons. The

stats. he rtioof n r r 70 25z I targets used were metallic sodium evaporated on carbon
ix)~~~ ~~ s&ts h ai fr r . 0.2 backing. The spectrum seen includes the ijew stzates in

imdicates that the descriptions (Be7 + n) are also inap- Ne2 0 at S. 80 and 7. 02 whose character was detirmined
propriate. It is believed that these sharp states in by the Chalk River group. The yields to the grrund
Be 8 are indeed s-state (L6+ d) configurations, lying stt n is-xie tt fN20 aebe cs
below the actual Li6 ,d threshold. ured at 900 (lab) from 3. 2 to 12. 2 mev and 3. a to 12. 2

mev, respectively. The angular distributions for "re-

882 eral states of Ne2 0 have been measurod at 10. 0 mev.
The angular distributions show a wide variation of

SxIB(,,n)S3l, S3 2(a,,)Ar 3 5 , S34 (0e,n)Ar37, AN lorida State U. Dept. of Physics, Tallahassee.
Cl3 5 (p, n)Ar35 REACTIONS, by J. W. Nelson, E. B.

Carter and others. [1962115)p. incl. diagra. refs. CAPTURE OF PROTONS BY B1 1 IN THE GIANT RESO-

[AF 9(83)427 Uncass~iedNANfCE REGICN, by J. A. Becker and J. D. Fox.
[1962] 17kp. incl. diagre. table. (AFOSR-4153)

PuLlished in Phys. Rev., v. 129: 1723-1727, Feb. 15, (AF AFOSR-62- t231 AD 41K060 Unclassified
3._____

Tefollowing thresholds have been measured in the 1Z Eb isdin Nuclear Yttys. , v. 42. 609-675, Apr.

(,n) reaction: C1 2 11.341 * 0.015; Si2 8 9.30 * 0.05,
1.55 ± 0.05, 11. 83 * 0. 05, 12. 78 * 0. 05; S32 9. W The yield of y-rays resulting from proton capture by

0. 020, 10. 69 1 0. 05, 11.97 * 0. 08; S34 5.17* 0. 10, B11I leading to the ground state NtO) and first excited

. 6 * 0. 05, 6.90 . 0.05, 8.04 *0. 05. 9. 09 0. 05, state (y I) 0,C 1 2 has been studied forproton ferzes
10. 09:: 0. 05, 10.31 * 0. 05 mev. These results are in from 6 to 13.2 mew- The proton beam, held to~ less
agreement with previously published results except for than I IsA to reduce pileup, was focussed on t~.e naturd
the S3 2 (a, njAr 3 5 ground threshold which Is 140 key boron target and stoppd in graphxite 3 m !ror. the tatrget.
higher than expected. To confirm the value of the mass The '-rays from the target were collimated to a btam

A3,the C15p )r5threshold energy was mosas- 5 cm in diam and entered a 12. 7 cm diar. ~ivy 10. 2 cat
C1 3 5 p, nAr3 5 thick Nal(TI) detector axially. Electronic pileup was

ured and isl6.942t* .020 mev. Since this result agrees reduced by .aslng a biased preamplifier. Al! measure-
with the accepted value ofl the Ar 3 5 mass, the 140-key ments were made with the detector at 90* to the incident
discrepancy was not resolved. In the C1 2 (cx,n)015 beam and 30 cm from the target. The yield of -,Vexixi-
excitation curve a prominent resonance of half-width its one strong maximum near 7.2 mev (22.56 mev in C12 )
220 1 60 key was found corresponding to a level in 016 and decreases steadily at higher omergtr-t, except for a
of excitation 18. 10 * 0. 06 mev. Thbe cross section rises small anomaly at 10. 4 mev. The yield of - I exhibits
to about 22 mb at the peak of this resonance. Half-life maxima at the incident Proton energies & "75, 8.4, 10.4
deter minations yielded the values: 015 122.6 * 1. 0, and 11.9mev. The experimental remadts are compared
S31 2. 56 *0. 10, and Ar 3 5 1.76:t0.03 sec. witb the predicted T I statescofC 1 2 . (Contractor's

abstract)
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The negative resistance region which occurs whent both Presented at meeting ot the Amer. Plays. 8bc.,
metals are superconducting was observed as a bys- Wauhinctoo, D. C.,* Apr. 23-26, 1962.
teresis loop. The variation of the energy gap and density
of states has also been studied, and the experimental re- Publiehed in Bull. Amer. Plays. Soc. , Series 11, v. 7:
suits agree closely witha the Bardeen. Cooper, Schrieffer W ~ ~ 92

various moetls has been measured by ant a' ectroo-ttan5-
8ý1rý ~~mispion method. The resolution obtainabe ithth

apparatus allows a determination of the shape of the
Florida V,. [Dept. of Physics] Gainesville. characteristic-loss lines. Theoretical treatmeutat o the

electron-pliasuo Interaction gives an expression for the
DETERMINATION OF THE MEANI FREE PATH FOR dependence of the cross section for plasmon excitation
EXCITATIONS OF PIASMN IN METALS (Abstract), on plasma. wavelength. This together with the disper-
by H. J. Watson, M. F. Panczyk, and W. B. Aid, Jr. sion relation for plasmons allows one to predict the
[19621 [11p. [AF 4fq(638)956] Unclassified slape of a characteristic-loss line due to plasmcci exei-

taticia. Lines with the expected shape are observed in
Presented at meeting of the Amer. Phys. Soc., some metals, particularly aluminumn and magnesium,
Florida Rate U. , Tallahassee, Apr. 5-7, 1962. substafitlating that the major energy losses in these

metas is due to plasnma excitation. However, some
Published in Bull. Amer, Phys. Soc., Series IL. v- 7:- lines observed in other metals have shapes that indicate
573, Nov. 2, 1982. that they are due to some ethker loss mechanism, possi-

bly an atomic or band-to-band transition.
The characteristic energy losses which occur -*en a
beam of electrons pass through a thin metal foif lsve
been observed. The meain free path for excitut~on 4 803
plasma. has been determined for each meta by d'tdy-
Ing the dependence at the spectrum on foil thicknt'.. Fcrdham U. Dept. of Ch~mistry, New Yorkt.
and incident electron energy. The experimental priL-
cedure for determainin the energy losses and a cken- THE CHEMISTRY OF PRIOTOTROPIC SYM~ONES, by
parison of the experimental and theoretical values for L M. Huneberger. Final rept. Sept. 1, 1956 - Aug. 3,
the mean free path are given. 1981. Dec. 30, 1961, 7p. incl. refs. (APOSR-1945)

(AF 18(803)127) Uachasaified

891 Tibs project is concerned with the synthesis of sydaones,
the investigation of the chemical structure required for

Florida U. Dept. of Physics, Zianesvill-. phototropy, sad the ctudy at the mechanism of the inter-
conversion of colored anod colorless forms - This stud

ELECTRON TUNNELING THROUGH TEIN INSULATING may find practical m~ in color photography anid to
LAYERS (Abstract), by M. F. Panczyk, H. J. Watson, methods of reproduction as well as contributing to syn-
and W. B. Aid, Jr. 119621 [ip. (Bound with Its thetic '.±n structural organic chemistry.
AFOSR-2937) (AF 49(838)956) 1~~fe

The resistance of aluminu oxide films has been deter- 894
mined by recording the current penetrating through the
film as a function al th'e voltage applied across the Forclaam U. Dept. of Chemistry, New York.
film. Qualitative agreement with calculations made by
Holm has been obtained. For low voltages the current- A PHOTOTROPIC HETEROCYCUJC DERIVATIVE OF A
voltage curve is linear while for higher potentials the SYDKNCIE; A NEW SYNTHESIS OF AN N-SUBSTITUTED
current increases rapidly with l.acreastng voltage. GLYCINE, AND A GENERAL SYNTHESIS OF MOVfOSUB-
Quantitative agreement may be obtained by assuming an STITUTED HYDRAZINES, by J. U. Tien ad 11. 1 M.
effective electron mass of 1/10, which shows that the Hunsberger. [10541 [1k.- cIn. dlag. (APOSR-64-
resistance of the films is lower than the calculated 1483) (A- 18(603)127) Unclassified
values for vacuum.. Wcork Is also being carried cut at Aa,3i1Se nCu.adIds L~o) .19
low temperature where one or both of the metaza is In Also Puan.he 19 Cem55dIdu..T P19
a superconducting phase. (Contractor's abstract)T2.Jn

The present work demonstrates that a wide variety of
sydnones (R = alkyl,, cyclo alkyl, aralkyl, aryl, and

892 beteroaryl) can be synthesized by the samne general
route and in turn hydrolysed to the corresponding mno-

Florida U. [Dept. of Physics] Gainesville. substituted hydrazines, Urns affording a single method
for preparing such hydraxines by a simple hydrolysis

PLASMA EXCITATION(S BY FAST ELECTRONIS IN of a stable and readily available precursor.
METALLIC FILMS (Abstrac!), by H. .1. Watson, M. F.
fturzyk. and W. B. Ard, Jr. [192 [lip. [AF 49-
,6U8)956' Unclassified
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For-Jaam U. Dept. of Chemistry, New York- Fordham U. Dept. of Chemistry, New York.

NUCLEOPHILIC REACTIONS OF SEMII'QIC OXYGEN. SYNTHESIS OF SOME SUBSTITUTED PYRIDYLSYD-
THE REACTION OF ALIPHATIC AND HIETERIOCYCLIC NONES (Abstract), by C V. Greco and L M.
N-OXIDES WrM*f-HAWAESTERS (Abstraict), by J. M. Hunsberger. 119601 fl1b. [1AF 19(603)1271
Tien, L M. Hunstberger, and A. M. Havt'llana. [1959] Unclassified
[1kp. [AF 19(60S)1271 Unclassified

Presented at meeting of the Org. Chem. Div. of the
Presented at meeting of the Org. Chem. Div. of We Amer. Chem. Soc., Cleveland, Ohio, Apr. 5-14, 1960.
Amer. Chem. Soc., Boston, Mass., Apr. 5-10. 1959.

Published in 137th meeting of the Amer. Chem. Soc. ,
Published in 135th meeting of the Amer. Chem. Soc. Abstracts a" Papers, 1960, p. 71-0.
AbStr-a-ct CL pers, 1959, p. 76-0.

The phenomenon of phototropy unexpectedly was exhib-
The oxdation of a halogen compound to the correspond- ited by the first N-heteroaryl derivative oL a sydhone,
ing carbonyl compound by mesans of dimethyl ~iulfoxide i. e. N-(3-pyridyl)sydnone (1). Synthesis of the 1-oxide
apparently proceeds via an iookc intermediate, (11) of N-(3-pyridyI)sydnone, of N-(5-bromo-S-pyri-
(MejiOCH-' 0-) formed by nucleophli~c diis- dyi)sydnone (Il), and ef the I-oxide (IV) of N-(5-bromo-11 2)I 3-pyridyl)sydnone were undertaken in order to study the

placement of the balogen by the aulfoxide oxygen- The eff ect on phototropy exerted by substituents on the pyri-
present work was undertaken as the first pat of an dine ring. Compounds H and III were prepared via the
atteziqA to demonstrate that a variety of copud corresponding aminopyridines and N-pyridylglycines by
containing semilonic oxygen atoms can replace dimethyl the general procedure used earlier to prepare L The
sulfoxide in such reactions. Thus, both 4-methoxypyri- required 3-aminopyridtae 1-oxide and 3-amino- 5-bromo-
dine 1-oxide %'I) and trimethylamine N-oxide (11) ar pyridine were obtained by Hotmanm rearrangement of the
able to convert ethyl broznoacetate to ettyl glyoxylate, corresponding amides. An excellent preparation of 5-
although the detailed natu e of the 2 reacdons is differ- bromonicotiramide from nicotinic acid vras developed
ent. The striking variations in reactivity towar-d a-which Involves bromination in thionyl chloride, followed
Waoesters exhtibited by azozybenzene, 1, 11. and the by reaction of the bromcarrid chloride with ammonia in
N-oxides of N-metbyl-morphollne, triethylamine, tr- chloroform. Proof of structure II and MI was acconw-
butylamine, N. N-dimethylaniline, pyridine, and 4-. lished by acid hydrolysis to the corresponding hydra-
nitropyridine are discussed in terms of electronic and zinee. which were Isolated, as acetoiaenone 3-pyridyl-
steric effects on the micleophilicity of the semilonic hydrazone 1-oxide and as 5-bromo-3-pyridylhydraulne

oxgnof the N-oxide link. hydrochloride. These products were identical with
oxygensamples prepared by reduction of the respective di-

azotized atoms. Althrmgh 3-amino..5-bromonicatinamide
896 1-oxide was prepared conveniently from 5-broinonico-

tinamide 1-oxide, attempts to prepare the correspond-
Fordham U. Dept., &~ Chemistry, New York. ing glycine by catalytic hydrogenation of a mist.re of the

amine and butyl glyoxylate afforded, in acid solution
SYNTHESIS AND PROOF OF STRUCTURE OF a -BY- N- (3-pyridyl)glycine and. in neutral or alkaline solution,
DROXYALDEHYDES AND 9-HYDROXYKETONES ON the 1-oxide of N-(3-pyridyl)glycine. Both these prod-
THE ANTHRACMN SERIES (Abstract), by J, L. ucts resulted from a reductive c~eavage of the bromine
Ferrari and L M. Hunaberger. [1959] fli. [AF 18- atom. Neither U1 nor III was pholotropic. Infrared ab-
(603)1 27] Unclassified sorption bands characteristic of the CH of the sydnone,

ring have been identified.
Presented at meeting of the Org. Chem. Div. of the
Amer. Chem. Soc., Atlantic City, N. J., Sept. 13-18, 9
1959.

Published in 136th meeting CL the Amer. Chem. Soc. * Franklin Inst. Bartol Research Foundation, Swarthmore.
Abstracts of papers, 1959, p. 21-P. Pa.

Previuas studies of double-bond character In aromatic THE (p, p'v) REACTION IN EVEN ISOTOPES OF Zn, Ge
systems have been extended to anthracene. The work AND Se, by D. M. Van Patter, R. Rlkmtcspoel, and
here indicates that substances such as 2-anthroW can be P. N. Trehan. [19611][23]p. incl. diagrs. tables, refs.

transformed readily into both 2, 1- and 3, 2-disubstituted (AFOSR43010) (AF 49(638)512) Unclassified
antbracenes. Apparently the end rings CL anthraceneNula
are more benienoid than either ring CL nasphthalene, in 1ý.ulsedi ula Plays., v. 27: 467-489, Oct.
rougha agreement with vAlence-bond calculations based
on canonical structures which Include Dewar types. For abstract see item no. 756, Vol. V.
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899 5 mev, provided that the (p,n) threshold for the target
Isotope exceeded about 4.5 - 5. 0 mev. An initial survey

Franklin Inst. Bartol Research Foundation, Swarthmore, of (p, p'rv) spectra from isotopes of Zn, Ge, and Se was
Pa. then carried out, and later extended to the isotopes of

Ni. This work provided evidence for several new levels
THE PRESENT STATUS OF ATOMIC MASS DETERMI- in these isotopes, as well as information concerning
NATIONS, by H. E. Duckworth. 11961] [1J3p. incl. the v-ray branching of second 2* levels. The v-ray
illus. dlagrs. table. (AFOSR-3011) (AF 49(638)512) spectra from Lome of these short-lived activities (such

Unclassified as Cu62, Ga, Br 7 8
, and Br ) were subjected to

close scrutiny to discover if any new information wouldPresented at meeting of Canadian Assoctatfcna of 8

Physicists, Sir George Williams U., June 9, 1961. be revealed. In the case ot the 18-min Br
8 0 

activity,
5 new v-ray's were detected. This resulted in a con-

Also pubhiihed in Phys. Cana0., v. 17: 8-20, Autumn, siderable revision o1 the Br80 decay scheme, and pro-
96.vided ostimates of the log ft values for allowed beta-

transitions from Br
8 0 

(1+) to the ground-state and first

This article discusses the 4 principal sources of atomic trexcitesas fo Se
8 0 and

mass information and the relative importance of each. 2 excited states of Se80 and KOO.

These sources include: (1) alpha decay energies which
provide important mass data fcr the atoms heavier than
lead; (2) total beta-d;ecay energies; (3) energy balance 902
in provoked reactions, and (4) the mass spectroscopic
doublet. Franklin Inst. Bartol Research Foundation, Swarthmore,

Pa.

900 ANGULAR DISTRIBUTIONS OF (p,p'v) RADIATIONS

FROM Ni60 AND Ni
6 2 

(Abstract), by A. K. Sen Gupta,
Frankhn Inst. Bartol Research Foundation, Swarthmore, P. N. Trehan, and D. M. Van Patter. "1962] f1~p.

Pa. [AF AFOM-62-217] Unclassified

DECAY OF 18-MIN Br
8 0

, by P. N. Trehan and D. M. Presented at meeting of the Amer. Phys. Soc.,
Van Patter. [1961] [61p. incl. diagrs. :able, refs. New York, Jan. 24-27, 1962.
(AFOSR-3170) (AF 49(638)512) Unclassified

Published in bull. Amer. Phys. Soc., Series I1, v. 7:Alsopbihdi Phys. Rev., v. 126: 266-271, Apr. Tf;:l-! 1-962.
1, 

1962.

Self-supporting foils of enriched Ni60(99. 2%) and

For abstract item no. 78, Vol. V. Ni
6 2

(97. 7%) of 2.6 mgs/cm2 
have been bombarded by

protons with Ep = 4.4 to 5. 0 mev, incident at an angle

90i of 46% The target thicknesses were chosen to attempt
to provide statistical averaging over many tompound

Franklin Inst. Bartol Research Founuation, Swarthmore, states. Angular distributions of prominent (p,p'l)
Pa. radlatio•s have been measured for 8 f 0 to 150%, using

a 3 z 3 in. NaI(TI) crystal at 14 cm. The observed
STUDY OF PROPERTIES OF MEDIUM-WEIGHT angular distribut'ons of the ground-state transitions
NUCLEI, by D. M. Van Patter, 1. Rikmenspoel and from the 1. 33- and 2. 16-mew levels of Ni60, and the
others. Final rept. Fvor. 1, 1958 - Oct. 31, 1962, 1. 17- and 2.30-mew levels in N062, were similar in
Dec. 31, 1962 [691p. incl. dlagrs. tables, refs. nature. The angular distribution of the 0. 83-mew cas-
(AFOSR-4422) (AF 49(638)512) AD 297041

Unclassified cade v,-ray from the second 2- mate of Nl60 at 2.16
mev showed a considerably greater yield at 0 than at

The properties of low-lying level- of medium-weight 90'. The a-,ular di3trbution of the 0. 88-mew cascade
nuclei were of primary interest in these investigations. /-ray from the second level of Ni

6 2 
at 2.05 mev ap-

Initially, comprehensive surveys wter carried out of peared to be roughly isotropic. This observation, to-

available experimental information concerning the ý gether with the lack of an observed 2. 05 mev ground-
ray decay properties of trio first two 2* si.tes of the state transition (< C. 03 of the intensity of the 0.88-
even-even nuclei, together with comparisons to avail- mew v-ray), is consistent with the possibility that the
able theoretical predictions, such as provided by the 2. 05-nev level may be 0+, and that the 2. 30-mew level
asymmetric rotor model of Davydov and Filippov. may be the second 2- state. The 2.05-mew y-ray re-
The experimental program of y-ray scintillation sp,.ec- ported previously at Ep > 5. 0 mew should be assigned to
troscopy began with a feasibility study of v-radiatiown the decay of a higher state.
from inelastic proton scattering, since it was not
known if the ,-ray decay properties of the second 2*
states of medium-weight naclet could be investigated by
this method. It was found that the yield of such radia-
tioms -,as quite :avorable at proton energies of about
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Franklin Inst. [Labs. for Research &Wd Development] Franklin Iast. [Labs. for RLjearch and Development]
Philadelphia, Pa. Philadelphia, Pai.

FIEZLD DEPENIDENICE OF THE SUSCEPTIBIUiTY IN A VARIATIONAL APPROACH TO THE THEORY OF
ANTIErEROMAGNSTS (Abstract), by S. Sitrikm-an. THE EFFECTIVE MAGNETIC PERMEABILITY OF
JIM)2 [11p. [A? 49(634)150] Unclassified MULTIPHASE MATERIALS, by Z. Hashin and S.

Shtrikman. 10962]1171p. incl. diagrs. [AF 40(638)1591
Presented at meeting of the Amer. Phys. smc., Unclassified
Washington, D. C., Apr. 23-26, l"2.

Published in Jour. Appl. Phys., v. 33: 3125-3131.
Published in Bull. Amer. Phys. Soc. , Series IL, v. 7:,D _.".
IW79, Aw., 19M

Variational theorems are established and applied to the
The rolevance at the second-order terms in the field derivation of bounds for the effective magnetic per-
dependesce of the magnetization for the study of weak meshiity of macroscopically homogeneous and isotropic
ferromaduetism Wa been recently recognized by multiphase materials. For reasos of mathematical
Treves. Symms"r considerations show that such non- analogy the results are also valid for the dielectric con-
linsuity (the "trevect effect") mliy -,,O appa in anti- stant, electric conduactivity, heat conductivity, and
ferromagnets. Oait of the 50 azitiferromagni-tic classes, diffusivity of such materials. For the case of 2 phase
it is allowed In 27. The symmetry of the effeet which is materials, the bounds derived are the most restrictive
closely related to that ferromagnetic effect is in this ones that can be given in termis of the phase permesbili-
case either of 2 types, cubic or hexagonal. A classical ties and volume fractions. Comparison of present
estimate showed that the magnitue of the rreves effect theoretical results with existing emperimental diata
of 0-K Is 1010 emf/ccoe2 and 4 x 10-8 emu/ccoe2  shiows good agreement. (Contractor's abstract)
for F*F2 and CoF2 , respectively. From the Landau
theary of second-order phase transitions, it wias found 90
Ohat nsar the N~el temperature the Treves effect
should vary linearly with the sithlattice magnetization. Franklin bnut. Labs. for Research and Development,
A method which would enable the muasurement d thi Phldlha Pa.
affeet on a polycrystal is described.

A STUDY OF THE PLASTIC DEFORMATION OF
METALS BY THiE OBSERVATION OF SINGLE DISLO)-

504 CATIONS, by H_. G. F. Wilador!. Final rept. Dec. 21.
12W6 - Feb. 25, 1962 [60]p. inc. Illus. diagra. tables,

Franklin Inst. Labs. for Research and Development, rets. (Rept. no. F-A2027) (APOSR-2777) (AF 49(638)-
Philadelphia, Pa. 162) AD 27154 Unclassified

OBSERVATION BY ELEC"Tr1WN MICROSCOPY OF THE Research was aimed to further the understanding of the
FD1ROMAGEEICM PRECIPITATE IN GOLD-NICKEL mechanism of plastic flow in mnetals. This goal was
SINGLE CRIMTALB, by F. ft. L. Schoening and P. J. approached by making use of new submicroscopical
F11anders. JI)162[3*i tdL. ills. table. [AF 49(636)- techniques which allow atomistic lattice defects to be-
1561 Unclassified come visible to the asked eye, and by utilizing macro-

sco~ric muasuremeite of highest sensitivity. The de-
Published In Philo.. Mug., v. 7: 10691071, June I06. velopment and the efforts to perfect 3 selected expert-

mental techniques, namely, 2 methods for observing
Recent magnatic experiments with gold-nickel sped- dislocations directly as well as microstrain measure-
mins have indicated that the Ni-rich precipitates are ments, are discussed. The results explain the plastic
elongted in the ( Ill> direction of the origlinal behavior at alpha - brass in terms of glide dislocations
sapereaturatei crystal. The electron microscope which are most important lattice defects responsible
study vas undertaken in order to obtain an independent for plastic Plow In this metal. For the first time, it has
test of the interpretation of the magnetic data. The re- been possible to obtain quantitative data pertaining to
waltz discussed complicate the interpretation of the the general behavior and the motion at dislocations, in-
magnetic cinta, mace not only the elongted shape but clodin the frictional force acting on the dislocations,
also the plate-like shape oC the particles should be daring glide. (Contractor's abstract)
taken Irlo secomndt The previous interpretation of the
magnetic dab had been based on the assumption of
single doma~u particles. Some of the particles observed 907
appear to be larger than the critical single domain
size. It seems, however, appropriate to Postpone a Franklin lnst,. jlabs. for Research and Development]
discussion of the magnetic results until not only the Philadelphia, Pa.
aime and shape hot also the orientation of the precipi-
tates has beos obseved directly by Othi film techaiques. DIILOCATION MECHANISMS IN 70130 CuZn DEDUCED

FROM PRECISION STRES-STRAIN MEASUREMENTS
(Abstract), by P. IL Strutt. [1962] [11p. [AF 49(638)-
1621 Unclassified
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Presented at meeting of the Amer. Phys. Soc., BOUNDARIES FOR AN EXTERNALLY PRESSURIZED,
Baltimore, Md., Mar. 26-29, 1962. GAS-LUBRICATED THRUST BEARING, by C.

Stevenson and L Licht. Fob. 1IM, 35p. incl. diaps.
Published in Bull. Amer. Phys. Soc., Series 11, v. 7: tables. (Rept. no. I-A204)-19) (Sponsored jointly by
198, Mar.16, 1982. [Air Forces Office of Scientific Research] said Officec of

Naval Research under Nomr-234200, Atomic Energy
Accurate stress-strain est~remkents have been made Commission, Dept. of Defense, Maritime Aduisistra-
on single crystals of 70/30 CuZnof didameter 0. !-0. 6 ticii, and National Aeronautics mad Space Admisistra-
min with a 2-cm gauge length. The smallest meteura- tic.) AD 272899 Unclassified

bie strain is - 10-6, and the pre-yleld! minroetra in and Stability boundaries are determined experimentally for
yield-point reonms have been examined at high-strainaciul, zeay-rsuze arubitd
sensitivities. There is a departure from the elastic- thcrcustbaring aThernlociarespresened onr-lobiatd v
unloading curve before zero load is reached and athutbaigTeloirepsnednladv V
closed hysteresis loop is formed on reapplication of ply pressure plots, showing the effects of variation of
the load. This5 anelastic behavior is attributed to re- the following parameters on the stability of a 5 in. di-
lamang groups of dislocations, and the frictional. force ameter bearing with a 1 in. diameter, centrally located
can be evaluated. To gain further !usigh on disloca- recess; (1) recess depth, (2) total throat area of suply

tiundisribtios ad iterctinseletro-trnjais-nozzles, and (3) rotor mass. The ianfuence of entrance
tion dstriutions havbend interatonsthi elecrn-treanimifro effects in the region of admission of the bearing gap is
silk studimens. Theesen maeonfr thi cncflRpeptarha from- investigated qualitatively. Results are discussed with
bloctin speime ans. gese confirmup thacncd that sesofis reference to stable bearing design and operation and

locations on nearby slip planes strongly Lntezact rcmedtosaemd o an hoeia n
elastically. Heavy deformation can occur in isolaited experimental work. (Contractor's abstract)

regions at a strain of only - 10-3, and several systems
muay operate. Dislocations of different systems can 910
react tc: form sub-boundaries. Generally, howei er,
single slip greatly predominates even for crystal Free U. of Brussels (Belgium).

strained 10-1 near icrystallographic- symmeyAUIOYEV ED OflA F MCCLA

posiion.TO CORTEX AS Uh7LWD(CEO0 BY ACTIVATION4 OF
THE EFFERENT OLIVO-COCHLEAR BUNDLE, by J. E.

908 Deemedth. J196] 1191p nc. I=Llu1s. dlagrs. refs.
(AFOSRJ169) 01ponsorad jointly by Air Force Office

Franklin Ibst. labs. for Research and Development, of Scientific Research udrAF 61(052)120 and Natioaul
Philadelphia, Pa. Institute of Neurological Diseases and Blindness)

AD 400431 Ulnclassifiled
RES EARCH IN THE GENERAL FIELD OF SUB-3TRUC-
TURE AND DISLOCArIOti NETWORKS IN METrALLIC Also pubished in Jour. Acoust. Soc. Amer., v. 34:
CRYSTALS, by V. V. Damlano, G. S. Tint, and M. 1473-1149,Set 1162.
Herman. Final rept. Apr. 1, 1960 - Apr, 30, 1962,
44p. incl. illus. diagra. refs. (AFOSR-2574) (AF 49- The crossed olivo-cochlear bundle (OCE) of Rasmussen
(638)821) Unclassified was stimulated atereotaxlcaLUy cc eats immobilized by

Flaxedil and prepared either uerpentobarbitL,. or
The three dimensional aspects of dislocation substruc- chloraloee, or with a high-spinal section. Middle-ear
tures were studied in cadmium doped zinc cryntals muscles were cauterized. The eferent effects on
grown from the melt- Precipitates delineating the dis- mound-evoked potentials were titrated as equivalent 411
locations were revealed by etching a surface c osely changes in mounad energy by a matching procedure tak-
parallel to the slip plane. Using a technique o' con- ing into account the intensity function of the responses
tinuous etching and cinephotomicrography, the course toesonisialone. Maximal inhlbition of the N Iauditory-
of the dislocations was followed through the crysta. nevrso Ilcsws qiaetta-5se
Tangles of dislocations were observed in deformed nevereasponshe to* clicks d ias coui hlettoar nucleuse
crystals. After annealing, a rearrangement of dis- suprale Thiej~etaseoe infro col culeohals gniuclaeu,
locations Into low-angle and hexagonal networks ws sn upeitoryIae olie I theri r eba co rtcuu edia whenicuate
evidenced. Closed loops and spiral dislocations wereanadioyIreoftecrracrexwna-
found to be assocated with large inclusions. A mecha- pressed similarly In equivalent 611 changes, disclosed a
nism for the multiplication of dislocations at inclusions dcroase proportional to that of N1 .* The anomalons
was proposedt. Dislocation reactions accounting for the Ruiben-Selcula efect was shown not to involve the OCE
observed substructures have been proposed. (Contrac- Inhibition but to depend on a cortical refractory state
tor's abstract) aibseque~t to spurions stimunlation of sec-ond-crder

auditory axos by inadequattely placed electrodes. With
suitable precaution, pure OCB stimulation was achieved

909 In most of the experiments, and Interference from this
effect thus eacluded. T1he OCB activation also paradox-

Franklin Inst. Labs. for Research and Development, Ically potentiates the cochlear microphouic potentia,
Philadelphia, Pa. but the change amounted at most to a +4 equivalent-dEB

increase in sound energy. Various parameters of (ICS
EXPERIMENTAL DETERMINATIONi OF STABILITY
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effects were amlyzed in detail; voltage, duration, fre- 913
quency and nunber of shocks delivered to he buindle
and sternl between the conditioning stimu'ation and Free U. of Brussels (Belgium).
the testing sound. More than 3 shocks at a frequency
highor thian 50/sec are needed to prodiuce detectable [THOUGHTS ON THE PROCESS OF CENTRAL INW BI-
changes in N1 or CM and 40 shocks at 400/see wil) TION] Considhrations sar lea processus d'inhibition
gentrally produce maximal effects. (Contractor's centiale, by F. B_'emer. [1942] [81p. incl. rees.
abstracl) (AFO6R-J417) (AF 61(052)120) AD 414if.

Unci.%sslfied

911 Also published in Arch. Internst'L harnmacadyn. et
Ther., v. 139: 152-158, Sept. 1, 1902.Free U. of Brussels (Belgium).

The distinction between presymuptic and poetsynaptic
[MECHANIM OF THE ACTION OF THE RETICULAR inhibition is discussed. rue determination of the in-
FORKATION ON THE REACTIVE ACTIVITY OF THE hibitory process, their distinctive pharmacological
CEREESHAL CORTEX] MOcmnisme d'action de la for- properties, their particular functions, and their place
maitm rtticulaire sur lactivlt0 r6aztlonnelle de in the neuralogical mass, particularly In the cerebral
icorce efrebrale. by V. Bonnet. [1962] p3]. tnac exterh-r are also considered.
Iflus. (AFCP.-J407) (AF 61(052)120) -Unclassified

Ad in Compt. Remi. Sfanes Acid. Sci. 914
v. %5&#R1203, Mar. 1962.

Free U. of Brussels (Belgbim).
The work devoted to the effects nt the ascending reticular
system on the spontaneous electrical potentials and its [ELECTROPHYSIOLOGICAL STUDY OF BINOCULAR
evoked derivatives on the surface of the cerebral reo- INTERACTION IN THE C0RTICAL VISUAL AREA OF
cortex have not established th! nature of the worklrg THE CAT] Etude 4Rectrophysiologique de Plinteraction
mecha-nisn. Tho important points of the mechanis:r binoculaire dans PIaire visuelle corticale du Chat, by F.
are registered in the depth of the cortex, thus m:ýzing a Bremer. [19621 14)p. Jocl. illus. (AFOSR-J419)
different approach necessary. The nhservatloni of this (AF 81(052)120) AD 414188 Unclassified
paper are carried out on different sensory areas of the
cat. The electrical activity was caused, by the stripped Also published in Compt. Rend. Sfnces Acid. Sci.,
end of a steel microelectrode. Under these conditions, v. 255- 2040-20-43, Oct. 1962.
the participation to the dischatrge of the most numerous
neurons may be attrfbted to the lowering of the observed Photic stimulation of the cat's retina or electrical shock
discharge of the nerve on the facil responce. Thiu re- of the optic nerves confirms the fact that the binocular
ductton of critical voltage in the discharge of the nerve interaction is very important to the cortical level. Tme
cells seems to be the base o9 the facilitation pheonme- neuron convergence contrasts with the segregation main-
non, resulting in the superposition of the reactive temnce of the visual influx in the lateral geniculate body.
synpatic potaitial to a preliminary dipolariuation. One of the most interesting manifestations of this con-

vergence is the marked factlitation of the cortical
response produced by the sl~,w additon of 2 shocks to

912 the optic nerve applied slenCtareonsly or at very short
intervals. The characterlsacs of this phenomenon are

Free U. of Brmssels (Belgium). very similar to those of the facilitation of the monosynap-
tic spinal r-lex through heterosynaptic convergence.

ISTUDY OF AN INHIBITORY PHENOMENON OF
WEDENSKI AT THE CORTICAL LEVEL] ktude d'un
phtnomfte d'inhibition de Wedenaki an niveau cortical, 915
by F. Bremer and N. Stoupel. [192] [161. ncl.
illus. refs. (AFPOR-J441) [AF 61(052)120o AD 414180 Free U. of Brussels (Belgium).

Unclassified
[SLEEP CAUSED IN THE RABBIT BY STRONG

Also pub]Lshd in Arch. ItaL Blol., v. I00 399-414, CEPHALIC AND CERVICAL STIMULATION] Sommeil
t.1962. provoqu* ehez le Lapin par des stimulations profondes

CftaUliques et cervicales, by P. -C. Van Reath and A.
In the cat, the response of tha primary auditory area to Capon. [1902] [13. incl. illus. (AFO6I-J421) (AF 61-
repetitive sensory stirnulatica is presented, sta.ting at (052)120) AD 41418? Unclassified
a frequency of abcuit 10 clicks per sec. At this fre-
qumcy, Wedmask Inhition aplpers and is character- Also pblihed in Compt. Rend. Stances Acad. Sci..
ized by the disappearance of the highly amplified sur- v. Nov. 26, 1962.
face-neptive component and by the indfinite persist-
ance of vory short surface-positive potentials. The The mechanism for mechanical stimulation of the brain
mechatiam of an intracortical, homosynaptic blockage of an awake rabbit which brings about electroencephalo-
of sexsory influxes and the mechanism of its self- graphic signs of sleep is discussed.
maintenance are discussed.
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916
Research Associates, Gevaert PMoto - Producten., and

Free U of Brussels (Belgium). lnstitut International de Chimie et de Physique;
AvN 278125 Un-laaisifed

ON THS EXITENCE OF CR(OS FLOWS IN SEPARATED
3UPERSONIC STREAMS, by J J. GinouxL Feb. 1962 Alsopulished in Bull. Soc. Chim. Delg., v. 71: F41-

[14. incl. illus. diagrs. table. (Technical note no. 2) 1W', Noi7MWT.1962.

(AFOSR-3422) (AF 61(052)350) AD 274761 Unclassdfiec
For abstract see item no. 919, Vol. VL

An experimentl investigation was made ur, laminar
separated supersonic streams using 2-dimensional
backward-facing step models. It was shown that a 919
cross-flow existed in the separated region of the flow
which is associated with the side wall boundary-layers. Free U. of Brussels (Belgium).
Its effect is to decrease the base pressure and increase
the pressure gradient at reattachment even Por large PHOTOCHEMISTRY SYMPOSIUM, by [P. Goldfinger]
values of the mor.ui -span to step-height ratio. It is June 18-22, 1962 [29•ip. mc illus. dlagrs. tables,
shown that the commonly accepted assuruption that a 2- refs. (AFO6R-2980B) (Sponsored jointly by Air For•e
dimensional flow exists when th--e is no measurable Office of Scientific Research under AF 61(052)622,
spanwise pressure variation is a necessary bat not sttf- Banque de Bruxelles, European Research Associates,
ficient condition. In the turbulent case, it is generally Gevaert Photo-Producten, and Insmtitut Internatictl l do.
found that the measured base pressure is lower than is Chimie et de Physique) Unclassified
theoretically predicted. This is explained by the ex-
istence of a cross-flow (suction) produced by strong Ailo published in Bull. Soc. Chim. Baig., v. 71: 641-
vertical vortices near the side walls. (Contractor's NNov -c. 1962.
abstract)

This is a report of the papers presented at the Photo-
chemistry Symposium in Brussels. It includes the en-

917 tire papers of some and only the abstracts of others.
Some of the topics discussed are: effect of temperature

Free U. of Brussels (Belgium). and viscosity on the true first order decay of the triplet
state of aromatic molecules, photochemical studies in

EFFECT OF GAS INJECTION IN SEPARATED SUPER- flash pbotolysis. and photolysis of dialkyl disutifues in
SONIC FLOWS, by J. J. Gin,3ux Final rept. Feb. an organic matrix at 77°KL
1962 [36jp. incl. il',n'. dlagrs. table, refs. (Technical
rept. no. 7) (AFOGSR- 764) (AF 61(052)350)

Unclassified 920

An experimental investwiation has been made at a Mach Free U. of Brussels (Zelgium).
number of 2.21 on the effect of air injectiot, in bepa-
rated supersonic flows using 2-dimensional backward [ON THE CENTRIFUGAL INHIBITION IPENOMZNOrl IN
facing step models. This effect, in a laminar flow, THE CENTRAL ACOUSTICAL PATHWAY LN THE
was found to be independent of the particular technique BRAIN OF THE CAT] Sur un phmnotn¢ne d'inhibition
o injection when the rate of injection was small. Air centrifuge dans la vote acoustique centrale choZ ie Chat,
injection raises the base pressure and decreases the by J. E. Desmedt and I. Mechelse. [1957) [4]p. inccL
pressure gradient at reattachment. At high rates of illus. (AF 61(514)1112) AD 632615 Unclassi led
injection, considerable differences are found between
the results obtained for various techniques of injection. Also pubhshed in Compt. Rend Sbances Soc- Biol..
It was also shown that the increase of the base-pressure v. T3i-Tf1- P 2, Dec. 21, 1957.
is larger in the turbulent case than for a laminar bound-
ary layer. When freon gas was injected, it produced There exists little experimental data on the precise
the opposite effect, r, nely of decreasing the base- architecture an] function of the centrifugal pathway*
pressure at low rates of injection. (Contractor's capable of acting aN a filter for the sensory messages
abstract) to the nevers from the diverse relay station. This re-

port concerns the acoustical pathway in the brain of the
cat. The conclusion drawn from this study Is that all

918 the mesencephalic inhibitor points stud%,d are localized
to the immediate proximity of the specific acoustical

Free U. of Brussels (Belgium). pathway and clearly outside of the reticular formation.

PHOTOCHEMSTRY SYMPOSIUM; ABSTRACTS OF
PAPERS, by [P. Goldfliger] June 18-22, 196L. [651p. 921
incl. diagra. tabtes, refs. (AFOAR-2980A) (Spon-
sored jointly by ,ir Force Office of Scientific Research Free U. of Brussels (Belgium).
under AF 61(152M22, Banque de Bruxelles, European

[EFFECTS OF THE TEMPERATURE ON THE DEVEL-
OPING STAGE OF A TEMPERATE BACTERIOPHAGE]
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Btects de la tumptrature mar les 4tapes dui d6veloppe- 923
meat d~us ba-t4fteiophage tempr6, by J. Lecointe-
no*d and R. i-oaras [1962)12kp (AFOSR-4205) Free U. of Brussels. [Dept. of Chemical Physical
(Sponsore? jointly by Air Force Office of Scientific (Belgium).
Research -ne A F EO4.R.62-l7, neigian Fands
National de I& Recherche 6detill ue, and Euratom) STATISTICAL MECHANICS OF NC?4-1QUILIBRItJM

Unclassified PPOCFESSI2, by 1. Prigogine. Final rept. Apr. 1, 1962,
Iv. incl. diagrs. refs. (AFOSR-2080) (AF 41(052)179)

Protutd at Thirty-seveWnh meeting of &vc. Beige de AD 288161 Unclassified

Blcim. ebo~ FaceMr 7 22 A generl theory of irreversibility is constructed from

V. 70? 44-445, 162. Fourier sMace, which essentially takes the form of a
dynamics of correlations. General kinetic equations

The recent work of Lwof draws attewtiiua to the se"a- valid to nil orders of the parameters of the system
tivity of the reproduactioni of the- virus toward temai -. are derived and a generalized H-theorem is proved.
taro, The preseut work concerns the Influence of tern- The extension of the theory to inhomagereons systems
pertare as the develapment of a temperate bacteria- is made. The formal analogy between the Lionville
pbge after lirAhction of a lysagenic strain of Eacheri- and the Von Neumann equations provides the basis for
chif calli derived from tha COW0 stralm~ The nujor re- the complete transposition of the theory to quantum
inlts are ontlined. mechanics. In Its applications to plasmas, IWth quan-

tum and classical, the theory leads in particular to
kinetic equations which give a rigorous expression of

9n the collective nature of the Coulomib interactions. The
Lionville formalism also finds interesting applications

Free U. Of Brussel (L416bum). in classical electrodynamics. An example, A non-
markofflan equation for electron motion in derived which

ON~ THE OCCURRENCE OF BACTERIAL MUTATIONS exhibits none of the unphysical solutions usually en-
PIUMOTTIING L1YSOGP3IIZAT!ON BY CLEAR VARI- countered. (Contractor's abstract)
METS OF TEMPERATE BACTERIOPHAGES, by R.
Thomas anot L. Lamibert. 1196) [2)p incl. refs.
(AFOEI-J."9) (Sponsored joitnly by Air Forcir Office 924
at Scientific. Research under A" EOAR-62-17, Belgian
Fonds Nationa de Ia Recherche Scientifique, &.n-. Free U. of Brussels. [Dept. of C'hemical Physics]
Euratom) AD 40034 Unclassified (Belgtum).

Al InýWt Jzur. !dolec. Biol., v- 5: 373-374, MONOGRAPHS IN STATISTICAL PHYSICS AND
BqcI7n2. THERMODYNAMICS. VOL. L NON-EQUILIBRIUM

STATISTICAL MECHANICS, by L Prigogine. New York,
This paper describes a class of single-step bacterial Interscience Publishers, 196, 319p. inc. diagra. refs,
mqtalons (temperator mutations) which alter the [AF 61(052)179] Unclassified
reponse after infection. The mutated strains can be
lystgenized by the cekar mftant AC.12 , which belongs The main goal of this book is to obtain a general theory

tocas and doms ot lysogenile the indicator strain of non-equilllbrium processes by reformulating the en-
to la y mz sral eIetudrth micn tire problem In a more systematic way on a purelyCOWt m amal xetudrteuulcnl mechanical basis. Some of the topics discussed are*

tiois. A streptomycla resistant (8mr) derivative of Lionville Equation, Anharmonic solids, Brownian
CICO w.- found to yield turbid plaques when used as an motion, Appreach to equilibrium in ionized gases, and
indicaor for XC,. From such turbid plaques, and General kinetic equations.
aldo from survivors aEa muitiple Infection with A%7 in
WWzi madtuL, strains of 0500 were isolated which 925

cam' he achoemn to be lysogenic for XC72. After repeated

single colony isolatous and 2 treatments with specific Free U. of Brussels. [Dept. of Chemical Physicsl
ant~serum, these strains have tne following properties: (Belgium).
(1) they are immune to A which does not produce plaques
on th~ese bacterik; (2) each colony produces a halo when INETIC EQUATION FOR AN UNSTABLE PLASMA, by
replica-plated oado a sensitive strain; (3) they can he IL Balescu. 1962, 39p. incl. Illus. refs. (AFOSR-
Induced to l1yae, liberating phages which are apparently 3487) (AF EOAR-62-161 AD 285451 Unclassified

IdenA tilal witherate and , a4 deiact ichs unables toad A kinetic equation is derived for the description of the
wab sfll lberte page a fct hichexcudestheevolution in time of the distribution of velocities insahypothesWs of a care tt.spatially homogeneous ionized gas which at the initial

time is able to sustain exponentially growing oscilla-
tions. This equation is expressed in terms of&a func-
tional of the velocity distribution which obeys the same
Integral equation as in the stable case. The nature of
the solution cbLva~' radically under unstable conditions

> 210 -



AIR FORCE SCIENTIFIC RESEARCH

is shown. Th~is integral equation is solved exctly and An expanded version of a previous paper by the -ath
hence an explicit form of the kinetic equation is ob- relating the Van Hove and Prigogine-RstboeA general-

tained. Thae latter contains the 'normal' collision term ited waster equations for a system of interacting parti-
and a new additional term describing the stbilization cles in prese.-ted. An outline at Ptsibols' proof that the

of the plasma. The latter acts through friction and average value of an arbitrary intensive quantity ap-
diffusion and brings the plasma into a state In which the proaches equilibrium is also included.

velocity dlsarflmtion is on the verge of stability. The
stabilizing term vanishes and the plaoma evolves to-
wards thermal equilibrium under the action of the 929
normal collision terni alone. (Contractor's abstract)

Free U. of Brussels. [Dept. of Chemical Physics]
926 (Belgium).

MOTION OF A RELATIVISTIC CHARGED PARTICLE.
Free U. of Brussels. [Dept. of Chemical Physics] by I. Prigogine and F. Heels. [1962] [22]p. incl. diagre.

(Belgium). refs. (AFOSR-64-0057) (AF EOAR-62-16) AD 431165
Unclassified

EQUIVALENCE BETWEEN THE TWO GENERALIAED
MASTER EQUATIONS, by S. Fujita. [1961] 143)p. Also published in Physics, v. 28: 667-688, July 1962.
incl. diaprs. refs. (AFOSR-3736) [AF EOAR-62-16]
AD 289191 Unclassified A covariant formalism is developed which coutains btb

relativistic Lorentz-Dirac (point-particle) electrody-
Also published in Physica, v. 28: 281-297, Mar. 1962. ammics and the Sommerfield electron theory as special

cases. Since this Is a proper relatlmstlc generalira-
For abstract see item no. 808, Vol. V. tion of the exiended charge model, difficulties concerned

with run-away solutions, negative definite energies, and
auxiliary fields are avoided ab initio. The essential

927 point of this approach is to cut eff the momentum repre-
sentation of the vector potential in an invariant way- the

Free U. of Brussels. [Dept. of Chemical Physics] scalar product of the velocity and wave 4-vectors is used
(Belgium). to fix this quantity. Various dynamical consequences of

the formalism are discussed In particular, it is pointed
CORRELATIONS IN A NON-ISOTHERMAL PLASMA, by out that for times short compared to the electron transit
I. Prigogine and P. de GottaL [1962] [8]). (AFOSP- time, force free self-osecllations may appear.
3944) (AF EOAR-62-16) AD 290053 Unclassified

Also publishel in Physica, v. 29: 706-711, June 1963. 930

It is well known that ions and electrons at different Free U. of Brussels. [Dept. of Chemical Physics]
tempezatures can coexist in a plasma at low enough (Belgium).
pressure. The canonical dlstribution cannot then be
used to calculate electron-ion correlations or the equa- SOME COMMENTS ON THESTATISTICAL MECHANICS
tion of state. Nevertheless, the method developed by OF IRREVERSIBLE PROCESSES IN GASES, by R.
Prigogine and co-workers can still be used to calculate Balescu. [1962] [6]p. [AF EOAR-62-16]
these quantities in terms of the corresponding creation Unclassified
diagrams. In this method, the correlations are seen
as due to the mutual scattering of ions and electrons Published in Canad. Jour. Phys., v. 40: 1664-1669,
with the double Maxwell distribution as an asymptotic No.1962.
condition. (Contractor's abstract)

The objections formulated by Wu against the theory of
irreversible processes developed by Prigogine and the

928 author are discussed and shown to be incorrect. (Con-
tractor's abstract)

Free U. of Brussels. [Dept. of Chemical Physics]
(Belgium).

931
APPROACH TO EQUILIBRIUM OF A MANY-PARTI-
CLE SYSTEM, by S. Fujita. [1962] [58p. incl. dlagrs. [Free U. of Brussels. Lab. of Animal Morphologyl
refs. (AFOSR-3945) (AF EOAR-62-16) (Belgium).

Unclassified
ROLE OF SULFHYDRYL AND DISULFIDE GROUPS, by

Presented at Summer Inst. in Theoretical Physics, J. Brachet. Final rept. Feb. 1, 1960-Mar. 31, 1962.
Brandeis U., Waltham, Mass. , 1962. Apr. 31, 1962, 21p. incl. refs. (AFOSR-2668)

(AF 61(052)356) AD 401257 Unclassified
Also published in Statistical Physics, v. 3: ed. by
K.-W. Ford, New York, W. A. Benjamin, Inc., 1963, Research was conducted to extend previous abserva-
219-252. tions of the effects of -SH and -SS-groups on some

biological systems and to analyze in greater detail the
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results raga;z.a the role of thiol groups In m -rpbo- MORPIIOGENETIC MOVEMENTS OF AM1PIKIAN EM-
genesis The possible effects of anercaptoethasol and BRYTOS, by P. Malpoix, J. Quertier, and.2. Brachet.
dithiodlgycol an cell division in systems which had not [192]1[12]p. lmcl. dlagr5. refa. (AFOSR-.,566)
yet been mmnined in this respect were also studied. (AF 61(052)356) AD 40673 Unclassified
The &tin of these latter ezperimasts was to find out
whether mercaptootha"~ inhibits cell division by a in Jour. EmbryrA. and Ezpev. Morpbol. ,
specific action on the izltotic apparatus, as s~gsted P*RMA9, I67I~r. 1963.
by Masha.

Explaut syxtems and vital straining were us~,d to study
the specific effects of various concentrationii of 0-mer-

932 captoethanol on the anorphogenetic movemen~s of am-
phiblins. Three different types of effect wa-re observed:-

Free U. at Brussels. lab. of Animal Morphology (1) rapid but reversible inhlhilon of neurula lion, becom-
(Belgium). ing irreversible after prolonged treatments (2) slow,

progressive inhibition of epiboly. convergert stretching
EFFECTS OF B-MERCAPTOETHANOL AND LIPOC and Ingression; and (3) very slight inhibitiotn of invagtia-
ACED ON MORPRtOGENUU, by J. Bischet. 11962] tion, occurring only at high concentrations or after pro-
f3)pL (AFOSRt-3457) (AF 61(052)356) Unclassified longed treatments. The significance of thease results is

discussed. (Conk to's abstract)
Alopbihdi Nature, v. 193: 87-88, Jan. 1962.

935
The new observations concerning the biological and
biochemical effects of mercaptoethanol and lipoic acid Free U. of Brussels. lab. ol Animal Morphology,
on developing amphibian eggs are discussed. it can (Belgium).
be~concluded from the experiments described that lipoic:
acid, If used at a sufficient coacentration, is as elffi- !SULFHYDRIL GROUPS AND MORtPHOGENEISI. 13L.
cieat as mercaptoethanol in stopping worphogenesis; BIOCHEMICAL STUDY OF THE EFFECTS OF MER-
the biochemical mode of action of the 2 substances to CAPTOETHANOL OF THE EMBRYOS OF AMPHIBIA
certainly complex and it remains to be seen whether AND THE ALGA ACETABULARIA] Grcupes sailydriles
they act on the same metabolic step or not. et morphogkabse UL Etude biochimtique des elffete dom

mercaptoethanol our lee enibryous de batriciesas et
l'algue Acetabularla mediterratea, by J. Brachet, M,

933 Decroly, and J. Quertier. [1162] 19)p. lncl. tables,
rels. (AFOSR-J568) (AF Ul(u235) AD 407388

Free U. of Brussels. [Lab. at Animal Morphology) Unc!assified
(Belgiumn).

[THE EFFECTS OF S-MERCAPTOETHANOL AND DI- pulseinDvo.Bo.,v,:1311,Fb

THIODIGLYCOL OR THE GROWITH OF SCHERIC111h
COLT AND OF SACCHAROMYCE2 CEREVISIAL] Lea The biochemical effects of 5-mercaptoetbanol (which In-
effets dua e-mercaptoethanol et tdn dithioliglycol or Ia hibits neural tube closure) bere been studied in am-
croissance of eschericia coli et de saccharomycee phiblan gastrulac and neurulas, and In the alga Adta-
cerevisise, by S. Liniboech-Rolin. [13 1 [121p. hicl. bularia. Rt has been found that. (1) Total and acid solu-
diagre. tables, refs. (AFOmt-J466! (AF 61(052)356) ble -SB gronpo definitely increase in mercaptoeuthnol-
AD 412672 Unclassified treated oegg, (2) S3 5 Mercaptoethanol is incorporated

into the proteins of boh amphtibin embryos and Acta-
edi Exk N. CeI Resecrch, v. 29: 61-72, bularia The radioactivity dL the proteins represent

Jan. 912.25% of the total radioactivity in the treated eggs and
varies between 10 and 25%, according to culture cundi-

The effects of 6-mercaptocianol, a reducing substance tins, in Acetabullarla; (3) Aiatoradiography observations
with a -511 group, ma the growth uid red=x potential of anwoknhmgeashaesonttS 3 -rcp
bacterial and yeast cultures have been studied. Both dwoknhmaesdba hwnttS3_rcp
sustances Inhibited cell division in these microwrg- toethaflol Is incorporated mainly into the pigment gran-

nisms, bui this action does not appear to be dhie to any males and yolk platelets of the ~animal half and later, ri the
change in the retdna poitential of the culture medhium dorsal half of the embryo. In Acetabularla, the Incorp-
The reduction of dithiodiglycol to mercaptoethanol in the oration is highest in thn' nucleus and In the apical part of
presence of bactL-la andyeasts eanbeattrlbutedtothe the stem; (4) It was not oossible to detect by electro-
action of a disullido raehctase identifted In yeasts by pborests the appearance of a new solub'le -Sn-containing

Thompson. The respiratory process does not appear protein In mercaptoethanul-treated eggs. Most of the
to be the essential target of mercaptoetimanol Inimnition, radioactivity is found In the basic protein fraction after
since the latter occurs whether the yeast cells are able treatment with S3 5 -mercaptoethanol of amphibian eggs;
to respire or Dot. and (5) Amphibian eggs conts n no ecto-AT~ase, and

mercaptoethanol treatment has no appreciable effect on
934 their ando-ATPase. The significance of these resut~s

Free U. of Brussels. lab. of Animal Morphology for an explanation of the morphostatic effects of =or-
(Belgium). captoethanol is discussed.

THE EFFECTS OF a-MERCAPTOETHANOL ON THEE
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936
lipoic acid so far as neurulation is concerned. It has

Free U. of Brussels. Lab. of Animal Morphology no effect on thk outgrowth of Cie tail. O-nloacetate.
(Belgium). like other tricarboxylic cycle intermediates, has un-

favorable effects on neural tube closure. It often tim-
•SULFHYDRIL GROUPS AND MORPHOGENESIS. IV. proves the elorgation of the tail in lipoic acid-tratted

EFFEC1S OF e-MERCAPTOETHANOL AND o-LIPOIC embryos. (Contractor's abstract)
ACID ON THE METABOLISIA OF NUCLEIC ACDS IN
AMPHIBIAN AND CHICKEN EMBRYOS] Groupes
sulihydriles et morphogfntse IV. Effets dru Mer- 938
capt-thanol et de L'acide-o-Lipolque aur le
mVtabolhsme des acides nucimiques chez les embryons Free U. of Brussels. Lab. of Anlrnal Morphology
de batracien #t de Poulet, by V. Pohl and J. Quertler. (Belgium).
[1962] [131p. incl. tables, refs. (AFO6R-J569) (AF 61-
(052)356) AD 407386 Uncla,,:, -d NUCLEIC ACIDS IN DEVELOPMENT, by J. Brachet.

119621 [181p. ncl. illus. dtagr. refs. (AFOSR-J205)
Aso Jour Embryol. and Exper. Morphol., (AF EOAR-61-31) AD 400445 Unclassified

1963.
Presented at Symposium on Specificity cf Cell Differen-

A study was made of the incorporation of nucleic acid tiation and Interaction, Gatlinburg, Teen., Apr. 9-12,
precursors (thymidine, uridine, cytidine) in 2 embry- 1962.
onic materials: Pleurodeles and Chicken, in the pres-
ence of 2 substances known to have a morphostatic ef- Also published in jour. Cellular Comp. Physiol., v. 60,
fect oa the closure of the neural plate: o-mercapto- sI7TlTT: -- 87-, Oct. 1962.
ethanol and lipoic acid. The results reveal a marked
similarity of action. Thymidine incorporation into A summary is presented of current knowledge about
DNA is stimulated by mercaptoethanol and Upoic acid. DNA, RNA, and protein interactions during morpho-
Both substaAceb also stimulate the incorporation of genesis. Two biological systems, amphibian eggs and
cytidine and uridine into RNA. But there is a differ- the unicellular alga, Acetabularla, is described from
ence in the case of DNA: mercaptoethanol has a slight that viewpoint. An attempt is made to integrate the bio-
stimulatory effect on the incorporation of the 2 nucleo- logical and biochemical observations on these 2 morpho-
aides, whereas lipoic acid is definitely inhibitory. AlU genetic systems in a more general hypothesis of dif-
the evidence suggests a specific effect of lipoic acid on ferentiation at the molecular level.
the reduction of roionucleosides to deo-yribonucleosides.
(Contractor's abstract)

939

937 Free U. of Brussels. Lab. of Molecular Chemistry and
itysics (Belgium).

Free U. of Brussels. Lab. of Animal Morphology
(Belgium). [MASS SPECTROSCOPY STUDIES FOR HIGH TEM-

PERATURE CHEMISTRY. EVAPORATION OF ELE-
SULFHYDRYL GROUPS AND MORPHOGENESI. I. MENTS AND DISSOCIATION ENERGIES OF DIATOMIC
EFFECTS OF B-MERCAPTOETHANOL, c-LIPOIC MOLECULES] Etudes par spectrometrie de masse en
ACID, ATP, AND OXALOACETATE ON EMBRYONIC chmie des hautes temperatures. Evaporation d'elements
DEVELOPMENT IN AMPHIBIANS] Groupes sulfhydriles et de composes energies de dissocation de molecules
et morphogtnese. L Effets du 8-mercaptothanol, de blatomiques, by J. Drowart. [19571 [1061p. mcl. dlagrs
l'acide o-lipoique, de l'acide adfnosinetriphosporlque tables, refs. (AF 61(514)868) AD 622880
et de l'oxlo• ctate tur le d6veloppement embryonimire Unclssified
des Batraclens, by J. Brachet. 11962] [181p. incl.
illus. refo. (AFOMR-65-2244) (AF 61(0r.2)356) A mass spectrometer has been desapned to study the
AD 629461 Unclassified evaporation of solids and liquids ;,t a temperature near

2000°K. This Instrument enables one: (1) to confirm
Also published in Develop. Biol., v. 7: 348-364, the generally acceptable values for the latent heat of
Mar. 1963. sublimation or evapor7,tion of Ge, Gk. Cr Ni. Cu, Ag,

and Au; (2) to confirm the conwpositioz of the gaseons
The effects of mercaptoethanol, lipoic acid, ATP and phase of Ge; (3) to show that the vapor of the elements
t-naloacetate, alone or in combination, have been Ga, Cr, Mn, and NI contains less than 0.01% mole-
studied in eggs of 4 different speci-s of amphibians. cules; (4) to show that the vapor of the elements Cu, Ag,
The effects of mercaptoethanol (M/100) aiA lipoic acid and Au contain about 0. 1% molecules at 1300' to 15000'K
(10-30mg/ml) are remarkably similar; cleavage is 15000'K; (5) to determine the energies of dissociation of
little affected, bat gastrulation and neural plate closure the molecules Cu2, Ag2 and Au 2 - D(Cm2) 2.02 * 0.1
are strongly inhibited. At lower concentrations, the
outgrowth of the tail is strongly redticed. Mercapto- ev, D(Ag2 ) = 1.63 a 0. 1 ev, D(Au2 ) 2. 18 a 0. 1 ev;
cthanol and lipoic acid, if mixed together, have addi- (6) to show that the intermetallic compositiot, of GaAs.
tive effects. ATP, whifh speeds up neural plate InP, In•, and CdT, deozomposes at the moment of
clositre, is antagonistic to both mercaptoethanol and
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evaporation; and (7) to put into e..dence some secondtary 94Q
reactions betwe" ione and molecules. The effective
sections 4 these processes as well as some reactions Free U. of West Berlin (Gerniany).
betwem eacited atoms and ions are established with
this pa spectrometer. (Contractor's abstract, [THE ELIMINATION FUNCTION OF THE KIDNEY
modified) AFTER RAPID INFUSION OF COOKING SALT AND

COOKING SALT FREE SOLUTION) Die ausscheldungs-
funkitoa der nWere inch schuelier Infusion kochsalzhal-

940 tiger und klonaizireler 16sang, by K. Pabst. [1941]
[101p. incl. diagre. tables, refs. (AF 61(052)31)

Free U. of West Berlin (Germany). Unclasstied

VOLUME CONDITIONED STIMULI AFFECTING SALT Also publkahwA in Pflfers Arch. gas Physiol., v. 273:
AND WATER EXCRETION, by 0. (L Gauer, IL Pabst 315-3Z4k July 1961.
and others. Final rept. Sept. 1962 [125]p. incl. llus.
dissrs, tables, refs. (AFPM-4"3) 1,AF 61(052)31) Renal function via investigrted in unanesthetized dogs
AD 63191.3 Unclassified during rapid expansion of blood volume and extraceilu-

lar fluid volume by rapid infusion of isotonic saline and
This is a coletctlo- of 8 reprints concerned with the hypotonic dextrose solutions. The typical excretion
study of excretion. Some of the general areas covered pattern could be divided into 3 phases (phase 1 (1-30
are: body fhulds, salts, blood circulation, kidneys, min), phase 2 (31-90 min), and phase 3 (91-300 min)
venas, %nd hypoxia. after beginning of infusion. Phase 1 was characterized

by a fast rise of glomerular filtration rate and renal
plasma flow and an increase in urine volume and sodi-

941 um excretion in both groups. In phase 2 and 3, the in-
fluence of GFR and RPF was reduced, and a study of

Free U. of West Berlin (Germany). the excretion patterns suggests predominance of hor-
mone mechanisms (ADH and aidosterone) probably acti-

[KIMNEY FUNCTION DURING BILATERAL CLAMPING vated by volume regulatory or osmoregulatory stimuli.
OF THIE CAROTID ARTERIES Di THE DOG] Die The rise in GFR and RPF may be caused by reduction
Nitrenfrnktioa wahrend doppelseitiger Carotivabklem- of blood viscosity combined with a rise in arterial
mwW am wachen Hund, by L. Sommyay, H_ L. Thron blood pressure. A reflex vasodilatation of renal ves-
aMd others. [19621 25)p. incl. diagra. tables, refs. sels may tentatively be attributed to a rise In central
(AFOOR-J456) Unclassified venous pressure, (Conractor's abstract)

V Pflugers Arch. Physiol., v. 276:
111114 943

The effect of occluding boto common carotid arteries Free d. of West Berlin (Germany).
for 90-150 min on PAH- and lnolln-clnerance, on ex-
cretion of urine, Na, K, CI and total solids, and on CIRCULATORY BASIS OF FLUID VOLUME CONTROL,
urine osmolarity ws studied. The results were as by 0. H. Gauer and J. P. Henry. [19621 [591p. incl.
follows: (1) D-.Ing occlusion of the carotid arteries, illus. tables, refs. (AF 61(052)31) Unclassified
the NaCl-excretion as well as the osmolar clearance
increases significantly, the magnitude of the rise de- Published in Physiol. Rev., v. 43: 423-481, July 1963.
pending on the level of electrolyte excretion before the
occlusion. K-excretion showed a slight Increase. The The status of the high-pressure Gr arterial system is
charges in Na-Cl-excretion were promptly reversible primarily determined by the regulation of cardiac out-
after erding the occlusion; (2) Neither urine excretion, pat and the tone of the resistance vessels. It is pro-
osmotic U/P ration nor excretion reap. reabsorption posed that corresponding parameters for the low-pres-
of osmotic free water revealed definite changes. sure system are the blood volume and the tone of the
From these results, it remains questionable if changes capacitance vessels, which together determine the
in renal medullary blood flow are mainly involved in "fullness of the blood stream. " The fullness of the
the kidney's response to carotid occlusion; and (3) blood stream Is an Important determinant of cardiac per-
With renal blood flow remaining nearly unchanged, formance. The concept is also advanced that volume
glomerular filtration rate as well ar. filtration fraction regulation is an Integral part of over-all cardiovascular
Increased definitely In most of the experiments, in regulation, the latter of which has hitherto been pri-
which NaCl-excretion showed an increase too. The In- marily considered with regard to adjustments of pres-
crease in electrolyte excretion during carotid occlusion sor or depressor activity affecting the heart and vascu-
is discussed as being caused mainly by the observed har wall tension. The control of the 2 systems seems to
increase in glomeralar filtration rate which itself is depend on the total sensory input from receptors in
induced by the Vise in arterial blood pressure. both low- and high-pressure region&. Evidence is pre-

sented which suggests that this input may be integrated
into Information describing the performanc" of the
heart in relation to the load Imposed on it ("compe-
tence" of the heart). In the case of the low-pressure
system the adjustment of the contained volume is
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of greater importance for homeostasio than the adjust-
ment of capacity. The latter appears to have an emor- i atcr erpy. .M1710
gency function. Volume regulatory activity has been
judged from changes of mnineral and water excretion by Fo Abtrc "0 #A W."0VLV
the kidney. ItIs. concludtid that the controls of water
and mineral excretion are relatively lndlpendent, and
that the system responsible for the regulation of water
excretion are more sensitive and react faster than do
those concerned with minerals. The equally important
parAmeters of regulation of plasma proteins and blood
cell volunic have not been conaldered.

Free U. of West herlin (Ger-many).

944 THEORETICAL RESEARCH STUJIM BY REACTING
Free U of Wet Berln (Gerany). by G. Lahr*g. Fins rept, July 31. IM6,
FreeU. o Wes Berin (ermay).3p. (AFO6R-3537) (AF ZOAR-6l-48) AD 460156

SPHERICALLY SYMMETRIC MODELS IN RELATIVISTC (11classiflad
AND NEWTONIAN COSMOLOGY, by K. Just and IL
Kraus. [1962] 101pk. incl. refs. (AFOSR-3926) The purpose of this paper was to adeapt umeroscopical(AF 61(052)335) Unclassified sqtls for describing plasma., starting from cLas-

Alsoin eltchr Asropys. V.55,27-sical mechancs. This was achieved in the following
Zetcr.Atopy. v 5 ways. (1) macroscopiesi Markovian flows in r -spaceZS ue 163 were considered and the trwanltiou probabilities of the

Thesphricllysym etrc slutonsof ~intezs ~master equation, which-holds for macroscopicalIThen fohranidealfly i wymtithsolutipres ofEihavein' eqa Markovian flows, for the speia case of a dilute gastionforan dea flid ithot pessrehavng eenwere calculated; (2) Maceroecopical daterinslted flowsfound by several authors, are dljcussed. Special in r7-apat were considered And L 3 Boltzmas-eqnstmio,
emphasis is laid on the specification of a particular a derivation at which was previously givea, was pCoe-
model by in~ital conditions with an Immediate meanin aiissd by taking into accoant collisions of the third or-The use of those local solutions for constructing global der; and (3) Supposing some geasralised Soltztuma
models with or without spherical symmetry is subject equtions, which are derived by Intultive metods anMto interesting restrictions. These have practical im which describe a 2 component reacting system, the
portance for an inhoanogeneous model, sipposed to rep- eqain of mAnlion for some nmcroscopical obserubles
resent the universe somewhat better than Friedmann's of iners were calculated. The basic Boltinmass squa-
homogeneous models. Here the new condition requires tirns are formulated by mans of the nmuti-chgaWe
a density depression around each big chaste of galax- formalism of the chlascal mechanics.
ies. This however Is very plausible, if one assumes
the clusters to hare concentrated from a homogeneous
distribution; and it seems not to contradict the ciaserva- 4
C~ons. The obvious defecits of this treatment, that the
ciuster models are enctly a1pherical and must not ro- Fre U. of Wes Beln(emn)
tate or overlap, cannot be removed --o easily. [Rut the
most serious neglect seems to be that of pressure, turs THE HYDRODYNAMIC BQUATKI4 FOR DI-ATOUIC-
it will he necessary to try to account for this at least EXIW N DISOCIATED GABES AS APPROXIMA-
approximately. it is shown that apart from its lInherent TOI FTEBLZANHUTWSDIBN
incompleteness the Newtonian coamologY yields euctly TIO O THSE. BARTZMN EQU IATwIO.Nov 15, 1362,
the same local solutions, while the global mnodels SUC GASt iES. PATcncl repby t. nowi. 5) w ( 5A IM-
lead to questions of topology. 459G) (AY BOAR-61-48) AD 401375 Unclasslifed

Boltzmot eqitionis for diatomnic, mineted *ad dissoct-
945 ated gases were treated by a generalized GRAD me~o
Fre Uof estBerin Gera~j)-to pin miaroecopilcnl tranpmor t eaims which corre-
FreeU. f Wst erli (Grmay).sponti to the Navie-Stokes equatioms. Neither chemi-

Cal equilibrium no equilibrium betwoes the bisdrvolSPHERICALLY SYMMETRIC MODELS IN RELATI- tranlational degrees of freedom in assamed. Te caw-VISTIC AND NEWTCRK1AN COSMOLOGY, by K. Just section between the wasted coobiieimts of viscosity andand&K Kraus. [19621 [10]p. incl. rief. (AFCISR-4111) hetcnctosad ceu olsr-nnrls sgiven(AF 61(052)335) Unclassified explicitly. (Contractor's abotract)
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S8Also publlshed in Nature, v. 195- 173-174, July 14, 1962.

Galway U. Dept. of Chemistry (Ireland). Methionine was the N-terminal amino acid of phyco-

erythrins from 3 different marine algae. Tin conclu-
SPECTROPHOTOMETRIC STUDIUS OF SOME RED sion was based on paper chromatography of dli"lZed by-
ALGAL COwSTITUENTS, by C. bhEocha. [1960] [14 1p. drolyzates of the dinitrophenyl phycoerythrins &nd of
incl. diagre. table, reis. (AFOMR-2622) (AF 61(052)- the free amino acid obtained by the alkaline hydrolysis
409) Unclassified of the dinitrophenyl derivations.

Also published Ia Chimie et Physioco-chimie des
WrineIpen Ilammdts tirks des Algpes, Dinard (France) 951

(Sept. 20-25, 1960), Paris, Centre Natioml de la
Recherche Scientlfique, 1961, p. 121-134. Galway U. Dept. of Chemistry (Ireland).

The fluorescent substances which havebeendescribedare THE PHYCOBILINS, by C. ObEocha. [1962] [lbp.
added to the list of umnsual products of red algal, partic- (AFOSR- 4244) (Sponsored jointly by Air Force Office
ularly Rhodomelacsean, metabolism. However, much of Scientific Research under AF 61(052)409 and National
further work will be required before they are fully char- Science Foundation) Unclassified
acterized. That their distribution may be of taxonomic
significance is indicated by the striking correlation be- Presented at 419th meeting of the Blochem. Soc., Inst
tweem UV spectra of extracts and the accepted generic of Rural Science, Penglais, Ab.rystwyth (Wales),
grouping of the Rhodomelaceae examined. However, be- Sept. 13-14, 1962.
cause of their lability and the seasonal variation in their
abundance, taxonomic inferences based on the distribu- Also published in Biochem. Jour., v. 85: 2P-3P, Nov
tion of these compounds must await a more detailed TM.
study. Similar caution applies to many other conttuIh...
of the red algae which undergo seasonal variation, e.g. HCI (I1N) is required to effect a release of protein-free
peptides and brominated phenols. Nevertheless, results pigment from C-phycocyanin, although the protein is
to date, including Yaphe's survey of red algal polynac- readily denatured with loss of fluorescence by EtOH,
charides, Indicatethepotential usefulness of a thorough urea, and acid. The difference spectrum of C-phyco-
chemical surveyof the redalpeasanaid intheir classifi- cyanin denatured with EtOB at pH 2.7 and 8.0 in identi-
cation. cal with that of phycobilin 630 in the same solutions in-

dicating that the prosthetic group of the biliprotein is
949 phycobilin 630. Heating for 20 min in concentrated HCI,

or standing for 7 hr in 12N HCI at 256 converts phyco-
Gelway U. Dept. of Chemistry (Ireland). bilin 630 to a pigment having spectral properties Simi-

lar to those of mesobiliviolin. On standing in 9-11N
ZINC COMPLEX SALT FORMATION BY BILIRUBIN HCI, phycobilin 630 is converted to a pigment termed
AND MESOBILIRUBIN, by P. O'Caria. [1962] [31p. phycobilin 655, different in properties from mesobili-
incl. diagr. (AFOSR-2911) (AF 61(052)409) violin. This pigment was also isolated from 12N HCI
AD 405539 Unclassified hydrolyzate of C-phycocyanin neutralized berore extrac-

tion into organic solvents. The difference spectrum of
Also published in Nature, v- 195: 899-900, Sept. 1, this pigment at pH 2.7 and 8.0 shows a max at 675 ma

compared with 658 ma for ;hycobilin 630 and desatured
C-phycobilin. Phycobilin 655 is dibasic with its dipro-

It is generally accepted that rubins do not form zinc tomated form dissociating with a pK of 3.5 and its mono-
complexes since most bile pigments form brilliantly protonsted form with a pK of 5.7. It is suggested that
florescent zinc salts and the rubins did not fluoresce. phycobilin 630 is hydrated on the vinyl side chains.
Evidence is presented that addition of 2% methanolic R-phycoerythrin contains 2 dissimilar phycobilins, one
zinc acetate to bilirubin changed the color from yellow of which is released by acid. The resulting phycoery-
(absorption max, 452 m,,) to saffron, (absorption maxy throbilin is a rhodinoid bile pigment isomerized by acid
476 nw), this process was reversible. Similar results to a labile urobilin which forms unhydrolyzble linkages
were obtained with mesobilirabin. Since only acid- with compounds containing -SH groups in the protein of
reversible reaction of the zinc ions with the rubins could phycoerythrin. Ethyl mercaptan competes with the
be responsible for the spectral shifts (control experi- protein-SH groups.
ments having shown that the acetate ions were not),
this evidence indicates that bilirubin and mesobilirubin
form nonfluorescent zinc complexes. 952

Galway U. Dept. of Chemistry (Ireland).
950 PHYCOBILINS, by C. OhEocha. [19621[121p. I.-
Galway U. Dept. of Chemistry (Ireland). diagra. tables, refs. (AFOSR-J702) (AF 61(052)409)

AD 413637 Unclassified

METHIONE, THE N-TERMINAL AMINO-ACID OF
PHYCOERYTHRINM, by P. O'Carra and C. bhEocha. _opblished in Physiology and Biochemistry of Algae,
[1962] [2k. (AFOBR-4188) (AF 61(052)409) ed by RVA.Lewin. New Yrk, Academic Press,

Unclassified 1962, p. 421-435.
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Photosynthetically active red and blue billproteins, tion of a source mechanism restst, in a far field distri-
called phycoerfthrlns and phycocyanlns, respectively, bution *4ch resembles those epertmally available,
have been isolated only from algae. Their prosthetic whereas the lateral quadrupole mechanism fails in this
groups or chromophores are tetrapyrroles known at respect. (Contractor's abstract)
phycobllns. Unlike the chlorophylls, phycobilins are
not readily released from associated proteins; hence
biliprotetns have been most gener4a'y studied. In this 955
review, emphasis is placed on recent works. The study
is in 5 parts: (1) Distribution and formation of the phy- General Applied Science Labs., Inc., Westbury, N. Y.
cobilin-proteins (billproteins), (2) Isolation and purifi-
cation of the biliproteins, (3) Physical properties of the LINEARIZED FREE-MIXING WITH PRESSURE GRADI-
billproteins, (4) Amino-acid composition of the pro- ENT, by M. H. Stelger and M. H. Bloom. Apr. 1962,
teins, (5) Preparation and properties of the phycobilins, 26p. incl. diagra. refs. (Technical rept. no. 285)
and (6) Phycobllin-protein linkages. (AFOSR-2613) (AF 49(638)991) Unclassified

The velocity fields of compressible 2-dimensional and
953 incompre-isble axisymmetric viscous free-mixin re-

gions with sireamwise pressure gradients are examined
Galway U. [Dept. of Chemistry] (Irelancl). with the use of the bcandary layer approximations and

Oseen's linearization of the convective terms. Solutions
THE STRUCTURE OF THE PHYCOBILINS, by C. are derived for both wake-like flows (that is, velocities
OhEocha. Final rept. Sept. 29, 1962, 48p. incl. diagra. within the viscous region less than those in the external
tables, refs. (AF 61(052)409) AD 292679 free stream), and jet-like flows (wherein the velocities

Unclassified in the viscous region are greater than those in the ex-
ternal free stream). In compressible cases, the energy

The literature concerned with the chemistry of algal equation admits a Crocco integral when the Lewis and
biliproteins is surveyed. Amino acid analyses of care- Prandtl numbers are equal to unity, and i similar in-
fully purified eamoles of R- and C-phycoerythrin and tegral of the concentration equation is derived for
of C-phycocyanin were performed. All 3 are charac- LeIe = 1 and Wi - 0. However, only the condition of
te-ized by a high percentage of dibasic and of bydro- uniform stagnation enthalpy and an fproximate eqtmtion
phobic amino acids. R-, B- and C-phycoerythrins of state (relating density to enthalpy) is utilized in the
were found to contain methionine as their N-terminal analysis. It in shown that the solution, for both 2-al-
amino acid residue. A proteolytic enzyme preparation mensional and axially symmetric flow, produces an Infi-
was obtained from the blue-green alga Phormidiwm nite continuous set of elgenvalues and associated eligen-
persicinum. The phycoerythrobilln prosthetic group functions that satisfy the appropriate boundary condi-
of R-phycoerythrin was purified and some ci Its physi- tions at the axis and infinity. This is consistent with the
cal and chemical properties determined. The urobilin fact that a solution is unique only if an initial distribution
obtained on isomerization of phycoerythrobilm in con- or etgenvalue is prescribed a priori. For completeness,
centrated hydrochloric acid was studied, and a number only solutions that behave exponentially at large n areof useful deriva'±±ves prepared. It was shown that M2N admitted and these results are discussed. (Contractor'sHCI is required to liberate the native prosthetic group abstract)

of C-phycocyanir. Two other closely related pigments
were isolated from this bfilprotein and their physicaland chemical properties studied. R-phycocyanin was 956

shown to be a homogeneous chromoprotein containing
subunits characteristic of phycoerythrin and of C- General Applied Science Labs., Inc., Westbury, N. Y.
phycocyanin. (Contractor's abstract)

APPROXIMATE ANALYSI OF THE SLOT INJECTION
OF A GAS IN LAMINAR FLOW, by P. A. Libby and

954 J. A. Schetz. [1052] [6p. incl. diavrs. refs. (AF 49-
(638)991) Unclastified

General Applied Science labs., Inc., Westbury, N. Y.
Published in AIAA Jour., w. 1: 1056-1061, May 1963.

ACOUSTIC FIELD OF A CYLINDRICAL JET DUE TO A
DISTRIBUTION OF RAN-DOM SOURCES OR QUADRU- The laminar diffusion and combustion of a gas injected
POLES, by S. Slutsky. Feb. 1962, 58p. incl. diagrs. into a high-speed uniform stream by means of a wall
(Technical rept. no. 281) (AFOSR-2455) (AF 49(638)- slot are considered. The Dorodnitzin-Howarth trans-
194) AD 276032 Unclassified formation is employed to reduce the boundary layer

equations to incompressible form; the nonsimllar flow
A method is used to describe the field of a single bar- field is treated by a modified Oseen approximation in
monic oscillator to the description of the far field of a conj--tlon with the integral method. Thermal boundary
random distribution of sources and quadrupoles arising conditions corresponding to an adiabatic wall and to
in an axisymmetric steady flow field. The random constant wall enthalpy are discussed. The injection of
source distribution is described in terms of a spatial homogeneous, heterogeneous, nonreactive, and reactive
and temporal correlation function. Expressions are oh- gases is treated. For the latter case, the models unual-
tained for the mean square intensity and power spectral ly employed for chemical behavior, namely, frozen and
density of the acoustic noise field. The effect of eddy equilibrium flow, are considered. The analysis is ap-
convection is not included. It is found that the assump- plicable to a wide variety of laminar flows, e.g., those
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involving coolia, thermal protection. skin-friction re- Ing power from primnary cosmic rays. Because of this
boetiom, and sepersomic ddflagruicmio. A numerical ex- large Intensity the origin of the photons is difficult to
ample of practical teres in connection with the vent- explain In terms of the nucleonic component but is com-
tog of poeoms hydrogen bolof from a rocket booster patible with an euplanstion based on an electromagnetic
is preseated_ (Contractor's abstract) origin.

967 959

Gemeral Applied Scetce labs.,* Inc., [Wextburyj N. Y. General Dyrnamics Corp. [Convair Div. j Pomona, Calif.

UXPZRMDNTAL RESULTS ON 6UPZRSCUC COM- A TWO D[MENSIOVAL ANALYSIS OF ELASTIC THER-
BWSTUN, by J. Tanagno and 0. Lindemann.. Dec. MAL STREW WIM APPLICATION TO ROCKET MOTOR
19C2, 3*p Ind. Ilbas dlagrs. (Technical rept, no. GRAINS, by R. G. Shocok. Sept. 21, 1962, 22p. incl.
232) (A? 49(638)991) AD 241100 Unclassified diagra. tables. (AFOSR-3880) (AF 49(638)592)

Unclassified
Experiments on spontaneous combustion characteristics
of hydrogen Injected Into a mupe1rbosoc stream of hot The problem considered is that of obtaining the thermal
air are described in deftil. The results are presented stresses due to a radial temperature distribution in a
and compared with a theory developed for premlxcd circular plate coutianing a central star-shaped pert ora-
reactants. The eapertmegal 4ininshow that if the ini- tion. The complex analysis of Muskbelishvili Is em-
tWa static, temperature and the sAktic pressure of the ployed to obtain thine solution. In order to apply the
air stream are high enoug then diffusion will be rate boundanry conditions, use is made of conformal mapping.
costrolling ant a mixin theory using equilibrium Series solutions are obtained and these are compared
chemistry could be used in am~lyxing the combustion with experimental results. (Contractor's abstract,
process. It the chemical reactions are slow, the be- modified)
lavior at the combution process can be etudiel as a
systemn where -ixin and diffusive effects are absent.
The ignition delay times Inferred from the Initiation 9
of the pressure rise along the burne are In good agree-
ment with those predicted by the empirical correlation. General Dynammics Corp. General Atomic Div.,
The sltic temperature exerts a greater influence on San Diego, Calif.
the Ignition delay time than the static pressure. The
statc preesue level is an important parameter In de- CHEMICAL REACTIONS USING MODULATED FREE
termisirg the time for complete combustion. (Contrac- RADlICAL BEAMS. PART A. THE VAPOR PRESSURE
tor's abstract) OF SOLID HYDROGEN IN THE TEMPERATURE RANGE

FROM 4.7K TO 11. 1K. PART B, by H.LIHarrison,
W. L Fite, and G. L Guthrle. Final rept. Feb. 1,

956 1961 - Jan. 31, 196. Feb 28, 1962 [62)p. Incl. diagre.
tables, refs. (Rept- no. GA-2972) (AFOSR-2357)

Geamrsl Dynsmics Corp. [Convair Div. I San Diego, (AF 49(638)301) AD 277010 Unclassified
CAWf.

Modtulated, crossed molecular beams were employed to
LOM-ENURGY GAMMA RAYS PRODUCED IN AIR AND study the c~hemical kinetics of several free-radical reftc-
IN LEAD BY COSMIC RAYS, by J. L Vette. [1962] time. For the hydrogen-isotope excla me (H + D2 -
[9]p. inc. diagra. tables, refs. (AF 49(638)561) lHD + D) sigmals were detected which correspond to a re-

Unclassified action cross-section of _10-19 cm2 . Elastic scattering

hobllshed in Jour. Geophys. Research, Y. 67: 1731.. complicates the interpretation The promises, methods,
*~~~~I~u2and difficulties of the crossed-beam technique are dis-

cussed. Measurements wer e n-d of the vapor pines-
Meauements have been mad at,40. 5*Ngeomagfnetic sure of solid H, of a nominal 75% orthobydrogen comn-
hatiude of -yrayspIro adeein lead and in air within the position, from 4.7* to 11.1'. The resultsawere fitted

eneg1 ang 25106 ke upto ltiode .~ s.to Kirrchf I equation. A muitable expression for the
gf/cm by means of balloon-borne scintillation counters. vprpeewsfutt elg()=4.3/
The y rays of atmospheric origin exhibit a transition 512iog, TOKO +2. 04" from 4.7 to 13. 95'K.
cowe that peaks at 70 g/cm2 and is similar to transi-
tion cuves measured with other onmidirectional de- 961
tectors. The measuements give a flux of 17.3
phtaon m/crul/sec at the peak of the transition curve; Generai ')ynamics Corp. General Atomic Div.,
extrapolation to tMe top of the atmosphere gives an al- han V. Pgo, Calif.
bodo oi 5.7 phot Ams/m/sec. The spectra of the pho- ~ LCLIINCO C~FRSATR
tons produced in !ead and in air are very similar, ant OA O MNCOSSCIISFRSATR
the production per gram of lead is fouvot to be about 2.71 ING OF`17HERMAL BEAUS OF HYDROGEN, HYDOGEN
times that Per gram of air, Te power containedl in ATOMS, AtND HELIUM BY HYDROGEN AND HELIUiM,
7 rays up to 1 mayv is estimated to he 7% of the Incoin- by H. Harrison. [196 21 p2. Incl- dlagr. refs. [AF 49-

(&U8)3011 Unclassified
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Published in Jour. Chem. P115., Y. 37: 1164-1165, C12 and Ni are mentioned. Various other experimental
givVM12. observations and measurements are catalogued. (Con-

tractorts abstract)
Experiments for measurtig the total colision cross sec-
tions for interactions of hydrogen atoms, helium, and
hydrogen molecules with hydrogen and helium are de-
scribed. Results show less velocity dependence than

predrle bythe assy-Mhr euaton.General Dynamics Corp. Genera) Atomic Div.,

962 RECENT DIVESTIGATHINS, OF GAB-SURACE DITU-
ACTIONS USING MODULATED-ATOMIC-BEAM TECH-

Geaeral Dynamics Corp. General Atomic Div., NIQUES, by J7. N. Smith, Jr. and W. L. Fite. 11l63
San Diego, Calif. [24kp. cin. dlagrs. (AFOSR-J1044) (AF 49(638)356)

Unclassified
REFLECTION AND DISSOCIATION OF H2ON TUNG- Aim pulsed in Rarefied Gas Dynamics; Proc. Third
STEN, by J. N. Smith, Jr.,* and W. L, Fite. [1962] ypsuPrs(Fac)(ue16)

356) ADci d2ayS. reUnclSR211 aF sified New York, Academic Press, Suppl. 2, v. 11; 4W0453,
356)AD 2664 Uncass~ied1963. (AFOSR-53l0)

JAur. 1bem Phs.96 7:66.4 This research was direct-ed toward pining a More com-
plete knowledge of the effect of the Interaction between

Through the use of modulated atomic beam techniques, individual gas pzarticles and the surfaces of space vei
the reflection and dissociation d H at a W surface dles on the aerodynamics of the upper atmosphere. The

first experiment discussed Is that of the scattering at
above 2500'K was studied. Two experimental contlga- molecular hydrogen by polycrystalline Ni It was found
rations were employed. In the first configuration,. a that with certain specific pretrestments, near specular
collimated beam of molecular hydrogen was directed at scattering of the incident H2 beam was obtained. In
the W surface, and the angular distribution of particles adtoa rua aito ntetenlacm o

evapratng romthesurfce as umied assse- detion coefficient was observred. In the second experl-
trometrically. in the second configuration, the W test ment, the reflection and dissociation of hydrogen on W
surface was located in the first of 3 differentially a ihtmeaue eeemnd erseua
pumped vacuum chambers. H2 was admitted into this sathihteri perathres Incien exasmfoned Nat W epera-a
chamber thereby providing an Isotropic source ofiInci-scteigothIndnt2wafudatWemr-
dent particles. Particles evaporating from the surface tues above 1800 L The angular distribution of H2
were collimated and examined mass-spectrometrically evaporating from the target followed the cosine law,
in the third chamber. From these experiments it is ob- Indicative of diffuse emission. Above 2500K1, the
served that at high temperatures the angular di~strlbu- sticking pruhatbility, for H2, on W mks fudto be tem-
tion of atomic hydrogen evaporating from the target eau-idpnnttavleof03.Teasexr-
surface obeys the cosine law. However, the angular atIv.i c03.Telsexr-
distribution o! reflected R2 displays a shf lowar the mest discussed Involved the reaction at C12 and Ni to
bpecular ray. Above 2500*K the sticking probail~fity of form Ni chlorides. The reaction products NiC1 and
H2 on W approaches a limiting value of 0. 3. (Contrac- NiCI 2 were observed. Of particular Interest Is the fact
tor's abstract) that phase-sensitive detection of the ac signals permits

measurement of the reaction-residence time for the
formation of NiCL (Cm@L.ctor's abstract)

963

Genieral Dynamics Corp. General Atomic Div., 5
San Diego, Calif. [General Electric Co. Flight Proplsion Div.,

D-TERACTION OF ATOMS WITH SURFACES, by J. N. Caclunat, Ohio]
Smith, Jr. and W. L. Fite. Fita! rept. Apr. 1, 1958 - PRCWIGOFTEHRDSM SUMOA-
Sept. 30, 1962. Nov. 6, 196, lip. (Rept. no. GA PRNCEEDIG OROP HESI HIRCO SCE PTS, U OOL ICAD-ni

3615) ~ ~ ~ ~ Unlssfe OhOR41)(A 96836)A 993(io, Oct. 2-4, 1962, New York, Gordon and Breach
UnclasifiedScience Publishers, 1963, 432p. incl- Illus. diagra

Experimental modulated atomic beam techniques, tables, refs. (AFOSR-3896, v. 1) [AF 49(632)11931
adapted for the study of ps-surface iteractions, are Unclassified
summarized. The scope and purpose of research co-VomeI itovlesc printhpoedng
ducted, using these techniques, are outlined. Several Voum 1i , a f twos onsists cpisin co hetionceeingpes
types of Interactions between molecules and atoms at cofcethis recentum thonsetical an colertioneofiapners-

theprmiual , vel disocitietad ioni oufaH2 ar ,te dscussed. gations of advanced spacecraft propulsion concepts.
In prticlar thedisociaionof H onW, te icatSu-bjects covered are: studies of ion and electrothermal

ing of H 2 on Ni, and the chemical reaction between propulsion; plasma propulsion, Including Impulsive
M~Ddevices and plasma acceleration by a traveling
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nmgappe field electrostatic acceleration of neutral Abstract publishe in Bull. Amer. Phys. Soc., Series
plasims, Inchutng momentum transfer thriuh mag- Ul, v. 7: 555, No. 23, 1962.
netic and electric fields; thermionlc and turboanclemr
space power systems; and nuclear fIWsIon and fusion in Jour. Chem. Phys., v. 3: 523-532,
propulsion ConceteS.

The condensation o atoms on a solid Is eamined by
946 calculatinr the critical energy for trapping of a particle

oa arbitrary mass and force constant colliding with a
[Geeal Zlectric Co. Flight Propuision Div., linear lattice. In the harmonic approximation and using

Cincimati, Ohio]. classical mechanics, the maximum kinetic energy for
trapping is found to depend strongly upon the well

PROCEEDINGS OF THE THIRD SYMPOSIUM ON AD- depth, in qualitative agreement with experiment.
VANCED PROPULSION CONCEPTI, VOL. II,
Cincinnti, Ohio, Oct. 2-4, 1962 (Unclassified),
New York, Gordon and Breach Science Publishers, 969
1963, 2 99p. ind. illu. diag"a. tables, ruts. (AFOSR-
3806, v. 2) [AF 49(638)1193] AD 34%0 [General Electric Co. ] General Electric Research LAb.,

Confidential schenectady, N. Y.,

MOLECULAR PROCESSES IN ADSORPTION OF MET-
96 ALS, by G. Ehrlich [1061] [170p. incl. illum. diagra.

tables, refs. (AFOSR-64-0464) [AF 49(638)7911
General Electric Co. General Electric Research Lab., AD 435177 Unclassified

Schenectady, N. Y, Also published In 1961 Trans. Eighth Nat'l. Vacuum Sym-

posium combined with Second Internat'L Cong. on Vacuum
DIRECT OBS0.VATION OF INDIVIDUAL ADATOMS: Science and Technology, Washington, D. C. (Oct. 16-19,
NITROGEN ON TUNGSTEN, by G. Ehrlich and F. G. 1961), ed. by L. E. Preuss. New York, Pergamon Press,
Huditb. [19021 101p. Incl. illus. diagra. refs. (AFVSR v. 1: 126-145, 1962.
2601) (AF 49(83)731) AD 435179 Unclassified

The macroscopic kinetics and energetics of the elemen-
Also published in Jour. Chem. Phys., v. 36: 3233- tary atomic processes occurring on metal surfaces are
3:47, une 11,,-r . exmined experimentally. More complicated events,

such as adsorption and evaporation of molecules, as
The utility of the field ion microscope for adsorption well as molecular dissociation and reconstitution, are
studies has been explored by emmining the interaction then analyzed using the empirical Information available
of nitrogen with an atomically smooth tungsten surface. on atomic events. The dependence of D:olecutar interac-
Individmal nitrogen adatoms are shown to be visible, and tion upon the detailed atomic structure of metal sur-
it in demonstrated that adsorption fails to perturb the faces, as well an the presence of multiple binding
latUce permanently. In probing the room-temperature states, are finally presented, as revealed by flash de-
distribution of adsorbed material, the closely packed sorption and field im microscopy. (Contractor's
(110) is found to remain bare, even when exposed to abstract)

nitrogen at p 2 x 106- mmfor 2 hr. Ali the other
planes, with the possible emception of the (1001 and
[130), are irreversibly covered. Nitrogen, presuma- 970
bly in the form of atoms, ts bound on the (110) only at GeeralElectricCo. GeneralElectricResearchLab.,
T < 190-K. Adsorptio on this plane at higher temn-
peratures is limited nat by an activation barrier but Schenectady, N. Y.

rather by thermodymmics: the binding energy on the A OPTIN AND ELECTRICAL CONDUCTION IN
(110) is ouly 5. 1 ev, compared with 6. 7 ev elsewhere T FILMS, by G. Ehrlich. [1961] 13p. incl. refs.
on the surface. (Coebractor * abstra.ct) (AFOSR-64-0485) (AF 49(638)791) AD 435176

Unclassified

Also published in Jour. Chem. Phys., v. 35: 2165-

General Electric Co. General Electric Research lab., 2577, Dec. x§9-.
Schenectady, N. Y. For abstract see item no. 859. Vol. V.
TRAPPING AND ENERGY TRANSFER IN ATOMIC
COLLUIONS WITH A CRYSTAL SURFACE, by B.
McCarroll and G. hrlichb. [I9] [0]p. md. diagr,. 971
refs. (AFOSR-J346) (AF 49(638)791) AD 435180

Unclassified General Electric Co. General Electric Research Lab.,
Schenectady, N. Y.

Presented at meeting of the Amer. Phys. Soc.,
Cleveland, Ohio, Nov. 23-24, 1962. THE FERMI SURFACES OF METALS, by W. A.

Harrison and R. W. Schmitt. 119611 [ Sp. tocL ..ius.
diagrs. (AF 49(638)926) Unclassified
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Also published in Phys. Today, v. 14. 20-25, Feb. 1961. The diffusion coefficient for this process can be deter-
mined from the kinematic wave theory. The signifi-

This is a report on an international conference on the cance of the results presented in this paper to nuclear
electronic structure of metals. The bulk of the confer- technology, reactor kinetics and chemical process Sys-
ence consisted of reports o( various experimental stud- tems is noted. (Contractor's abstract)
ies of metallic Fermi surfaces. Some of the methods
discussed are. the do Haas-van Alphen effect, the mag-
netcacoustic effect, the cyclotron resonance, anoma- 974
lous skin effect, and magnetoresistance.

General Electric Co. Space Sciences Lab., Philadelphia,
PA.

912
ANALYTICAL ASPECTS OF APPLIED CELESTIAL

General F'ectric Co. [General Electric Research Lab. ] MECHANICS (Abstract), by V. G. Szebehely. 11961]
Schenectady, N. Y. [nIP. (AFOBR-3695) (AF 49(638)814) Unclassified

ON THE ATOMIZATION AND ENTRAINMENT OF The central problem of celestial mechanics is to find
LIQUID FILMS IN SHEAR FLOW, by N. Zuber. Sept. the general bolution co the differential equations describ-
1962 [53)p. incl. diagrs. refs. (AFOSR-3989) (Rept. ing the motion of bodies In a gravitational field- This
no. 62GL153) (AF 49(638)1153) Unclassified problem is readily solved for 2 bodies moving in the

field created by their mutual gravitatinal attraction.
The concept of critical boundary shear is used to de- When the mumber.of bodies is increased, the solution can
scribe the conditions leading to the destruction of a not be represented in closed form. The reasons for the
liqud film by high velocity gases flowing throngh a duct. involvabAity are discussed along with questions of ex-
From this concept, several similarity criteria are de- istence of the solution. A critical review is presented
rived for predicting the onset of film destruction and of of new and old techniques to obtain particular solutions
drop entrainment as function of the flow conditions in of partlcular problems for limited ranges of the varia-
both phases. The transition in the 2-phase flow re- bles involved. Power and Fourier series solutions,
gimes (from aimuar film flow to droplet flow) predicted regularization, special and general perturbation,
by these kimilarity criteria are shown to be in satis- knowrn integrals, Cauchy's Poincare's, Brm's and
factory agreement with experimental data available in Minear's theorems are discussed. It is shown that
the literature. Some similarity criteria for separators orbit and trajectory determination related to space
of special geometries are presented also. The sig- travel, a field often called applied celestial mechanics,
nificance of the results to the problem of film cooling space mechanics or astrodynamics faces the same basic
of rocket engines and to the burnout problem in nuclear difficulties as classical celestial mechanics. Some new
reactors is discussed. (Contractor's abstract) problems, emerging as the result of recent emphasis

on space exploration are discussed and promising areas
of future research are indicated.

973

General Electric Co. [General Electric Research Lab.] 975
Sc•.ienectady, N. Y.

General Electric Co. Space Sciences Lab., Philadelphia,
STEADY STATE AND TRANSIENT VOID FRACTION Pa.
OF BUBBLING SYSTEMS AND THEIR OPERATING
LIMITS, PART IL TRANSIENt RESPONSE, by N. PROBLEMS ON APPLIED CELESTIAL MECHANICS
Zuber and J. Hench. July 192 [44]p. incl. diagrs. (Abstract), by V. G. Szebehely. [1961] [11p. (AFOSR-
(Rept. no. 62GLIID) (AFCOR-3990) (AF 49(638)1153) 3696) (AF 49(638)814) Unclassified

Unclassified
Celestial mechanics deals with the determination of the

The result of an analytical and experimental investiga- motion of celestial bodies and until recently only mem-
tion of the transient response of a 2-phase (bubbling) bers of the solar system were of interest. The 2 dlrec-
flow system are reported. Good agreement of pre- tions in which celestial mechanics is expanding are- (1)
dicted values with experimental results is shown. The study of the motion of artificial satellites, planetoids
theory of kinematic (continuity) waves is used to ara- and other space probes in force fields not purely gravi-
lyze transients in 2-phase systems. It is shown that tational including drag and radiation pressure effects
changes in the vapor (void fraction) are propagated and (2) an investigation of the dynamics of bodies out-
through the 2-phase mixture by kinematic waves, side the solar system such as the d.3termination of the
Kinematic shock waves are used to analyze the propa- density distribution of binary stars. The first item,
gation of large discontinuities of vapor concentration, often referred to as applied celestial mechanics, space
Tlie results show that the transient response of a 2- mechanics or astrodynumics, is the subject of this re-
phlase mixture depends upon the flow regimes. The search. The central problem of astrodymmics is Intro-
characteristics of the response can change completely, duced via the celebrated 3-body problem, and its in-
when a change in the 2-phase flow regimes occurs. solvability is discussed. Several special problems of
The effect of kinenmatis (continuity) waves on the great interest awaiting solution are described such as
changes of the 2-phase flow regimes is discussed. the 2 point boundary value problem of interplanetary
The malysis indicates that, in a 2-phase flow system, missions, stability of motion near lUbration points in
a diffusion by the kinematic wave process takes place, the Earth-Moon system, possi:ility of establishing
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Permanent Ekrth-Moon satellites, stability of lunar research. Earth-Vernus trajectories, with the aid of
satellite motion, utitization of molar radiation pree- a motion picture, will be discussed in some detail.
sure, ste. The problem aftEarth-Venus trajectories in
treted in deftil.

978

.76 General Electric Co. [Space Sciences Lab. IPilladelphiai,
PA.

General Electric Co. Space Sciences Lab., Philadelphia,
Pa.ABTRODYNAMICS, by V. G. Szebehely. [ 1962] (4 1p.

Inc. illus. refs. (AFOSR-4322) (AF 41(638)814)
REVIEW OF APPLIED CELESTIAL MECHANIICS Unclassified
(Abstract), by V. G. Szsebehly. [1961] [Ip. (AFOSR-
3ft7) (AF 49(638)614) Un1classfied Also published in Astronautics, Y. 7: 52-55, Nov. 1962.

A systematic review is presented of the field which is Brief consideration of the state-of-the-art of astrody-
(atut referred to as space trajectories, space suschan- nmmics, Including detailed discussion of orbit predic-
ice, astroidynmics or applied celestial mechanis. tion, determination and modification is presented. Lit-
The major aim of this scenletific discipline is to find the erature in the field is reviewed, and leadin periodicals,
genral solution of the problem of the motion of bodies recently published books, and volumes of papers pre-
Isaa gravitational field. Inasmuch as this general prob- sented at national and international meetings are listed.
lem possesses no general solution, the review at the
multitude of special problems is organized according
to their application to space research engineering. The 979
first major problem group is termed orbit and tra-
jectory determination. Solution is based on celatial General Electric Co. [Space Sciences Lab. I Philadelphi,
mechanics u Uti-1n powerful modern numerical tech- Pa.
vkqses and computer technology. The second major
group is termed guidance which is discussed in its ARE ZERIO VELOCITY CURVES ORtBITS? by V. G.
mast general aspects as the inverse of the first prob- Szebehely. [1962]1121p. (AFOGR-J188) (AF 49(638)-
lem. A critical review of recent significant advances 814) AD 400175 Unclassified
in spae mechanics emphasizes the necessity of famil-
iarity with the results anid technliqns of classical It ulse MinAS Jour., v. 32-,1938-1939, Dec.
celestial mechanics. Without this knowledige, an 16
avalanche of re-Inventions and poor modifications of
well established results are presently being reproduced. lIn general, zero velocity curves are not orbits. Re-
The lecture Is concluded with references to geographical quirements on the initial conditiors and on the field are
centers of technical compitance in astrodynamics, to given which, if satisfied, render affirmative answers.
the few important publications and to some problems A manger of results are discussed relating the zero
currently considered as urgent, significant and yet r Aocity curves to orbits and specifically to periodic
unsolved, orbits. (Contractor's abstract, modified)

977~ 980

General Electric Co. Space Sciences Lab., Philadelphia, General Electric Co. [Space Sciences Lab. I Philadelphia,
PA. Pa.

RENAMBACE OF CELESTIAL MECHANICS-SPACE ZERO VELOCITY CURVES AND ORBITS IN~ THE
MECHANICS (Abstract), by V. G. Szsebeely. 119611 RESTRICTED PROBLEM OF THREE BODIES, by V. G.
[lip. (AFCIS-3596) (AF 49(638)814) Unclassified Szebehely. [1962] [51p. (AFOSR-J763) (AF 49(638)814)

AD 413885 Unclassified
The 3 major objectives of spnce mechanics are orbit
determination from observations, trajectory calculi- Also elished In Astronoms. Jour., v. 68: 147-151,
tion, and guidance analysis. The 3 major missions of Apr. 193.3
Waco exploration are earth satellites, lunar research
vehicles, and interplanetary spae probes. The 9 ele- Relations between zero velocity curves and orbits are
rwents of the 3 x 3 matrix definedi by the 3 missions and investigated for the restricted problem of 3 bodies. A
3 objectives will be discussed with examples. The condition which the force function must satisfy is derived,
most significant advances, the present state of tie art, giving a criterion for identifying certain periodic orbits,
the unsolved problems, future expectations, and the con- with zero velocity curves. This general result is ap-
tributions of classical celestial mechanics, engineering, plied to the limiting case of the problem (pi = 0), and to
and numierical analysis will be outlined. The proper case of "small" is, i. e. , when terms of the order of &
weight assigned to these field of scientific endeavor is are neglected. It is shown that, in the latter case- per-
shown to be the key to the progress in space mechanics, turbations of the order ofr 2 for the satellite motion
often referred to as astrodynamics of applied celestial (r -c 1) and of the order of r-3 for the planetary case
mechanics; the last name indicating the important role (r > 1) limit the applicability of the general results.
played by thi classical science in modern space re- (Conractor's abstract)
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981 Simplified MILD Channel Flow problems for which erect

solutions can be found are discussed. Both steady state
General Electric Co. Space Sckoices Lab.. Philadelphia, and transient problems are considered, and account 1I

Pa. taken of heat flux as well as velocIty distributions.
Secondary flows are also discussed. The bulk of the

END LOSSES IN MAGNETOHYDRODYNAMIC CHAN- Solutions are valid for arbitrary Magnetic Reynolds
NELS WITH TENSOR ELECTRICAL CONDUCTIVITY numbers, although some channel flows with non-unl-
AND SEGMENTED ELECTRODES, by G. W. Sutton. form magnetic fields and small Magnetic Reynolds num-
Mar. 1962 [33]p. incl. diagrs. (Relt. no. R62SD35) bers are discussed. (Cor-l-actor's abstract)
(AFOSR-3897) (AF 49(638)914) AD 277257

Unclassified
984

Also published in Jour. Appl. Phys., v. 34: 396-403,
Feb 1963.- General Electric Co. Space Sciences Lab., Philadelphia,

Pa.
End losses of an inviscid magnetobydrodynamic chan-
nel having tensor conductivity and segmented elec- ELECTRON CONDUCTIVITY AT CYCLOTRON RESO-
trodes were calculated for a magnetohydrodynamic NANCE, by D. J. BenIaniel, H. Hurwitz, Jr., a&W
power generator of this geometry. It was found that G. W., utton. [1962] [22. Intl. diagrs. (AF 49(638)-
the constant-current configuration is more efficient 914) Unclassified
than the constant potential difference case. The effi-
ciencies increase with increasing Hall effect, but con- Publishedlin Phyr. Fluids, v. 6: 884--85, June 163.
stant magnitude extensions to the magnetic field have
very little effect. The theoretical efficiency for an The Integral giving the component a on the electron con-
aspect ratio of 10 and ter = 2 is only 74%. (Contrac- c~ctivity in the direction of the electric vector for e. m.
tor's abstract) radit!on of circular frdpency w polarized in the right-

handed sense, propagating along a uniform gnagt'
field, is evaluated, at finite temperatures, in the vicinity

982 of cyclotron resonance for (1) isotropic mOnoenergetic
electrons and (2) electrons with a Maxwell distribution

General Electric Co. Space Sciences Lab., Philadelphia, of velocities. In both cases, an the collision frequency
Pa. tends to zero, the real part of the coniuctivity

THE THEORY OF MAGNETOHYDRODYNAMIC POWER approaches, at resonance, the value 0 - ne2%Vth/ kin,

GENERATORS, by G. W. Sutton. Dec. 1962, 205 p. where Vth is the thermal speed of the electrons, a is a
incl. diagre. tables, refs. (Rept. no. R682D990) number of order unity and the other symbols have their
(AFOSR-4635) (AF 49(638)914) AD 296430 usual meaning. At resoance for a Maxwell ditrlbu-

Unclassified tion, a is well approximated by the epression Il =

The theory of magnetohydrodymmic power generators 1/0 0 +

is presented. The topics covered are: electrical con-
ductlvity in MiD generators, optimum seed ratio, local
analyses of the continuous and segmented electrode 985
geometries; Hall geometry, helical flow geometry;
magnetically induced ionization; polytropic efficiencies; General Electric Co. Space Sciences Lab., Philbaelphia,
compressible analyses of the constant velocity, tem- Pa.
perature, Mach number, pressure and cross-sectional
area flows; end losses; AC generation; cycle efficien- HIGH ALTITUDE SHOCK WAVE STRUCTURE. PART L
cies; and a summary of experiments. Geometries SHOCK WAVE STRUCTURE WITH ROPTATIONAL AND
other than linear are not considered herein; the most VIBRATIONAL RELAXATION. PART IL A SHOCK
important of those omitted is the vortex generator. TUBE STUDY OF THE THERMAL DISSOCIATION OF
(Contractor's abstract) NITROGEN, by S. M. Scala, L. T&aibo, and B. B.

Cary. Oct. 1962 [1341p. incl. illus. dlagrs. Zables,
refs. (Rept. no. R62SD32) (AFOSR-2748) (AF 49(638)-

983 931) AD 285619 Unclassified

General Electric Co. Space Sciences Lab., Philadelphia, A theoretical model is developed for the structure of a
Pa. shock wave in a diatomic gas including rotational and

vibrational relaxation phenmnena. Experiments are
EXACT SOLUTIONS FOR MAGNETCHYDRODYNAMIC carried out in a combust~on driven shock tube. Experi-
CHANNEL FLOWS, by A. Sherman. Dec. 1962, 66p. mental data for vibrational relaation times and disoci-
incl. diagrs. reds. (Rept. no. R62SD991) (AFOSR- ation rates are obtained for nitrogen. Estimates are
4638) (AF 49(638)914) AD 294378 Unclassified provided for the distribtion of translational tempera-

ture through a normal shock wave obtained with the
Also published in Engineering Magnetohydrodynamics, neglect of relaxtion phenomena. Realistic values of
by G. W. Sutton and A. Sherman, New York, McGraw- the thickness of the shock transition also are obtained.
Hill, 1965, p. 340-388. Coupling between the internal degrees of freedrm is

investigated. Combustion generated shock is used for
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shock structure studies. The relative efficiency of given in terms of temperature and pressure, the
nitrogen atoms and molecules is determined. The data density was calculated and is plotted as a function of
indicate that vbrational relaxtion and dissociation may altitude. (Contractor's abstract)
be treated in an uncoupled manner. Results were com-
pared with the data obtained by earlier investigators.

988

9M6 General Electric Co. Space Sciences Lab., Philadelphia,
Pa.

General Electric Co. Space Sciences Lab., Philadelphia,
PA. SURFACE CRACKING CAUSED BY ELECTROMAG-

NETIC WAVE: ABSORPTION, by R. C. Good, Jr.
SHOCK WAVE STRUCTURE WITH ROTATIONAL AND [1621 [321p. incl. illus. diagrs. table, refs. (AFOSR-
VIBRATIONAL RELAXATION, by S. M. Scala and L 2295) (AF 49(638)1030) AD 273970 Unclassified
Talbct. 11962] 18]p. incl. diagrs. tables. (AFOSR-
J1042) (AF 49(138)931) Unclassified An Exploding Wite Facility has been used to irradiate

glass disks to determine any damaging effects. At
Als published in Rarefied Gas Dynamics; Proc. Third power levels of 107 watts deposited in the wire. the
Iitiil. Sym ium, Paris (France) (June 1962), glass surface became crazed. Photomicrographs and

New York, Academic Pre& ý, Suppl. 2, v. 1: 297-314, protilimeter measurements of the surface are presented
1963. (AFOSR-5310) to support the following conjectures as to the cause of

cracklng- the energy radiated by the het wire is absorbedA new theoretical model for shock wave structure in a by a thin surface layer of the glass, the temperature
diatomic g-s with rotational and vibrational excita- rises creating thermal stresses, flaws below the glass
tions was developed, and numerical integrations have surface form stress raisers according to the Griffith
been carried out employing high speed electronic cown- crack theory, and the cracks propagate to the surface.
puting equipment. 1se model which is based on the use The theoretical derivation of the adapted thermoelastic
of symmetric relaxation equations yields results which stress theory predicts the dimensions of the cracks and
seem reasonable for the full range of relaxatlon times the power levels required if the absorption ,oefficient
and Mach numbers treated. More realistic estimates
are provided for the distribntion of translation tempera.- is at least o03 cm- . (Contractor's abstract)
ture through a normal shock wave than would have been
obtained with the neglect of relaxtion phenomena.
These results will be of ase in further theoretical stud- 989
ies of the rates of chemical reactions (e. g. ; thermal
dissociation) in strong shocks. The new calculations Generpl Electric Co. Space Sciences Lab., Philadelphia,
also give more realistIc values for the effective thick- Pa.
ness of the shock transition, which should yield better
criteria for the determination of the condition of vis- STRUCTURAL RESPONSE TO INTENSE ELECTROMAG-
cous merging at the nose of a blunt body in high altitude NL'TIC RADIATION, by R. C. Good, Jr. Annual tech-
hyperscnic flow. nical rqWt. no. 1, Mar. 1, 1961 - Feb. 28. 1962, 62p.

incl. illus. diagrs. tables, refs. (AFOSR-2483)
(AF 49(638)1030) AD 275042 Unclassified987

An exploding wire facility was used as the source of
General Electric Co. Space Sciences Lab., Philadelphia, electro-magnetic radiation. Power levels of 107 watts

Pa. were deposited In the wire and the radiation pulse was

focused on small specimens of selected materialsEXPERIMENTAL PLANEIARY ENTRY RESEARCH through reflection in an ellipsoidal mirror. For glass
FOR MARS AND VENUS - 13,2, by T. K. Pygmire. sampleb, the surface crazed to a depth of 10-3 cm.
Final rept. Oct. 162 [1641p. iacl. illus. diagrs. Pomicrrths an d todeth meau0eentm.
tables, refs. (TIS rept. no. R62SD84) (Sponsored Photomicrographs and profilometer measwiements ofjointly by Air Force Office of Scientific Research un- the surface are presented to support the following con-der AF 49(638)931 and National Aeronautics and Space jectures .o the cause of cracking the energy radl-
Administration) AD 400326 Unclassffied ated by the hof wire is absorbed by a thi surface layer

of the glass, the associated temperature rise generates
The program for planetary entry research for Mars and thermal stresses, flaws below the glass surface form

Venus was jointly coordinated between theoretical and stress raisers according to the Griffith crack theory,and the cracks sub-equently propagate to the surface.
experimental studies. The material reported is a final e theoretic derivation of the adapted thermoelastic
report of the 1962 experimental studies. The Martian ste theory predicts the dlihensica a of the cracks and
and Venusian model atmospheres utilized, followed the power levels required if the absrption coefficient
those given in a preliminary engineering estimate. As 3 1
b e characteristics of these atmospheres are not known is at least 10 cmi . (Contractor's abstract)
precisely, probable bounds were established. These
bounds for the Martian and Venusian atmospheres as
well as the planetary dynamic data for the 2 planets
are tabulated. As the Vennsian atmosphere data was
given in terms of temperature and pressure, the
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990 nal flaws. Griffith's theory of cracking is adapted to our
case by noting that tensile suesses occur at the ends of

General Electric Co. Space Sciences LAb., Philadelphia a narrow 'rault in a compressive stress field. For the
Pa. results to be sell- consistent, the overall coefficient of

DESTRUCTIVE EFFECTS OF PLASMAS GENERATED asrto utba es 00c-1
BY EXPLODING WIRES, by R. C. Good, Jr. [19621
[61p. incI. illus. diagre. refs. (AFOSR-J1238) (AF 49 99
(638)1030) AD 424367 Unclassified

General Electric Co. Space Sciences Lab. , Philadelphia,
Presented at Sevet-eenti annual mepting of the Amer. PA.,
Rocket Soc., Los Aaigele.., Calif., Nov. 13-18, 1962.

THE ATTACK BY CESIUM VAPOR ON IMPURE ALthi~i-
AloAIAA J,)ur., v. 1: 1397-1402, June NUM BODIES AT TEMPERATURES UP TO 16000C, by

I 2~E. Feingold. [1962] [61p. tac. illus. diagra. tables,
refs. (Bou nd with iýts Final rept July 1, 1961 - July 31,

2-ml tngsep ire tnnevauatd cambr, hewire
toh;ldV)a.ot10 I' n h is micro- The purpose of this study was to syste-!".' nxst.

second. A plasma iorms with an ton pair density of gate the imenomeim of attack by Cs vapor on alumina.
about 1017 i /c3NeryZaswalls antechain- It was determined that: (a) High density, high parity
ber are heated to a condition in which microcracks alomna perodis at e compatible Siic cnentrmationr forh
form on the front siarface. Electromagnetic waves ln eid t10o;()Slc ocnrtosa h
from the plasma were focused by an ellipsoidfal mirror order of 0. 1 w/o or less do not appreciably alter the
on a glass surfacf, and craze-cratks were observed. compatibility of alumina with cesium vaper; (c) Silica

Photmicograhe f t, sulace shw tht te ~concentrations greater than 1 w/o are deleterious and
of racs icrese astheenegystored in ihe capaci- render alumina bodies suscepitable to Cs vap~or attack

of cack Inreaes a th enrgyat 1050'C; (d) The reaction product resulting when Cstors is increased from 400 to 3000 joules. Four main
procsse ar posulaed or eerg trnofe tothevapor attacks alumina bodies containing silica is

glass surface: (1) the hot plasma radiate electromag- Cs&lS'O 4 - (e) the presenre of MgO and CaO iw concen-
aetic waves; (2) shock wrves form, the strength and tratlons of 1 w/o or less do not alter the compatibility
propagation characteristics ot which depend upon the of alumina bodies with Cs vapor; and (f) The reaction
surrnunding media: t3) the hot plasma expands to con- product when Cs vapor reacts with fu~ed silica is a
tact the glass surface; (4) wire particles impact on the Cs 2 O-5l0O2 glass. A reactor vessel suitable for carry-
surface, creating crater-like pock marks. These ing ou alkali metal attack stiidies was designed and is
processets have been separated, and the effects are desceribed. (Contractor's abstract)
reported.

991 993

Genet~ Electric Co. [Space Sciences Lab. IPhiladelphia, General Electric Co. Space Sciences Lab. , Philadelphia,
Pi.. Pa.

EFFECTS OF ELECTROMAGNEETIC WAVES RADI COSDFEDMI)DUPEPRMNS yT
ATED B f AN EXPLODING WIRE (Abstract), by R. C. Nayden, V.. Westet~lorp and H. Hurwitz, J- [19621
Good, Jr. 11962] 1 1kp. [AF 49(638)1036'j [121p. inc.ls. dlagrs. table. (Bound with Uts Final

Unclassifiedrept. July I, ' "I - July 31, I962;XAD21~T§5j
Unclssiied(AF 49(638)1092) Unclassified

Presented at n-eetlng of the Amer. Phys. ThSucesaheoc.nmaigoerbeterse
Washington U., Seattle, Aug. 27-29, 1962. Tescesahedi lnoeal h rse

field electrical discaarge pump illustrates that it Is a
Published in Bull. Amer. Phys. Soc., Series 11, v. 7- okbecnef ftatsncadsproi a

-Aug. -D~, 1962. velocities can be readily produced if adequate over-all
systema condm tivity is available. At flixed magnetic

A l0-kj capacitor bank is discharged through a 2-mitl field and system geometry, gas velocity in dettrminedw
tungsten wire in an evacuated ellipsoidal chamber. The solely by the zzu:rent passing between the electrodes.
short wire passes through one focal point and a glass It would seem that almost any gas, including air, could
specimen Is placed at the second focal po.2nt for irradi- be pumped in thks moanner if it has the proper electri-
atmo. Surface crazing occurs when a Il'-psec pulse of --t characterist~cs ir !.f it can be properly seeded.
oscillatory current discharges more thin 400 J. Photo-
micrographs of the sample surface show that the num-
ber of craze lines Increases as the stored energy in- 994
creases. Measured crack depths corrcborate the ex-
planation proposed. Short electromagnaec wares are Gener--l Electric Co. Space Sciences Lab., Philadelphia,
absorbed by the glass, planar stresses ouild up from Pa.
local heating of the surface, and cracks form at inter- ZETGTNOFLCRIACND TONN
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GABFB WITH ELEVATED ELECTRON~ TEMPEI~A- constructed and tested inditvidually. These items are:
TURES, by G. W. Button. FierI rept. July 1, 1961 - the shack tube and its vacuuam system; instrumentation

July 31, 196 [1441p. Incl. Itlus. diag~rs. tableik, to determine the ims dynamic behavicr of the iiMock
refs. (AF 49(638)109) AD 284938 Unclassified tube; the magnetic field coil; the electrode assetibly;,

meaits;Thoryo Pa in a Srn Magnetic Field; TATON lHy 14 Lneey.[16] 8k ic daga

and Crossed Field MHD. tables. (Boundl with its Final rept. July 1, 1961- July
31, 196Z, XD 251§SrF7AF 49(038)10)92)

Unclassified

T'he barium atom-ion system was used to iu.,estlpe the
General Electric Co. Space Sciences Lab., Philadelphia, effectsi of an electric field an the isiz'-tion piocesses.

PA. The experiment consists of measuring the effects of an
electric field imposeu or& a static barium vapor at known

TiLl M1D C'IWTDUOUS FLOW EXPERIMENT, by F. pressure and temperature, on the concentration of Ba+.
fibir. [1962 (19k). ix±l. illus. diagre. (Bound with Ut was demnoastrated that an electric field can cause nci.-
its Final rept. July 1, 1961 - July 31. 1931; AD 284958) thermal lwttrAtion at barium vapor.
DiP 49(M3)1092) Unclassified

'Mle oibject of this rfisecxch program is to investigate 998
various techniques ay which the electrical conductivity
of a plasma may be greatly eiimnted in the temperature General Electric Co. Space Sciences Lrno., Philadelphia,
range l200* - 1700*C,. A continuou~fir system, PA.
(similar to one which will be used for pcsoiad, space,
and submarine applicatkims), is being devekp;ed In or- THEORETICAL INTERPRETATION OF BARIUM DIODE
der to study the creation anid effect of noa-equilibrium EXPERIMENTS, by A. Shermane. [1262] [.2)p- (Bound
condl~isjs of the electrons in a plasma. Thb system has with its Final rept. July'ý, 1961 - July 31', 1962,_
boea designed in order that mnyj rArious mewa~re- WHOWI5) (AF 49(638)1092) Unclassified
ments of the plasm properties may be obbalntd. Along
with the basic roea-rc. into MiDpower generation, in crder to derive the greatest benefit from the research
the overall performance and operating char-cteztistics described in previous experinmens (see item 9K~ Item
of each unit is being determined as it is Inegrated into 995, litm 6.4 and item 997) some preliminary attempts
the MDcycle; finally the cyc~e will be closed by mesans were made to reduce the first data obtained.
of a cooler and compr~essor. (Co~atractorla' abstract)

999

General Electric Co. Spa~e Sciences Lab., Philadelphia,
General Electric Co. Sprt-z 5c&neme Lab., Philadelphia, PA.

Pa. THEORY OF A PLASMA IN A STRONG MAGN~ETIC

SHOCK TUBlE STUDIE11 OF NOR-EOUIUIBRIUM IM1(- FIELD, by J. Smith. [196] [231p. Incl. dlagr. refs5.
ZATION IN A MAGNETIC FIEW). sy 13. Zaudeior, its Final rept. July 1, 161 - July 31, 1962;
JI962J [141p. inc. illus. di~agr (borrdi wiih its =DIV (AT F 49(638)1092) Unclassified
Final rept. Muy 1, 1961 - July ~F! ~8
(A? 49(63C)1092) ~.sftnInherent to the extension of the Boltzmann equation into

the area of the ionized gas is the splitting of the runge
Jr. desagni' the shock tube, It was desirrod lo ;ppimn- of interaction into 2 parts; so that, beyond a certain
mate as closely as possible a iatady state WaiD gatea- lengt- the laterantion is described in terms of an en-
tor. Therefore, the following im-riables were fi ee semble averaged electric field and within this length
arbitrarily~, driven gas - argon plus 190 cesb-n-t. tem- the interaction Is described as a binary collision. The
porature behind the shock - 2500'& wr,%aufe - I atrios- lenigth over which one r-tn consider the interaction to
pbere. To cbtals a non-equillbrizru ir_;ation effect It be purely binary is some distance lass than the average
was calculated that a field of 30, 000 gaus- was need-1. interya..tie'I distancre and the length beyond which one
in aJditlto the electrodi. configuratiou sbruld aW toi- can speak of the interaction as an ensaemble average
mate an actial generato.- and the gas slog lergth ehoulti must be such that the interaction iic between many bad-
be semeal times longer than the looth of tho 'ian-el. ise. Tbus, there is an ill-defined region, in which
The above experiment is assembled from a eerier of 3,4,... bodied interactions are predominate. There-
distirat pIeces of appar-atus, each of which has to be fore, the general assum~ption is to appraximate this

ill-defined region by extending the binary region soin
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distance into the region and do likewise with the en- mosphere interaction with the space craft. The third
semble averaged region by assuming that an appropriate session dealt with energy management; the dutemina-
division occurs at the Debye length. It is further shown, tion of an optimam family of trajectories which Will
necessary to the Botamann representation, that withi- minimize the time-integrated aerodynamic and radit-
the binary range, the exterral forces are negligible in tive heating, along with thermal sWeld requirements.
comparison to the interparticle force. It is the purpose In the fourth session, a series of papers were presented
of this report to investigate this latter condition. It15 dealing with the full spectrum of aerothermoelaotic af-
concluded that, at least for the situation in which the fects arising from weak to strong thermal coupling. In
distribution functions have cylindrical symmetry about the fifth session, papers were presented an a wide range
the direction of the magnetic field, the apparent di- of configurationj which can be used for the terwminl
"-ergence at large impact parameters no longer exists. phaseof re-enr. The final session onhy~pervelocity
and therefore that a magnetic field cut-off has in some flows dealt with the more rarefied aspects okf hyperve-
way been introduced. locity phenomena, Including molecular Interactions be-

tween gases andi solids and effects of surface on thermal
accommodstoion.

1000

General Electric Co. [Space Sciences Lab.]I Philadelphia, 1002
Pa.

General Motors Corp. Allison Div. . Indianapolis, Ind.
ELECTRON EXCITATION APPLIED TO THE EXPERI-
MEN~TAL INVESTIGATION OF RAREFIED GAS FLO)WS, THERMAL ION4IZATION AND RES7TIVITY OF COPPER
.,v E P. Muntz and D. J. Marsden. [196] [32]p. incl. GAB PLASMA, by G_ M, Palmer. May 1961 [16kp. inel.
ilws~. dlagrs. tables, refs. (AFOSt-J1048) (Sponsored dlagrs. (Engineering Dept. rept. no. 2187) (AFWR~-
jointly by Air Force Office of Scientific Research under 1280) (AF 49(638)664) Unclassified
AF 49(638)1152 and Defence Research Board of Canada)

Unclassified Dering a study on the energy efficiency of exploding cop-
per wires for use in rail accelerators, a need arose for

Also published in Rarefied Gas Dynamics; Proc. Third the resistivity of copper gas plasma as .t function of
Iniecrat'l. S9iiosium, Paris (France) (June 1962), temiperature and pressure. Ibis study was Instigated to
New York, Academic Press, Suppl. 2, v. 2: 495-526, determine a functional variation of the resist-vity. A
1963. 1AFOSR.5310) necessary step along the way is the determination of the

Ioniration level as a function of temperature and pres-
When high energy eleztrons pass through a gas, ine- sure and is therefore included as a separate result.
lastic collisions between the electrons and the gas atoms
result in a characteristic emission spectrum. The In-
tensity and spectral details of the emission are related 1003
to the nature, density, and temperature at the gas, as
well as to the energy and number density of the elec- General Motors Corp. Allison Div., Indianapolis, Ind.
trons. As a consequence of this, the electroluminies-
cence produced by a know and controlled stream of PLASMA-ELECTRODE PHENOMENA OF THE RAIL
electrons may be used to determine some otherwise TYPE OF ACCELERATOR, by D. L. Clingman and
difficult to measure properties of rarefied gas flows. T. L. Rosebrock. [1962] [2]p. incl. Illus. diagrs.
These include- the number density of a particular (AFOS-1964) (AF 49(638)8N4) Unclassified
species, and for some gases the vibrational and rfta-
tional temperatures of the molecules in the flow. (Con- AlopbihdnABJur,.3:16-64,Ot
tractcr's abstract) ll

The acceleration process in a rail-type electromagnetic
1001 accelerator is investigated. The results Indicate a

discharge mechanism cc~iposed of multiple current-
Genspral Electric Co. Space Sciences _ib., Philadelphia, conducting paths in parallel with the main arc discharge.

Pa. The arc, when operated in the Azperlaia mode, moves
with a velocity several ordert of magnitude lover than

SYMPOSIUM ON DYNAMICS OF MANNED LIFTING the bulk of the plsasma.
P1.4N kTAIIY ENTRY, Philadelphia, Pa., Oct. 1962,
ed. by S. M. Scala, A. C. Harrison, and M. Rogers.
New York, Wiley and Sons, 1963, 990p. Incl. Ilusa. 1004
diagra. table, refs5. [AF 49(638)1157] Unclassdifed

General Precision, Inc. Librascope Div., Glai.die,
This symposiumn considered 6 Inte-related topics on cali.
the dynamics of manned lifting planetary entry. The
first session dealt with planetary atmosphere models A THEORY AND SIMULATION4 OF RHYTHMIC BEHAV-
which are needed to predict the nature of the environ- IOR DUE TO RECIPROCAL INHIBITION IN SMALL
ment to be encourtered by a space veliftle. The sub- NERVE NETS, by R. F. Reiss. 11962] [2Z1p. incl.
ject of the seond session was aerodynamic plasma diagrs. refs. (AF(UR-2955) (AF 49(6238)1021)
which is formed by shock-wave heating of the p*s it is Unclassified
the determination at the conditilons produced by the at-
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Ma p~lshtiinProc. 1962 Spring Joint Compu~ter 100'?
Calif. (May 1-3, 1962), Palo

Alto, National Press,,v. 21: 171-194, 1962. Genoa U. Neurosurgical Clinic (Italy).

On~ the basis of a specific conceptual modet ot i sl_%! [INDUCTION OF DEEP SLEEP IN CATS BY MEANS OF
proemwing in neurons, together with some fragmentary ELECTRICAL STIMULATION OF THE RETICULAR
arguments and evidence In ptiysiologizal literature, FORMATION OF THE BRAIN-STEM] hnduzione del
an elementary theory of a multivibrator effect product- sonno prcofodo eel gatto medlante stimolzione elettrica
ble by reciprocally inhibiting neurons is developed. della sotaunz reticolare del tronco encefalico, by E.
The results of eaploralory aimulation experiments are Favale, A-. Giussani, and 0. F. Roasi. [1961] [21p.
described, and speculations on the possible role ci the inc. refs. (AFOSR-745) (AF 61(052)461) AD 258871
multivIbrator effect in semiautomatic muscle control Unclassified
systems are presented. (Contractor's abstract)

Also ý ubiaeIn Boll. Soc. Ital. Biol. Sper. ,v. 37:

1605
The results obtained were the following: (1) stimulation

General Preciston, Inc. Librascope Div., Glendale, of the reticular formation capable of arousing the ani-
Calif. mal from a light sleep became ineffective during medi-

um sleep. (2) the same reticular stimulation during the
AN ABSTRACT MACHINE EASED ON4 CLASSICAL awakening stage ofa medium sleep (when the EEG and
ASSCIATION PSYCHOLOGY, by R.. [F. I Reiss. [1962] EMG activity patterns suggested a transition towards
118)p. inc. dlags- refs. (AFOSR-1557) (AF 49(M3)- deep sleep) evoked the appearance of typical EEG and
1039) Unclassified EMG patterns of deep sleep; (3) the marked rise of the

aronAai threshold to sensory auditory stimuli showed
Alopbise nProc. 196 Spring Joint Computer that a real deep sleep was inducad by reticular stimula-

Cod, San Francisco, Calif. (May 1-3, 19M), tion; (4) the induced deep sleep was of similar duration
n~Alo Alto, National Press, v. 21: 53-70, 196. to the natural deep sleep (15-20 mini); and (5) the induc-

tion of deep sleep was produced by the stimulation of the
For abstract see item no. 1006, Vol. VI. reticular structure ci the mesencephalation, the pons

and the medulla oblagata.

1006
1008

General Precision, Inc. Librascope Div., Glendale,
calif. Gent.a U. FLNenroaargical Clinic] (Italy).

'kN ABSTRACT MACHINE BASED ON CLASSICAL BLOOD PRESSURE DURING NATURAL SLEEP AND
ASSOCIATIONl PSYCHOLOGY, by R.. [F. ] Reis~s. DURING SLEEP INDUCED BY ELECTRICAL STIMULA-
[19621 [181p. inc. diagra. refs. (AFCER-2618,) TION OF THE BRAIN STEM RETICULAR FORMATION,
(A? 49(638)1039) Unclassified by 0. Candta, E. Favale and others. [1962] [181p. incl.

illus. refs, (AFOSR-4170) (AF 61(052)461)
Aloulihed in Proc. 1942 Spring Joint Computer Uniclassifiled

ýVlwnFrancisco, calif. (May 1-3, 1962), Palo
Ai:--. National Press, v, 21: 53-70, 1962. A~o~din Arch. Ital. Biol., v. 100: 216-233,

1- e theorIeb -4 classicalI association psychology (-1750-
1900) attempted u;. *Vlain human thought processes in Arterial blo-od pressure was recorded in intact, un-
terms of certzain mec±..niltlc forces operating on dis- anesthetized, free moving cats through a cannula per-
crete entities cilled senzan,ens, Images, and ideas. manenily inserted into the carotid or feuroral artery.
Although these theor-t*s have become untashlomable since The cats were also carrying implanted electrodes for
the turn of the century, dý,e to their amibiguity and the EEG and EPAG recording and for electrical stimulation
difficulty of experimental verification, and whereas of peripheral and central4 nervous structures. Blood
they my never prove adequate for human psychology, pressure changes during sleep were analyzed and corn-
it is possible that they may provide a fruitful basis pared with those occurr Ing in the electrocortical
for some types of artificial intelligence. O~ne method rhythmus and In the electrical activity of the posterior
of exploring ramification of the classical theories is cerv~cal muscles. A constant and marked blood pres-
the formulation of an abstract machine which consti- sure fall Is observed during deep sleep, when the KEG
tutea an interpretation of the theories and whose be- rhythms are desynchronized and the EMG becomes corn-
havior can be examined in any desired detail. In this pletely flat. The threshold of arousing stimuli is re-
paper such a machine is partially constructed, and lated to the level of the blood pressutre, reaching Its
some ofiIts behnavioral featuires and problems are dis- highest values in ccincidene with the lowest pressure
cussed. (Contractor's abstract) levels and viceversa. The behavior of the blood pres-

su4re during deep sleep episodes indced by electrical
stimalation of the brain stem reticular formation is
similar to the one observed during the natural episodes
ot deep sleep. Ile conclusion is reached that the study
df the blood pressue proeldee important information
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on the depth of s!eep. Electrocortical rhythms, elec- lead to the following conclusions: (1) conformation of
trical activity of the posterior cervical muscles and the hypothesis of the origin of EEG activity caaracter-
blood pressui e soould be recorded simultaneously in istic of d-ep sleep and therefore the existenCe of art ac-
order to obtain a correct and reliable evaluation of the tive sleep a echainsm;and (2) that the ascendant in-
deepness of sleep. On the basis of the present and of pulses reL.xmsible for EEG patterns origneated from
previous results, sleep is subdivided into 2 fundamental a narrow zone of the brainstem situated betwees the
phases: (I) light sleep, characterized by EEG syn- rostral and middle part of the brainstem.
chronization, moderate muscular tonus and basal blood
pressure level and (3) deep sleep which is characterized
by EEG desynchronization, complete muscular relax- 1011
tion and marked decrease of the blood pressure.

Genoa U. Neurosurgical Clinic (Italy).

1009 [PERSISTENT INSOMNIA DUE TO EXPERIMENTAL

SURGICAL LESIONS OF THE PONS] Persiitente in-
Genoa U. [Ncurosurgical Clinic] (Italy). sonnia da lesiom chirugiche sperin.entalt del poute, by

0. Candia, K. Minobe, and G. F. Roass. I9] [31p.
ELECTROPHYSIOLOGICAL STUDY OF THE NEURAL (AFOSR-JI97) (Sponsored Jointly by Air Force Office
MECHANISMS OF SLEEP, by G. F. Rossi. Final rept. of Scientific Research under AF 61(052)461, Conuiglio
Oct. I-0 - Sept. 1962. Oct. 1962, 10p. Incl. refs. Nzlmonle delle Richerche, and Rockefeller Foundation)
(AFOSR-4189) (AF 61(052)461) AD 292999 Unclassified

Unclassified
p shed in Boll. Soc. Ital. Biol. Sper., v. 38:

The aim of the reearch was to study with electrophyslo- 113M -141, 1962.
logical techniques the neural mechanisms underlying
sleep. The findings obtained were summarized: (1) 2 Experiments made with cats to study EEG variations
phases of stages of sleep having very well distinguished due .o unilateral lesions of the brainstein show that
electrocortitca and somato-visceral characteristics lesions situated on the anterior of the rostral pons in-
can be recognized in the cat; (2) the desynchronized crease the amount of sleep and those situated in the
activity present during the second phase of sleep, or posterior level decrease the amoumt of sleep. Variation
deep sleep, seems to result from a depression of the in ligh. sleep may increase cr decreese, and deep sleep
subcortical EEG synchronizing systems produced by decreases or is at least suppressed. The hypnogenetic
the action of an inhibitory mechanism; (3) adequate influence responsible for that phase of deep sleep oragi-
electrical excitation of the brain stem reticular forma- nated from the rostral half of the pons or a point situ-
tion is followed by the appearance of deep sleep; (4) ated directly posteriorly at the same level.
a transverse unilateral hemisection of the brain stem
at pontine level prevents the appearance of the electro-
cortical rhythms of deep sleep on the ipsilateral cere- 1012
bral hemisphere; and (5) the same transection decreases
or even suppresses deep sleep itself. Findings lead to Genoa U. Neurosurgical Clinic (Italy).
the following conclusions: (1) the second phase of sleep,
or deep sleep, has an active origin, being produced 1VARIATIONS OF THE ELECTRONCCEPRALOGRAM,
by an Inhibitory or sleep-inducing influence; and (2) T-HE ELECTROMYOGRAM AND THE ARTERIAL BLOOD
the inhibitory or sleep-inducing influence responsible PRESSURE DURING SLEEP IN THE RABBIT] Compor-
for deep sleep takes origin from the caudal brain stem, tamento dell' elettroencefalogramma, dell' elettromlo-
probably from structures of the rostral hail of the pans. gramma e della pressione arteriosa durante ii sonno

ael Coniglio, by F. Brnamini, V. De Carolls and
cohers. 119621 12p. (AFOBR-J262) (AF 61(052)461)

1010 Unclassified

Ger-A U. Neurosurgical Clinic (Italy). Also published in Boll. Soc. al. Biol. Sper., v. 38

,STUDY OF THE MECHANISMS OF SLEEP IN CATS.
EFFECT OF UNILATERAL LESIONS OF THE BRAIN- From the results obtained during these experiments it
STEM ON EEG] Studio dei meccanismi del sonno nel can be inferred that the most reliable indication of the
gatto. Effetti elettroencefalograici di lesioni unila- depth of sleep in the rabbit is presented by the syn-
terali del tronco dell' encefalo, by K. Minobe, 0. chronixation of EEG fluctuations. Unlike the dog and
Candla, and G. F. Rossi. 1,912] [31p. (AFOSR-JI96) cat it is impossible to distinguish the 2 stages of sleep
(Sponsored Joiutly by Air Force Office of Scientific Re- in the rabbit. The rabbit's behavior (relz-tive uniformity
search under AF 61(052)461, Conslglio Nazionle delle of the arousal threshold, no occurrence of complete mus-
Richerche, and Rockefeller Foundation) cular relazatiou and marked decrease of blood pressure

Unclassified at the same time as an increase of arousal threshold) led
one to believe that the depth of sleep in the rabbit ts

Also 4 !blishee in Boll. Soc. Ial. Biol. Sper., v. 38: never that attained in the cat and dog.
1137-1139, 1902•

Interpretation of EEG asymmetries occurring at the on-

set of sleep, observed during deep sleep, seemed to
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Heitler-Lendon (HL) potentms1, and the 2 potentials; for
ionic molecules were founod by a power series expansion
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method which revealed considerably more Inform.ation 1019
than anticipated. In particular, the convergence of the
covalent vibrational energies was very different from Georgetown U. [Dept. of Physics] Washington, D. C.
tVat ot the ionic energies. The WXB method was used
to find all vibrations associated with the rapid converg- VIBRATIONAL ANALYSIS OF THE HEITLER-WWDON
ence characteristic of covalent mo!ecules. The behavior POTENTIAL OF H 2, by (.. L. Beckel. [1962] [iP.
of the higher HL vibrations was very nearly the same [AF AFOSR-60-1] unclassified
as that of the experimental levels of H2 ; this behavior
coupled with near-equilibrium data led to a predicted Presented at meeting of the Amer. Phys. Soc..
dissociation energy which is 93% of the experimental Baltimore, Md., Mar. 26-29, 1962.
value. The higher vibratlonal levels of the ionic
molecules converged very slowly and approached hydro- Puhblished in Bull. Amer.. Phys. Soc., Series II, v. 7:
gen atom-like levels. This fact was used to obtain T1, Mar.26, 1962.
equations for the theoretical vibrational energies valid
for 2,11 vibrationml quantum numbers. The equations The vibrational levels associated with the Heitler-London
were applied to LIl, NaCI, and InF. Two additional potential of E12 have been found through use of the WBK
steps were -- ertaken which were not otigtially pro- approximation. The 6G (first vibratinml-enargy differ-
posed: (1) Eleven theoretical potential curves for H12 ence) vs u (vibrational quantumn number) curve has a
were made available and were vibraticnally anlyzed; negative curvature a: all u. This contrasts with the ex-
and (2) The application of the WKB method to radial perimental curve which has a slight positive curvature at
problems was studied. The mbstitutlon of (J + 1/2)2 low u, and indicates that ionic contrlbutions are responsi-
for J(J 4 1) in the effective poential was shown to be ble for the positive curvature. At high u, the Heftler-
justified for the first-order WKB approximation only. London vibrational levels show the rapid-convergence
The second-order approximation requires a far smaller characteristic of H and other covalent moleculea. A
correction. This result was applied to the vibrating compaxison is madi of the rate of convergence of the
rotator problem and was used In the vibrational analyses. experimental, Heitler-london, and Weitaum vibra-

tional levels of H 2.

1018 1020

Georgetown U. [Dept. of Physics] Washington, D. C. Georgetown U. Dept. of Physics, Washington, D. C.

APPLICATION OF THE SECMtiD-ORDER WEAK AP- VIBRATIONAL CONSTANTS FOR THE GROUND STATE
PROXIMATION TO RADIAL PROBLFS (Abstract), OF H2, by M. Shaft and C. L. eckel. [1962] [2p. t-eL
by J. Nakhl& and C. L. Beckel. [IM2 [lip.
[AF AFOSR-60-I] Unclassified tables. (*AFOSR-JIS) (AF AFOSR-62-160) AD 297257

UnchssIfied
Presented at meeting of the Amer. Phys. Soc., Ar Chem.
Baltimore, Md., Mar. 26-29, 1962.. Phys., v. 37: 2732-

Published in Bull. Amer. Phys. Soc., Series II, v. 7:215, Mar. -26, 1"2. The expressiton AG = [A-B(u + 1/2))Vp-C(u + a)r] (1)
was found to fit the experlmental AG values of H. more

Theoretical considerations and a uamber of actual emm- satisfactorily than the usual power series. The AG's
ples have shown that the WBK approximation applied to are the first vibrational energy differences, and A, B,
radial problems requires use of (J + 1/2)2 in place cf C, a, and n are adjustable parameters. Since light
J(J. 1) In the effective potential. However, all preyi- changes in a and n do not prodace significant changes in
cus emmples have taken account of the first-order WBK the results, a fimplified leas square method was used
approxinmation only. The second-order WBK way- to fit equatios I to the experimental AG's. An exact
function obeys a differential equation which ap%.roaches fit to 5 points was used to obtain the value of n. With
Schrodinger's as r - 0, if one user J(J + 1) - I/[f,4J(J + this n, an emct fit to 4 points gave a. With these val-
1)] in place rf J(J + 1) in the effective potential when- ues of a and n, a least squaras calculation yielded A,
ever J ý 0. Solution of the second-order WBK energy B, and C. Results of fitting this expression at 7 and at
integrals and comparison with erect results for the H 10 points are presented in tabular form. Compari-son
atom and the radial, harmonic oscillator confirms use of the 5-constant, 10-point fit of the expression with the
co J(J 1 1) - 1/[64J(J + 1)]. Thus, it appears that at 4-constLaut, 8-point power series fit shows the super-
each level of WBK approximation a di.fferent effective lority of equation 1. For both, the above equation rep-
potential !s to be used. Implications with regard to resents the experimental AG's within the range of fit
Duntam's treatment of the rotating-vibrator are exc5 K at I and 2j.
discussed.

1021

Georgetown U. Dept. of Physics, Washington, D. C.

THEORETICAL VIBRATIONAL ENERGY L.EVEIL OF
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J ASSOCIATED WITH Y'ARIOUS COMBINATIONS OF 12MOLECULAR-ORBITAL CONFIGURATIONS, by G. M. 12Leles. [19621 171p. incl. diagrs. tables, refs. (AFOSR-
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AIso in Jour. Exper. Biol., v. 39:491-502, 1027
! Dec. %I•"!.

Georgia U. [Dept. of Sociology] Athens.
Blinded goldfish behave in a centrifuge as if they were
orienting to absolute rotation by means of a Foucault 3UDIES IN ORGANIZATMAL EFFECTIVENESS, by
pendulum. That is, they swim so as to compensate the R. V, Bowers. [1962] [324p. incL dlagrs. tables,
rate of imposed rotation about the apparzat vertical. rets. (AFOSR-3495) (AF 49(638)804) AD 20249
The blinded goldfish swim in the centrifuge in a plane Unclassified
essentially orthogonal to the apparent vertical at low
accelerationa and low rates of rotation. With higher The topics discusaed in this paper are- (1) role conflict,
rates of rotation, the azxl about which the fish swims role ambiguity, and morale and Ihman relations lIeder-
leans away from the appL eant vertical and towards the ship as factors in organizational effectiveness; (2) mem-
axis of rotation of the centrifuge. Analysis of the bers' perceptions and evluations as measures or orp-
physics of the centrifuge shows that if the fish rotates niutional effectiveness; and (3) the role succession fac-
about any axis relative to the cab of the moving cen- tor in organizatiomnl effectieness. (Contractor's
trifuge with a rate of rotatlon within the physiological abstract, modified)
range of its semicircular canals it will receive signals
from its otocysts and its semicircular canals which
would reflect contradictory information in a nm-rotating 1028
environment. This fact, together with the fish's
response to absolute rotation, affords a method for Georgia U. [Dept. of Sociology] Athens.
quantitatively assessing the relative roles of the oto-
cysts and the semicircular canals In orienting the free- AN EMPIRICAL INVM-IGATION OF SOME HYPOTHE-
swimming fish. SES TAMEN FROM THE LONELY CROWD, by J. R.

Alewine. Aug. 1962, 54p. incl. tables, refs. (AFOSR-
4aJ2) (AF 42(638)804) AD 289800 Unclassified

1026

Certain hypotheses which were derived from The Lonely
Georgia U., .[Dept. of SociologyI Athens. Crowd were empirically tested. The hypotheses were

divided into 2 groups. Group I contaIns 5 hypotheses
THE IMPACT OF TECHNOLOGICAL CHANGE ON THE concerning childhood socialization experiences: (1) the
STRUCTURE AND FUNCTION OF LARGE-SCALE inner-directed person is more likely to have been
ORGANIZATIONS, by S. P. Greenspon. [19611 88p. reared to be more sell-reliant; (2) more interested in
(AFOSR-2246) (AF 49(638)804) AD 612195 thrift; (3) more ambitious; and (4) more interested in

Unclassified work; and (5) reared by stricter parents than the other-
directed person. The 4 hypotheses of Group II con-

"This study is a part of a project proposing to study the cerning demographic factors were: (1) the older people
introduction of technological change and its impact on today are more likely to be inner-directed; (2) Innr-
the career professionals and executives who run large- directed people were more likely to have been reared
scale organizations technically and adminlsiratively. In rural and small town areas than other-directed
The study undertakes the task of analyzing tne inde- people; (3) the fathers of inner-directed respondents are
pendent variable, i.e. the technological change varia- likely to have had less formal education than fathers of
ble. Concern is with 2 sources of innovations: those other-directed respondents; and (4) the fathers of inner-
generated by research in the physical sciences, and directed respondents were more likely to have been
those generated by research in the social sciences, self-employed than the fathers of other-directed
There is reason to believe that each type will tend to respondents. (Contractor's abstract)
have a somewhat different impact on a large-scale
organi7ation, or way well affect the components of the
organization in a somewhat differ-nt sequence The 1029
typology has 2 distinguishable categories: the mechani-
cal-technical variety as generated by the physical sci- Giamnini Controls Corp. [Astromechanics Research Div,
ences, and the administrative-social variety as gen- Malvern, Pa.]
erated by the social sciences. To stady the impact of
such innovations on large-scale organizations, it will DETAILED INSTRUCTIONS FOR THE USE OF PREVI-
also be necessary to have an organizational model of OUSLY PUBLISHED DECAY-DAMPING RELATION-
the basic components which comprise an organizabon. SHIPS, by A. G. Fonda. Apr. 1962 [401p. incl. diagra.
The components to be included are. organlzational (AFOSR-2849) (AF 49(638)1015) AD 276570
goals; the formal organihation which includes the dis- Unclassified
tribution of functional activities and the formal authori-
ty structure; the informal organization; and the reward A practical and accurate method of converting conven-
system. Case studies of various large-scale organiza- tionally compueed flutter data into the roots of aero-
tions into which such change was introduced are ex- elastic system dymmic response is pwesented. These
amined. RepResented in these case studies are: indus- latter are currently found almost eaclusively by test
try. the military, hospitals, prisons, and the govern- and almost never analytically because of severe com-
mental agencies. putational difficulties. The differences and similarities

between these 2 sets of parameters are delinsated and
discussed. The computational procedure presented in
this report related the flutter roots to the system
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dynamic response roots by establishing, in closed classical system response; the present report com-fo

of eroynaiccomplexity, and furthermore it can be
calulte wth itleorno knwledge of the original
sysem tatIt s urlyfrom teconventional flutter 13
dataitslf.Stepby-teprules to guide this tranetor-

motion are given in the first section of this report, ac- GfltIngen U. [Inst. of Physiology] (Germany).
conipasied by appropriate suggestions and aids to prac-
tical use. These are then demonstrated in typical use. RADIO TRANSMI1TTED UNIT ATVYINHEBRAIN-
A second section proves the algebiraic validity of the STEM OF CONSCIOU, UNRESTRAINED CATS, by R.
method. This section is presented soparately so that von Daumgarton. Final rept. Oct. 30, 1962, l~p. inc.
the step-by-step procdue of the first section can be ret.. (AFCSR-4181) (AF 61(05)470) AD 29272
set forth with maximum clarity. Unclassified

A technique of wireless transmission of single nerve
1030 cell activity from the brain of unrestrained, freely-

moving cats to a recording system was developed. With
Glaaln& Controls Corp. Aeromeclanicts Research Div., this new method, specific patterns were recorded in all

[MAIuern, PA.] IParts of the cortex, the buda ganglia, the thalamus, and
the ammanshorn. The differences in the firing pattern

NEW DYNAMIC SYSTEM CON4CEPTS AIID THEIR AP- of single nerve cells were studied in the cortex of con-
PUCATION TO0 AFROELABTIC SYSTEM APPROXI- scious and subsequently anesthetized cats. The pattern
MATICIS, by M. S. Zisfein and F. J. Frueli. [1961] In m-nesthetized preparations is much more irregular
[25kp. incl. diagra. (AFOSR-3732) (AF 40(LI8)1015) than that In the ansesthetized. Changes In the firing

Unclassified pattern were compmaed with changes in the moctor be-
havior. In the sensorimotor cortex of cats, units could

A resume of the conception anwd early development of be recorded which discharged only when the cat walked
certain logical caacepts germane to dynamic systems and coased firing when It stopped walking. In the
is presented. The base curve, high damping asymp- globulus pallidus, units were recorded which were
totes, and high decay asymptote are Introduced and it facilitated during turning movements of the cat toward
Is shown how these particular concepts may be comn- the contralateral side. The eff ect of optical and acaousi-
blasi with exisin dynamics technology to derive new cal stimulation in the awake animal was studied- Typi-
aeroelastic system approximations. To demonstrate cal opt~cal effects were restricted to the visual areas,
thtu vadidity, these approximations are compared to wherea~s strong acoustic stimulation caused a temporary
rather tedious numerical solutions and, where avail- general Inhibition of unit activity over most of the cor-
able, to experimett. Future efforts will consist of tical aresis. Histological controls of the site of the
generalization of these techniques plus exploration for microeleotrods tip were performed regularly. This
additional approximate solutions which may be of data, together with the corresponding specific unit pat-
further value. terms and the protocolled behavior during recording

will be used in the prepar-ation of a new seurophysiologi-
cal brain atlas.

1031

Glazmini Controls Corp. [Astromechanles Research Div., 1033

Malvrn, A. IGothenburg U. fDept. of Blologyl (Sweden).
PARAMETRIC ACCURACY STUDY OF A PREVIOUS-
LY PUBLUAME DECAY-DAMPING RELATICIKoBIP, DITRANEUROIAL MECIIANIMB FOR INFORMATION
by A. G. Fond. Dec. 196 fl04)p. IMc dlagrs. STORAGE. THE BIOCHEMICAL RELATIONSHIP BE-
tables. (etep. no. ARD TR-02-002) (AFOSR-4615) TWEEK( NEURON AND G~IA, by IL Hyd&L Final rept.
(AF 49(638)1015) AD 2M343 Unclassified Apr. 1, 1959 - Mar. 31, 1I62. Apr. 30, 1962, 13p.

incl. tables, refs. (AFOOR-2672) (AF 61(052)248)
A mothod has been previously published, with algebraic AD 27623 Unclassified
proof, for the approximation of the motion decay cod-
flclents of aeroelastic systems from their conventional- A conspicuous feature of the neurons is their capacity
ly computed required damping coefficients. Regalts to produce ribonucleic: acids (RN1A) and proteins mr a

fndby this method, for many combbinations of condi- large scale. This activity was as claracteris~tic of
tions, are coqpsrad with exct results fudby other- neurons as is the generation of bioelectric potentials
wise les" satisfactory methods. Recent refinemensa and is intimtely linked with the specialized nervous
of the original technique are presented. The decay- function. When the stimulation of a group 4i neurons
dumin relationship proves extremely accurate in Is Incratsed, prodcion of RNA and proteins also In-
most Instnces. large errors prove to be strongly creases. The neuron is structurally and biochemically
correlated with certain parameters of the solution, similar to an enormous gland cell. Sensry depriw-
for ming dependable error indicaos withia the method. tion showed that stimuli are ep~ally Important fri the
The decay-dasmpig tianetortion extends the conven- maintennce of the nervous function during the 4fe
U-1a flutter solution technique into a full predictor of cycle. An Intimate morphological relations~fp between

the glial calls and the neuon is discusseid. A

> 234<



dsicion was mado etwe eto glis (mainly vlu loicesdatog o omc steMI

bee obervd t cimbalog nuros ikespiers sg- modified)

hum, hage erlerOw dd heneros rd ez~i- 1036

Gothenburg U, [Dept. of Bialagy] (Sweden).

1034 THE NEURON AND IM1 GLIA - A BIOCHEMICAL AND
FUNCTIONAL UNIT, by F. H. HydmL [1962) 1121P.

Gothenburg U. [Dept. of Biology] (Sweden). inci. Mose. diagrs. tables, refs. (AFOSR-J471)

NUCLEAR RNA CHANGES OF NERVE CELLS DURING

ALEARINDG EXPEUM INTD RATS, by H. Hyde. Also published!! In Sadism, v, 21- 144-155, Oct. 196.

(AFOR-287) Sponoredjoitly y Ai Foce OficeTheinvetigtioneI nwaoermuistyalrliue Idiinteres ra
of Sientfic eserch nderAF 1(05)246&W atioal oly reaus iof sheip fudaental theignifiandeitsrgthe

exrme deis ac corlatM iologithe and biochemi-a

nuclar NA ad i theamont f RN/cal daingthecal processed in the neuron. (Contractor's abstract)

ofi the nerm cell were not due to demndsud on the narwal
funcionper s. ucler RA cange duing earing 1037

chromosomes with he produiction of nuclear (chronmo- Gothenburg U. Dept. of Pharmacology (Sweden).
somal) RNA wlfl 4%ghly specizic base ratios.

NEW EVIDENCE FOR TRE LOCALIZATION OF NOR-
AflRENALDI IN THE ADRENERMC NERVE TERNI..

1035 NALS, by B. Faick aid A. ToMp [IO2] [4)p. takcL
refs. (AFOl~t-4202) (Sponsored jointly by Air Force

Gothenburg U. [Dept. at Biology] (Sweden). Office of Scientific Research, --Ae AF ZOAR-61-44 and

CHANGES IN THE BASE COMPOSITION OF NUCLEAR
RIBONUCLEIC ACED OF NEURONS DURING A SHORT Also published in Med. Eqwe., v. 4: 169-72, 1962
PERIOD OF ENHANCED PROTEIN PRODUCTION, by H.
Hydin and E. EgykAzi. [196] [61p. In. Illus. By means at an essenil modifieation of a pmiossly
tables, refs. (AF00R-3209) (Sponsored Jointy by developed fluorescence method, it ne-w sewa~s possible
Air Force Office of Sclentif c Research une Al BOAR- to dezmonstrate directly the adresargic transmitter,
62-29 and National Multiple Sclerosis Society) no'aadrenalin, !a the adbruimgic nerve terminals. e
AD 290893 Unclassified method is based upon the principl tha the amiss In

freeze dried tissues can be codensed with fomanldehyde
ainJu.CelL I3Bol1, v. 15: 37-44, under nearly dry conaditions to intensely fluorescent

k V ý podcts (Cawctr.' abstract)

Nuclei from isolated nerve tells were sampled by
mlcrodisaecticai. Analyses, were made of control 1038

F ~nerve cells and of cells In witch on enhanced RNtA and
protein production had been khdiced by chemical means, Gothienburg U. Dept. of Pharmacology (Swedeix).
tricyano-amltno-propene. The nuclear RNA contest of
the control nerve cells was 56 wig. The base ratios OBSERVATIONS "N TE : POIBILITW OF THE CEL-
were- adelne 21. 3, quanine 26.6, cytosine 30. 8, uradil LULAR WOCAUJZ,4TKU OF MONOA3MNRS BY A
21.3. Purine-pyriwldine azmiyeso showed that the FLUORESCENCE METHOD, by B. Faick. [196] [21k,.
nuclear RNtA dtiffered significantly from the Cytopaksmic Id. ills. mets (AFOSR-4327) (Spowored Jointly by
RNA in baving higher adenine and uracil values. The Air Force Office of Scientific Research uderw Al ROAR-
guanine and cytosins values were high, however, and 61-44, Poblic; Bonnt Service, and SwedIsh Modical
the ratio GIC was 0. 84 as compared With 1. 16 f(- the Research Council) Unclassified
cytoplasmaic RNtA. Daring the 00 m~a. of enhnced
neuranl RNA production (25%) the guanine value In- AspUhdnAt hso.Sn. .5 -4
creasedi and the urach value decreased significantly in Tg olse nAs bso.Sodv 6 -

the unclear DNA. In the cytoplasmic RNA the guanine
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Catecholamines and 5-hydroxytryptamlee formn highly Als edbizshecaScnd. Jour. Cliii. and Lab. Invest.,
fluorescent coodansatl._v products when treated withv.k 3MT192
formaldehyde. If freeze-dried preperatlona are treated
with dry formaldehyde gas at approximately 60* for 1 hr. T'he aim at the present investigation was to utilize
these condensation products are formed in tissues. strong cation exchange resin for the complete separation
There are no discernable sloaw of diffusion of the amines of the following catechol amines and metabolites- nor-
from their cellular localizations. The methodology haa adrenaline, adrenaline, normaeanephrinee mtitanephrne,
been described and data an the specificity and aensi- and dopamine, Destruction of the catechol Rmires an
tivity discussed. Applications of th.is method include the colurnas of the strong cation exchange resin took
the demonstration of catecholamunea and 5-hydroxy- place. Furthermore, the resin was found to give off
tryptamine in neurons and 5-hydroxytryptamine in mast Interfering fluorescent material.
cells (rat and mouse) and blood platelets.

1041
1039

Gothenburg U. Dept. of Pharmacology (Sweden).
Gothenburg U. Dep. of Pharmacology (Sweden).

FLUORIMETRIC DETERMINATION OF 3-0 METHYL-
CELLULAR LOCALIZATION OF BRAIN MONOAMINES, ATED DERIVATIVES OF ADRENALINE AND NOR-
by A. Carlsson, B. Falck, and N. -A-. Hullarp. (1962] ADRENALINE IN TISSUES AND BODY FLU¶ZDS, by J.
(24)p. lad. illus. tables, re'a. (AFOSR-4328) (Spon- Haggezutal. 119621 [91p. incl. diagre. tables. (AFONR-
sored Jointly by Air Force Office of Scientific Research 0494) (AF EOAR-61-44) AD 407859 Unclassified
under AF DOAR-6l-44, Ptublc Haf Ith Service, and
Swedish Medical Research Council) Unclassifie l.ulshed nAda Tliysiol. Scand., v. 56t 258-266,

Alsopublished ia Acta Phtysiol. Scand. , v. 56: 8-26,
TW. A method for the determination of small amounts of

inemanephrhne and normetanephrine in tissues and body
Tne cellular localiwation of brain monoamines hac been fluids is described. The disturbing effect of adrenaline
studied with the use of a fluorescence method for histo- !-- elim-liW'e in 2 alternative ways. (1)
chemical demonstration of certain cat echolamines and by differential oxidation and mibseupent ion exchange
ý4yptmilnes In combinatinn with a pharmacological ap- chromatographay and (2) by separation an an ian ex-
proach. Mainly the hypothalamus and caudiate nucleus change column. Metanephr'lne and normetanephrine
of mouse and rat were examined. The following are the are determined in the eluate from the Ion exchanige
most importimt results. Noradrenaline, In thie bvno- column according to the principles of the trihydroicy-
tha~lamus shown a high accurnukktion In fine -. c,4 indale method for the fluorimetric: determination of
fibres which are present almost everywir.*. but highly adrenaline and noradrenalitne. Applications of the
concentrated in a large area of the preoplcl rep- % method an urine and brain tissue exrcts are described.
the supraoiptic and paraventricular nuclei, and thak (Contractor's abstract)
perlveetricular nuclei In the anterior hypothalamus.
There is good evidence that these fibres represent the
terminal parts of azocs forming synaptic e~ontcts. 1042
Simiar fib. es are present also in other parts of the
central nervums system, including the sipral cord. Gothenburg U. Dept. of Statistics (Sweden).
Ther* io good evidence that the perlkar)a and processes
of some nerve cells In the hypothalartus contain a TA3LES OF NORMAL AND LOG NORMAL RANDOM
catecholamine in low conc I 'alions. There also good DEVIATES, PART 1, by H. Hyrenius and R. Gustasson.
evidence that a catecholanine is accumulated in high 1962, 83p. lncl. diagre. tables. (AFOER-3179, pt. I)
concentration in the superficial zone of the media n (AF 61(052)459) AD 282196 Unclassified
eminence. Some circumscribed and more or less con-
tinuous areas, incluing the amygduala, surroulnd' the The construction of randomn deviates from existing ta-
anterior hypothalamus and preoptic region develop a bles of random digits opened up the possibility of elu-
fluorescence which seems to be due to the presenco of cdiating many statistical problems in cases where ex-
a catecholamine, possibly both noradrenaline and dopa- act soluticns camnnt be obtained. For the purpose of
mine. The caudate nucleus as a whole develops a fair- deriving deviates of non-normal distribution two dis-
ly high fluorescence. tributions seem to be of special interest, namely the

type-rn distrIbntion and the logarlthmico-normal. In
smaller series the former seemed to produce strong

1040 disturbances due to the extreme deviates. As a result
it was decided to concentate on the loprlthmico-nor-

Gothariburg U. Dept- of Pharmacology (Sweden). mal distribut ion. In this respect the following are
covered:- Transformation of normal deviates to log-

ON THE USE OF STRC1NG EXCHANGE RESINS FOR normal deviates; Derivation of distribution-corrected
DETERD4ATIL OF SMALL AMOUNTS OF CATE- normal deviates Lin series of different size; Randomize-
CHOL AMINES, ;J. IHggen&l. [1962] [81p. incl. tion of series; Comments on derived series of distribu-
diagre. tables, refs. (AFOER-4334) (&F EOAR-61- tion-corrected random normal deviates; and Derivation
44) Unclassified of series of random log-normal deviates.
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1043 In the course of development of a digital computation
technique for calculations of minimum fuel, max range,

Gothenburg U. Dept. of Statistics (Sweden). and minimam time air vehicle flight paths, 2 computer
programs emerged, In both programs 2 control varia-

TABLES OF NORMAL AND LOG NORMAL RAN-DOM bles, vehicle attitude and throttle, are utilized to shape
DEVIATES. PART II, by H. Hyrenlus and R. the successive approximations to the optimal path. This
Gustafsson. 1962, 109p. Incl. tables. (AFOSR-3179) first program employs a penalty function procedure to
pt. 2) (AF 61(052)459) AD 282195 Unclassified move In the direction of steepest descent of a modified

performance quantity to be minimized. The second em-
This second part of the Tables of Normal and Log- ploys alternating cycles of it 1' penalty technique and
Normal Random Deviates contains 5 sets of 10,000 de- projectior in the negative direction of gradient of the per-
viates each, namely 1 serie- of 10,300 distribution- formance quantity. An analysis of computer time and
corrected random normal deviates and 4 transforms to storage requirements for both double control programs
log-normal deviates. All the 5 sets have the mean = 0 led to a recommendation that a 32K core EDPM be em-
and the variatce 1 1; the log-normal sets have the ployed. The double control variable programs are writ-
skewness Yl = 0. 2. 0. 5, 1.0 and 2.0 respectively, ten In FORTRAN language for operation on the 32K type

machine. A double control variable version of the penal-
(Contractor's abstract) ty function scheme is described In FORTRAN ior opera-

tion with 8K core type computers.

1044

W046
Grumman Aircraft Engineering Corp., Bethpage, N. Y.

Grumman Aircraft Engineering Corp., Bethpage, I-, Y.
AIR VEICTZE FLIGHT PATH OPTIMIZATION. VOL.
I OF 1I, by H. J. Kelley, M Falco, and D. J. Ball. TOPICS IN OPTIMIZATION THEORY, by H. J. Kelley,
Feb. 1962 157)p. incl. diagrs. tables. (AFOSRiDRA- H. G. Moyer and others. Final rept. June IA2, ll8p.
62-4, (AFOSR-2267, v. 1) (AF 29(600)2671) incl. diagrs. refs. (Rept. no. RE-159) (AFOR-4322)

Unclassified (AF 29(600)2733) AD 293940 Unclassified

The analytical development of gradient techniques for Practical trajectory optimization problems are usually
air vehicle optimal performance calculations is attempt- so complex as to require numerical rather than analyti-
ed. The method of gradients, a direct variational pro- cal approaches to solution. Coaseqvently, it was nec-
cedure, is applied to the optimization of vehicle atti- essary to grant first priority and a grwt deal of effort
tude and throttle programi which extremize the fuel, to means for computing optimal trajectories which sat-
rarge, and time performance of air-breathing vehicles. Isfy prescribed boundary conditions. This was pursued
The inequality constraint en thrust 0 - T s TMax is primarily along the lines of the indirect method, the in-

tree bference of a solution from the first 3 cx.nditions of the
treated by introduction of an appropriate throttle var Ia- classical theory., and by direct methoos, mainly aucces-
ble having limited variation and by a corresponding sive approximations. Rel" :.vely little was done in ap-
modification of the gradient process. A "penalty func- plying the necessary conditions associated with the.
tion" concept for convenient handling of certain types second variation or in determining the characteristics
of constraints is presented. An integral form of the of families of optimal trajectories, or fields of ex-
penalty function is introduced for use with 2 limit tremals, to employ variational terminology. These
bomndaries in the altitsde-Mach number chart: one a matters are of interest not only in ensuring selectiou of
minimum altitude limit and the second a Mach number- a truly optimal trajectory for operational use but are ofAltitude envelope imposed by powerplant and structural primary interest in connection with the problem of guid-
limitations. Another form of the penalty function is em- ance. A number of loosely connected studies in this
ployed In connection with specified terminal conditions general area is presented. (Contrator'r abrtract)
an the state variables. A run termination criterion
sufficip;:tly tlexible for use in a large variety of prob-
lems is developed on the basis of a one-dimensioal 1047
search for optimal terndhal time performed concurrent-
ly with trajectory integration. Maxim-im range climb Grumman Aircraft Engineering Corp., - thpage, N. Y,
profiles for a hypothetical Mach 3 turbojet vehicle oper-
ating at full throttle are presented. (Contractor's GUIDANCE THEORY AND EXTERNAL FIELDS, by H. J.
abstract, modified) Kelley. 11962] [8p. incl. diagr• . refs. (AFO6-R-J358)

(AF 2•(W0)2 73 3 ) AD 406032 Unclassified

1015 Presented at Nat'l. Aerospace Electronics Coed.,

Grumman Aircraft Engineering Corp. Bethpage, N. Y. D Ohio, May 14-16; 1962.

AIRVEHICLEFL T PATH OPIM ATION.Aso published in I. R. E. Trans. on Automatic Control,
AT E I L LG TP T P I I A I N E _v. i A• 7.7 -2 Oct. 1902.

TAILS OF COMPUTER PROGRAM. VOL If OF I, by
H. J. Kelley, M. Falco, and D. J. Ball. Feb. 1942 A guidance concept employing properties of optimal118711. incI. diagre , tables. (AFOSR/DRA-62-4)A gud n e oc pt e lo i pr e t es f ti l
1A1871p.27 i . 2)a . (aFles. 29(600) ) AD 272318 flight paths is developed oa the basis of Jaccbi's acces-

Unclassified sory minimum problem for the second valati •e
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amslysis is equLvalaet to constructia• of a field of ex- Guoenheim Aeromutlcal tab., Pamdena, Calif.
trem % the nelugiditood of a predetermined sx- a" California Irst. of Toch. Ouueanheln Aeronawtsl
tremal sevwt as a n&miml trajeciory. In the absence U., Pasadea, Calif.
of Inegality CeSoaLxnts on the control variables, a
litor termiMl control scheme pith tirne-varying pfine
is realized. T7s addition of Inequallty constraints leIs
to nonltnear control behavior. Certain propiulsion sys-
team parmeters are characterized as state variables as Chggenheim Jet Propulsion Center, PmdewA, Calif.
a couenient mess for providin adaptive behavIor In see California Enst. of Tech. Guggenheim Jet
respect to Is-flight zbangs In fropulsion system pnw- 1iopilsio Center, Pasdenm, Calif.
formance. An aplication is given to an lntereept prob-
lem sItflicently SImple to allow aSlytical solution, and
Some numerical reasIts comparing optimal and approzi-
nmte optimal guidance it. their effects on nli per-
foenmsce afe presented. Treatment ata certain type Gustaf Werne Inst. of Nuclear Chemia 'Gwede.
of problem aristug ft rocket applications is discusse, see Uppsla U. Gstaf Wrner In. . fuclear
(Contractor's abstract) M-*mistry (Swedes).
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HamitonColl, ot. (ansa).nonllnearities can be derived. itese relations also
see MceMaster U, Hamiltcu Coll., Out. (Camdad). demonstrate the reciprocal nature of the linear elec-

tro-optic effect and rectification of ligt. The Faraday

1048incden cirulaly ol~izedUW re lsoreciprocal
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Harvard U. Cruft Lab., Cambridge, Mass. Harvard U. Cr-ft Lab., Cambridge, Ma".

COMPARUO OF DIFFERENT MODEb OF REPRE- LIGHT WAVES AT THE BOUNDARY OF NONLINEAR
SENTATION OF MULTIVARIABLE SYSTEMS, by K. S. MZDIA, bv N. Bloembergen and P. S. Pershan. May
Narendra and L. E. McBride, Jr. Mar. 30, 1962, 15, 196', 5': incl. illus. refs. (Technical, *pt. no.
41p. incl. diagrs. (Technical rept. no. 356) (Spon- 377) tlnSoloz ed jointly by Air Force O-ice of Scientific
sored jointly by Air Force Office of Scientific Research, Resea,.ch, Office of Naval Research, and Sig9rJ Corps
Office of Naval Research, and Signal Corps under under Nonr-18616) AD 277658 Unclassified
Nonr-186616) AD 287039 Unclasaified

Alsopulihe i Ph1ys. Rev., v. 128: 606-622, COct.
A multivariable system way be conveniently represent- 1962.

ed either by a matrix of transfer functions or by a set
of first-order differential equations. The mode of Solutions to Maxwell's equations in nonlinear dielec-
representation depends on the nature of the problem trics are presented which satisfy the boundary condi-
and the constraints involved. The relative merits of tions at a plane interface between a linear and nonlinear
several methods as well as their inherent limitations medium. Harmonic waves emanate from the boundary.
are treated. Concepts such as controllability, ob- Generalizations of the well-known laws of reflection and
servability, structure and interaction, which are pe- refraction give the direction of the boundary harmnaic
cull2r to multivarlable systems, are examined to form waves. Their intensity and polarization conditions are
a basis for the comparison. (Contractor's abstract) described by generalizations of the Fresnel formulae.

The equivalent Brewster angle for harmonic waves is
derived. The various conditions for total reflection and

!056 transmission of boundary harmonics are discussed.
The solution of the nonlinear plane paallel slab is pre-

Harvard U. [Cruft Lab. ] Cambridge, Mass. sented whiclh describes the harmonic generation in ex-
perimental situations. An integral equation formulation

LIGHT HARMONICS AT THE BOUNDARY OF A NON- for wave propagation in nonlinear media is sketched.
LINEAR DIELECTRIC (Abstract), by N. Bloembergen Implications of the nonlinear boundary theory for ex-
and P. S. Pershan. [19621 [1kP. (Sponsored jointly by perimental systems and devices are pointed out. (Con-
Air Force Office of Scientific Research, Office of tractor's abstract)
Naval Research, and Signal Corps under jNonr-186616])

Unclassified
1058

Presented zt meeting of the Amer. Phys. Soc.,
Washington, D. C., Apr. 23-26, 1962. Harvard U. Cruft Lab., Cambridge, Mass.

Published in Bull. Amer. Phys. Soc.. Series II, v. 7: LINEAR STARK SPLITTING OF NUCLEAR SPIN
259, ApIr. 23, 1962. LEVELS IN GaAs, by D. Gill and N. Bloembergen.

[19621 [61. incl. illus. diagra. table, refs. [Technical
The Fresne. formulas for the reflection and refracticin rept. no. 414] (Sponsored jointly by Advanced Research
of light arf, generalized to include nonlinearities of the Projects Agency; Air Force Office of Scientific Re-
dielectric nedlum. Harmonics appear both in the re- search, Office of Naval Research, and Signal Corps
flected and rfracted waves, with distinct Intensity and under Nonr-186616) AD 409539; AD 410418
polarization characteristics. The theory predicts the Unclassified
phase shifts in the harmonics on reflection of the light
beam going from vacuum to dielectric and vice verea, Alsoblished in Phys. Rev., v. 129: 2398-2403,
as well as the interference of harmonics in a nonlinear V•i,- 15, 1953.
sheet. It is straightforward to generalize the results
to anisotropic nonlinear dielectrics. In the case that A quadrupole splitting of the fourfold-dogenerate nuclear
2 plane waves at frequencies wI and u:2 are incident on spin levels of GR6 9 , Ga

7 1
, and As

7 5 
in a single crystal

a plane boundary from different directions, sum and of GaAs has been induced by the application of a dc
difference frequencies are created in directions which electric field along the [111] direction. The splitting ot
do not coincide, in general, with the directions of the the nuclear magnetic resonance has been observed and
reflected and refracted fundamental waves. If the non- the coupling constants n14 between the induced gradient
linear medium lacks an Inversion center, the effects tensor aad the applied homogeneous electric field have
of atomic surface layers of width * are smaller than
the boundary harmonics by z factor (o/1)2

. The sur- been determined. The results are R 14 (Ga*6) = 1. 05 x
face-layer effect is comparable in magnitude to elec- 10

1 0
cm"

1
, R 14 (Ga 7 1  

0.9 x 1010cm"I, and R 14 (AT
7 5

) i
tric-quadrupole and magetic-dipole boundary har-
monics in crystals with inversion center. 1. 55 x 1Olcm -. A simhple theoretical model explains

the physital origin of this effect quite well. (Contrac-
tor's abstract)
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low explanation, due to Orbach. was given and th. rwzlft
was compared with the mexiting diita. It svems that

Nhrvard U. Croft Lab., Cambridige. Mass. there is a mild field depmndence, approximately linear
with H, at high magnetic fields. (Contractor's abetract)

PMARAKAGNTIC ROKNA1CE LINE AT LO1 TDE-
PURATURE, by L Over* and G. Sodl". Sept. 5, 1962
[1781p. ladl. diagra. 11ables, refs. (Technical rept. i061
no. 21) (2pomwoed Jointly by Air Force Ofi'm a[
Scientific Research, Office of Nave-! Research, and Harvard U. [Cruft tab. I Cambridge, Mas".
Signl Corps under No-or-4316) AD 2HMW

Unclassified RELAXATION TIME MEASUREMENS DINRUBY BY A
DC MAGNETIZATION TECHNIQUE, by S. -Y. Fang

A inumber at paramagnetic resonance lineshapes have and N. Bloembergen. [1962 [51). inc. diagre. refs..
besa analyzed and euplalned in ter'ms of spin-spin in- (Sponsored jointly by Air Force Office of Scientific Re-
teractien. R Is shown that this techniqae, may be an search, Office of Naval Research, and Signal Corps
impcutan suplaemi to othe methods of investigating under [Nonr-1366161 Unclassified
Inteaction Is puaraagnetic mfte. The advantages of
the lime momaet method at low temperature are- (1) Published in Phys. Rev., v. 130; 531-535, Apr. 15,
noe evehnage Interaction can be fate in alga and nag-193
altadec, possible anisotropy of the suctnge can be de-
!sited; (2) Xxchsng WneractIon between unlke neigh- Reliaution time measurements by observation of the re-
bors only can be measured; if the total exchange ts covery of the z component of the dc magnetization have
Ju~ae from other dtat, the exchange between like been carried out in ruby. Hlarmonic cross-relazation
neighors can be separated out; and (3) The method processe, involving 2, 4, and 5 spins have been Iden-
works bead at rather weak interaction where specific tilled. The cross-relaxitlon time for the 5-spin process
heast and sesceptibility experiments are difficult to is fon to he proportional to f-2- 6, where f - Cr: A)
perform with sufficient accuracy. The dizadvaniagee atom ralio. Ile spin-lattice relazation time ise propor-
of the method are: (1) A complex Hell cryostat isneeded wltrfosnifbtdceesatratigr
and it Is difficult to mount the sample inside the cavity toa or o ml ,btdcessfse thge
in good heat contact with the He 3 reservoir; and (2) concentrations. The temperature dependence as T1or
Spherical samples are needed to avoid demagnetizing T-2 can be explained by a model of cross relazation be-
effects; however, magnetosta'.c modes are easily ex- tween single ions and exchange coupled pairs. The mag-
cited In spheres, and &its may obscure the true line- netic field dependence is small.
shape. (Contractor's abstract)

11062

Harvard U. Cruft Ltb., Camibridge, Mass.
Harvard U. Cruft Lab., Cambi~rdge, Mass.

A SELF ORGANIZING CONTROL SYSTEM BASED ONl
RZIAXATION TIME MEASUREMENTS IN RUBY BY CORRELATION TECHNIQUES AND SELECTIVE REMN-
A DC MAGNETIZATION TECHNIQUE, by S. -Y. Feng. FORCEMENT, by D. N. Streeter and L. S. Nareindra.
June 1, 136, 56p. incl. diagrs. refs. (Technical rept. July 20, 1962 [541p. incl. il1as. diagrs. refs. (Techni-
so. Si1) (Sponsored jointly by Mir Force (mfice of cal rept. no. 359) (Sponsored Jointly by Air Force
Scientific Research, Office of Naval Research, and office of Scientific Research, (mfice of Naval Research,
Signal Corps under Nonr-tS66l6) AD 291503 and Sigual Corps under Ncmr-156616) AD 291496

Unclassified Unclassified

A method of measuriv' the relazatlon time of para- Control systems that exhibit a capacity to learn, in the
nusgnetic substances was developed. The change in sense of meaningful sell-alteration based on sn~xterice
the i-component of the zoagr~etixetion was detected by are studied. The reld on between learning, adaptation,
a pick-up coil and the signal was amplified, Integrated, and self -organizaion in c-ontrol systems and in animals
and displayed on an oscilloscope. The method was; is discussed. A system capable of synthesizing its con-
much simpler than any of the other methods, and the trollers without exlicit knowledge of the process or the
reliability of daft was, therefore, better. By this spectra of the inputs is descied The synthesis is
technique, the croes-relanation and' sin-lattIce base,. on the cross-correlation between a signal repre-
relazatlon times were measured for -' crystals. seating the desired output sta~te and the var-ius compo-
Highk-order cross-relautio processu, involving 3, 4, nests of the tentative input signal. The system, in a
and 5 spins were observed, and the relaxation sWg al general way, exemplifies the principles of learning used
could be described falr'yTe by the solution of a set in programming a computer to play checkers. Resfults
of rate equations appropi lWe to the particular process. of computer simulation of the system are presented.
Spin-Wtie* relaxation times were measured at differ- 1i .e purpose is to present the motivation and the physi-
set temperatures and concentrations. A Bloenibergen- cal reasoning on which the system was based. Resuilts
Pershan model, Involving an inverted Orbach-Wolf of computter simulation of a self-origanizing system are
mechanism, could satisfactorily wiplain the observed presented to demonstrate the feasibility of the design.
data- The dependence on concentration, magnetic (Contractor's abstract)
hoeld strength was also discussed. A qualitative ez-
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1063 tables, rats. (Technical rept. no. 377) (AFOR-Jl413)
(Sponsored Jointly by Air Force Office at Scientific Re-

Harvard U. [Cruft Lab. ] Cambridge, Mass. search, Office ad Naval Research, and ignal Corps
under Nonr-186632) AD 400131 Unclassffled

SUM RULES RELATING COHERENT X-RAY SCATTER-
ING DATA TO THE DIAMAGNETIC NUCLEAR The behavior at probes in the electromagnetic field Is
SHIELDING CONSTANT AND TO THE SELF-ENERGY limited by the averaging of the measured field over the
OF THE CHARGE DISTRIBUTION OF THE SCAT- finite size of the probe. This is the major restrictlon
TERER, by J. N. Silverman and Y. Oeata. [1962] on the use of the receiving dipole as an electric probe.
[21p. uicl. refn. (Sponsored jointly by Air Force The usual manetic probe, a shielded loop, suffers In
Office of Scientific Research, Office of Naval Research, addition from a lIe well-known source oi error. Such
and Signal Corps under Nonr-186616; and Atomic Energy a loop, even for moderate size, will sustain currents
Commission) Unclassified that are proportional to the tangential electric field,

not to the normal magnetic field as desired. These
Published in Jour. Chem. Phys., v. 38: 1254-1255, electric mode currents are studied in soe detail, sad
Mar. 1, 193. methods of avoiding or reducing them are proposed and

tested. In addition, the behavior of loop probes ii
Two sum rules were derived. The sum rule relating studied in general, both theoretically and superimen-
coherent x-ray scattering to the diamagnetic shielding tally, varying all the relevant parameters such as loop
constant was applied to Br using the data of Hanson size, shape, wire size, and load. (Contractor's
(Jour Chem. Phys., v. 36: 1046-1049, Feb. 15, 1962). abstract, modified)

1064 1066

Harvard U. Cruft Lab., Cambridge, Mass. Harvard U. Cruft Lab., Cambridge, Mass.

TRANSIENTS IN CYLINDRICAL A. jTENNAS, by H. J. HIGH-FRBOUENCY DIFFRACTION OF CYLB(INUCAL
Schmitt. Jan. 5, 1959 [521p. incl. illus. diagrs. refs. WAVES BY AN INFINITE SLIT IN A PLANE SCREEN,
(Technical rept. no. 296) (Sponsored jointly by Air by C. L. Tang. Jan. 21, 1959 [19)p. incl. disgrs.
Force Office of Scientific Research, Office of Naval tables. (Tochnical rapt. no. 297) (Sponsored jcintly by
Research, and Signal Corps under Nonr-186626) Air Force Office at Scientific Research, Office of Naval
AD 216884 Unclassified Research, and Signal Corps under Nonr-1843 2)

AD 214980 Unclassified
Transients in cylindrical antennas are investigated for
the particular case of a step-function excitation. The The scattering of a cylindrical wave of wave number k
transient response of the radiation field of a driven by an inftinte slit of width 2a, in a plane acoustically
antenna and the induced transient voltage on a loaded soft screen of zero thickness and Infilite exten is con-
receiving antenna are considered. The theoretical sidered. The line source is assumed to be at a distance

analysis makes use of Fourier's theorem to express from the center of the slit comparable to or etinter
the response as an integral over the response to all than the width of the slit. In the limit of large ki, the
individual frequency components. The response as a transmission coefficient is found up to the order (is)- 51 2 .
function of time, obtained by graphical integration, (Contractor's abstract)
shows rapid oscillations with a periodicity determined
by the first resonance frequency of the antennas.
Transient times are discussed in their relation to the 1067
bandwidth of the antenna. By proper loading of the
dipole, transient times of the order of the time needed Harvard U. Cruft Lab., Cambridge, Mass.
for a wave to travel along the dipole anis can be ob-
tamed. The response of a rece~vlng antenna and the AN ASYMPTOTIC SOLUTIESI OF DIPOLES IN A CON-
response of a transmitting antenna for any kind of ex- DUCTING MEDIUM, by K. Sivapramad. Jan. 25, 1962
citation are shown to be connected by a differentiation [231p. incl. diagra. (Technical rept. no. 354) (Upon-
or integration process. An experimental investigation Bored Jointly by Air Force Office of Scientific Research,
is described in which the reception of a transient field Office of Navay Research, and Signal Corps under
due to a shock-excited distant transmitting antenna is Nonr-186632) AD 275331 Unclassified
observed. The measured results are in very good
agreement with the theoretical prediction. (Contrac- A dipole located in a semi-infinite dissipative medium
tor's abstract) is treated. A new technique wa applied to the Som-

merfeld Integrals based on a method sugested by
Lighthill for asymptotic solutions of Fourier Integrals.

1065 The advantages of the method are its simplicity and
ease. The results are valid for far fields in both air

Harvard U. Cruft Lab., Cambridge, Mass. and the conducting medium. (Contractor's abstract,
modified)

ELECTROMAGNETIC FIELD PROBES, by H.
Whiteside. Oct. 25, 1962 1251k). incl. illus. diaprs.

243 <

L' lmlm



AIR FORCE SCIENTIFIC RESEARCH

1068 1070

Harvard U. Cruft lab., Ca thribrde, Mass. lMrvard U. Cruft JAt., Cambridge, Mas".

DIFFRACTION BY A CIRCULAR APERTURE IN A EXCITATION OF SURFACE WAVES ON A PERFECTLY
UNIDIRECTIONALLY CONDUCTING SCREEN, by CONDUCTING SCREEN COVERED WITH ANIIOTROMIC
S. R. Sesiadri and T. T. Wu. Apr. 10, 1962 [321p. PLASMA, by S. IL Sesbadri. May 7, 1962 [241p. inc.
incl. diagra. (Techaical rept, no. 360) (Sponsored diagre. (Technical rept, no. 366) (Sponsored jointly by
jointly by Air Farce* Office of Scientific Research, Air Force Office of Scientific Research, Office of Navai
Office of Naval Research, and Signal Carps under Research, and Signal Carps unde Nonr-16663, and
Naar-ISM63, *And Natioaml grl'ance Foundatiom) National Science Foundation) AD 282293
AD 275334 Unclassified Unclassifild

The diffraction, of a normally Incoeat plane electro- The field due to a line source of magnetic currant situ-
magnetic wave 'wtlh wave number It by a circular aper- ated in a lossless plasma region above a perfectly cou-
ture of radius a in an unldlrectioeall1y conducting plane duacting screen is considered when a uniform. static mag-
screen of zero thickness and infinite estent is car- netic field is impressc throughout the plasma region
soweed. in the lmit atlarge Im, the ratio ofthe parallel to the direction ofthe line source. It s show~.
trainmission cross section to t: -sometrical optics that under certain conditions surface waves are excited
value V2is found up to the order (ia)-3/ 2 . A nwon the screen. The dependence of the efficiency of ex-
feature ofthis problem istlthast a tfrays in the citation of rface waves on the distance d ofthe line
sense of Felier's geometrical theory of diffraction source from tMe ground screen is examined. Also, the
emanates from the regions of the aperture rim to which asymptotic seriles for the radiation fifiad is derived, and
the current on the screen is nearly tangential an pro its leading term Is shown to vanish for a particular value
ceeds in all directions. However, for the case~at nor- of d. Under these conditions, a etrong surface-wave
mal incidence, these rays do not ccatribute toth field Is maintained neer the guiding surface. (Contrac-
transmission cross section up to the order (ka)-3 /2. tor's abstract)
(Contactor's abstract)

Harvard U. Cruft tab., Cambridge, Mass.
Harvard U. Craft lAb., Cambridge, Mass.

EXCITATION OF SURFACE WAVES ON A UNIDIREC-
EXCITATION OF PLASMA WAVES IN AN UNBOUNDED TIONALLY CONDUCTING SCREEN, by& S.t. Seshadri.
HOMOGENEOUS PLASMA BY A LINE SOURCE, by Jan. 15, 1IM [251p. incl. diagrs. (Teclatical rept. no.
$. R. Seahadri. July 23, 1962 [371p. incl. diagre. 344) (Sponsored jointly by Air Force Office at Sciem-
(Technical rept. no. 373) (1ponsored Jointly by Air tfif c Research, Ofice of Naval Research, and Signal
Force Office of Scientific Research, Office at Naval C0,1s nde Nonr-IR6932. and National Science Founds-
Research, and Signal Corps ndrNonr- 186632) tion) AD 27206 Unclassified
AD 283530 Unclassified

Alsp1~lntedin L R. E. Trans. on Microwave Theory
Thie radiation characteristics of a line source of mag- iýi !!ýPV Tr-iu 279-238, July 1962.
netic curreat embedded in a homogeneous electron
plasma of inflinte exteda are Investigated for the case The excitation of plane surface waves by a line source
in which a uniform magnetic field is impressed ester- on a unidirectionally conducting infinite and semi-inf 1-
rally throughout the medium in the direction of the mite screen is considered. Ile condition for the ex-
source. The slngle-fluid theory of magnelohydrody- istence at the surface wave and the optimum location of
tamics is employed- A very simple model is assumed the line source fo- obtaining the highost efficiency at ex-
for the plasmas. Under this assumption, it is found citation are determined. (Contractor's abstact)
that there are 2 modes of propagation of wvrovs of
small ampiitnie. By emminli the beh-vtor of these
modes in the limiting cases of vanishing ezieratl mag- 1072
netic field or infinite source frequency, they are Idea-
tillable as the modified forms of the usual plasma anC H(arvard U. Cruft lab., Cambridge, Mass.
optical modes which exist in a-- isotropic electran
plasma. The dispersion relations for these 2 modes IMPEtOANCES AND ADMITTANCES CF LONG ANTEN-
are discussed. The power radiated in each of ith 2 NAS IN AIR AND IN DISSIPATIVE MEDIA WITH TABLES
modes is also evaluated. It L- ound that the power OF THE FUNCTIONS f(p) * lg(p) -1 I ip, b- D. W.
radiated in the optical mode is always lower than that Gooch, C. W. Harrison, Jr. and others. Jan. 15, 1962
dae to the line saw"e in free space, whereas the power [1761p. inc. diagrs. tables, refs. (Technical rept. no.
radiated in the plasma mode is higher than that value 353) (Sponsored jointly by Air Force Office of Scien-
for certain ranges of tb. source frequency. (C nrc- tific Research, Office cif Naval Research, and Signal
tor's abstract) Corps under Nonr- 186632) AD 283990 Unclassefled

Tables and graphas are provided for tiv impedance and
admiittance of cylindrical dipole sumews center driven
by a delta-function generator when immersed in ai or
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in a dissipative medium. The electrical half-length diagra. refs. (Technical rept. no. 358) (Sponsored
ranges from I to 100 for dipoles in air and from I to jointly by Advanced Projects Research Agency; Air
19.7 for dipoles in a dissipative medium. Three ratios Force Office of Scientific Research, Oflice of Naval
of radius of the antenna to wavelength in air have been Research, and Signal Corps under [Nonr-186632D
used. (Contractor's zbstract) AD 275333 Unclassified

Also published in Phys. Rev., v. 127: 1918-1939,
1073 bept. 13, IN2.

Harvard U. Cruft Lab., Cambridge, Mass. The induced nonlinear electric dipole and higher mo-
ments in an atomic system, irradiated simultaneously

INPUT ADMITTANCE OF INFINITELY LONG DIPOLE by 2 or 3 light waves, are calculated by quantum me-
ANTENNAS DRIVEN FROM COAXIAL LINES, by T. T. chanical perturbation theory. Terms quadratic and
Wu. Apr. 1?, 1962 [flp. incl. dlagrs. (Technical cubic In the field amplitudes are included. An impor-
rept. no. 362) (Sponsored jointly by Air Force Office tant permutation symmetry relation for the nonlinaur
of ScJentific Rrsearch, Office of Naval Research, and polarizability is derived and its frequency dependence
Signal Corps under Noar-186632, and National Science is discussed. The nonlinear microscopic properties
Foundation) AD 277657 Unclassified are related to an effective nmcroec.-pic nonlinear po-

larization, which may be incorporated into Maxwell's
Also piblished in Jour. Math. Phys., v. 3: 1298-1301, equations for an infinite, homogeneous, anisotropic,
Noe. -Dec. 1952. nonlinear, dielectric medium. Energy and power re-

lationshipe are derived for the nonlinear dielectric
For an infinitely long dipole antenna driven from a co- which correspond to the Manley-Rowe relations in the
axIal line, the reflection coefficient and hence the ap- theory of parametric amplifiers. Explicit solutions
--rent terminal admittance are determined approxi- are obtained for the coupled amplitude equations, which
mately when the radii of the coaxial line are small describe the interaction between a plane light wave and
compared with the wavelength. This result is useful It second harmonic o& the interaction between 3 plane
because the differences of admittances for antennas electromagnetic waves, which satisfy the energy rela-
with ideqtrical geometry near the driving point are less tionship u3 = wl + w2' and the approximate momentum
sensitive to the driving condition and hence can be relationship k3 = k, * k2 * Ak. Third-har=oc genra-
found approximately by many existing theories. (Con-
tractor's abstract) tion and interaction between more waves is mentioned.

Applications of the theory to the dc and microwave Kerr
effect, light modulation, harmonic generation, and

1074 parametric conversion are discusted. (Contractor's
abstract)

Harvard U. Cruft Lab., Cambridge, Mass.

INPUT ADMITTANCE OF LINEAR ANTENNAS 1076
DRIVEN FROM A COAXIAL LINE, by T. T. Wu.
Mar. 15, 1962 [19)p. incl. diagra. (Technical rept. Harvard U. Cruft Lab., Cambridge, Mass.
no. 357) (Sponsored jointly by Air Force Office of
Scientific Research, Office of Naval Research, and THE LONG, CYLINDRICAL ANTENNA. CURRENT AND
Signal Corps under Noer-186632, and National Science ADMITTANCE, by K. lizub, R. W. P. King, and S.
Foundation) AD 275332 Unclassified Prasad. Jan. 25, 1962 [431p. incl. diagra. refs. (Tech-

nical rept. no. 351) iSponsored jointly by Air Force
In 2 cases of a linear antenna driven from a coaxial Office of Scientific Research, Office of Naval Research,
line, It is shown that the apparent terminal admittance ,nd Signal Corps under Nonr- 186632, and National
to the coaxial line can be additively separated into 2 Science Foundation) AD 275563 Unclassiff -d
parts when the transverse dimensions are small com-
pared with the wavelength. One of these 2 parts de- A study was made of the long, cylindrical antenna. The
pends only on the wavelength and the dimensions of the driving-po,•t admittance, the relative amplitude, and

a,.tenna, while the other part can be interpreted as a the phase distributions of the current are given for long
capacitance that depends only on the radii of the coaxial cylindrical dipole antennas ranging in electrical half-
line. This capacitance may be found exactly from the length from 8-h = 0. 3 to s-h = 63. 1, when driven by a
solution of an Integral equation, in the sense that 2-wire line. The measured values of the driving-point
further corrections cannot be interpreted simply as a admittance are in good agreement with the King-Middle-
capacitance. (Contractor's abstract) ton second-order-theory for the shorter lengths of

antennas and with Wu's theory for the longer lengths.
Particular care was taken to determine the influence of

1075 an unbalanced feeding line on both the driving-point ad-
mittance and the current distribution on the anteFn.

Harvard U. [Cruft Lab. ] Cambridge, M& ss. The measured driving-polit admittance of the long an-
tenna was extrapolated to that of the infinite length.

INTERACTIONS BETWEEN LIGHT WAVES IN A NON- The current distributions on the halves of the antenna,
LINEAR DIELECTRIC, by J. A. Armstrong, N. when driven by symmetric currents (completely unbl-
Bloembergen and others. Mar. 20, 1962 [74)p. incl. anced line) and by anti-symmetric currents (balanced

line), are compared. (Conractor's abstract)
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1077 modeitwlhtheory. Anaexpresbion foa h pi~sn ofthe
system io obtained based upon the field-pattern mkthod,

Harwvrd U. Cr~eft lab., Cambridge, Mass. and the approxtinutions Involved in the reclprocity-
theorem method are clarified. It is also demonstrated

A METHOD OF MEASURING THE TIME-D ':ENDENT that the effective length of a Oth helical antenn squpiD
IMPEDANCE OF THE LOAD, by L. lzuka. Apr- 20, the axial length of the helix. (Contractor's ibstract)
IM (171p. ineL dtags. table. (Technical rept. no.
364) (Upmiorad Jointly by Air Force Office of Scien-
tific Research, Office of Naval research, and Signal 1079
Corp. merd No- 196632) AD 28M22

Unclassifiled Harvard U. Cruft Lab., Cambridge, Mass.

By procesing a seqmaes of scope pictures of the oct- PERTURBATIONI THEORY OF PION-PIONI INTERAC-
put from the probe of a standing-wave detector placed TIOtN M TWO- PION APPRtOIM1ATIOIN, by T. T. Wu.
swccesstveiy at a swearn of positions along a alotte Jan. 15, 1962 (27)p. incl. diaga. (Technical rept. no.
caA.,Wn line, the instantaneous values of a noustationary 348) (Spensored jabtily by Air Force Office of Scien-
load imupedance terminating a coaxial line may be mies- tilc Research, Off ice of Naval Research, and Signal
w. ed. This method was applied to measure the instan- Corps unde Ncew- 18M62, and National Science Foundk-
taseout values of the lInpeft ac at a fast-response tion) AD 272358 Unclassified
Cadmium Seimide photo-cell which has a rise and
deemy time d the order ol milliseconds. The expert- AIL ~'hdi Phys. Rev., v. 126: 2219-2226,
meods were performed at 6W0 me. The eaperimestal Jhl6.
results were eatisfactory and a chaage that took place
in a few millisecoads could easily be measued. On On the basis at the model of a 4-particle direct inter~c-
the other hand, a change that occurs in a few tenths of thin without derivative coupling, relationa are obtained
a microsecord would be near the present limit of between the various renormalixed quantitiee related to
measuremenet. This technique could be oexteded to the pion-pion Interaction. By consIdering only 2-pion inter-
measurement of the dynamic impeducce of a plasma mediate states but preserving crossing symmetry and
tobe durng the rism and decay period of the plasma unitarity up to the production threshold, closed systems
Intesity, or to the measurement of dyramlc coochac- of nonlinear istegwal equations are obtained from these
tIvitles, or electric and magnetic susceptibilities in relations to describe approxinately the low-energy
general. (Contractor'i abEc-act) pion-pion scattering. (Contractor's bstrafct)

1078 1080

Harvard U. Craft Lab., Cambridge, Mass. Harvard U. Ctuft Lab., Cambridge, Mass.

A NEW TECHNJOUE FOR MEASURING AN ELECTRO- A PHOTOCONIDUCTIVE PROBE FOR MEASURING
MAGNETIC FIELD BY A COIL SPRING, by K. liuha. ELECTROMAGNETIC FIELDS, by K.ILai July 25,
June 19, 1962 1221p. ncl. diagr. table, refs. (Tech- 1962 131)p. inc. illus. diagra. refs. (Technical rept.
nical rept. no. 365) (Spomsored jointly by Air Force no. 374) (Sponso-ed jointly by Air Force alfke of Sci-
Officet 0 Scientific Research, Office ut Naval Resetr"% entific Research, Office of Naval Research, and Signal
and Signal Corps under Nonr-IM632, and Nationel Corps under Notr-186632) AD 281:35 Uniclassified
Science Foumndtion) AD 2817037 unclassified

Alo a~hd In Proc. Inst. Llec. Engineers (London),
Albo = ihein L E. H. E. Trans. cn Microwave P W174'717*5, Lint. 1963.
T~iiaTiilandNIklque, v. MTT- 11: 496-505, Nov.
1963. Probes were construdted for measuring the intensity of

the electromagnetic Iseld in which the usul cunnuctlng
A thin coil s Cin whose length can be varied period- leads between the prabe and the detector are elm1-
ically by mechanical mnesans was used an a probe to anted. The now d' rlceu are modulated reradlating or
mneasure the electric field Intensity. The vibrating scattering antip.aas *hAt consist III either a small dipole
probe acts as a re-radiating antenna with periodically (for measuring E) or a small shielded Iloop (for meast-
varying length that modulates mnd scatters the compo- arling H) center-londed with a photo cell Illuminated by
nest of the E field which is parallel to the axis of the a chopped beam of iH&At. The modulated scattered sig-
sping. The scattered signal Is picked up by a receiv- nal from the probe Is proportional to either the c.im-
iog antenna (the sending antenna was used also as a ponent of the E field which is parallel to the axis of the
receiving ardenta) and amplified with an amplifier that dipole, or to the component of the H field whiich is per-
is locked-ia with the frequency of the mechanica.1 vi- pendicular to the pl~ane of the shielded loop. The scat-
bration of the coil. Measurements were made with tered signal Is received by an additional antenna or by
coil spring of 3 different dimensions, and a gain the same attenna as is .aaed for transmission. The re-
constaidt IL which should be independent of the product ceived signal Is amplified by a lock-in amplifier. The

of the axial length of the coil and the magnitude of the same principle was applied to the measurement of the
vibration, wias expertmer.ally checked. Measure- distribution of current along an antenna with arbitrary
mesti of the field at a hall-wave dipole antenna as shape. Both the near-field pattern of a half-wave dipole
measured with the ,'priog probe are In general agree-
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antennm and the distribution of current along the antenna emittcd radiation areobtained. In certain casm, as
as measured with those optical probes are in general many as 3 Cerenkov rays are found to propagate in the
agreement with the theory. The properties of several same direction; these multiple rays, however, corre-
other types of probes based on the mie principle were spond to different modes of propagation. (Contractor's
also explored. (Contractor's abstract) abstract)

1081 1083

Harvard U. Cruft Lab., Cambridge, Mass. Harvard U. Cruft Lab., Cambrl4ge, Mass.

RADIATION FROM A LINE SOURCE IN A UNIAmALLY SCATTERING BY A NARROW PFRFEC LY CONDUCT-
ANISOTROPIC PLASMA, by H. S. Tuan and S. R. ING INFINITE STRIP IN A GYROTROr C MEDIUM, by
Seshadri. Aag. 25, 1962 [201p. incl. diagra. (Techni- S. R. Seshadri. Oct. 25, 1962, lip. (Technical rapt.
cal rept. no. 315) (Sponaored jointly by Air Force no. 380) (Sponsored jointly by Air Force Office of Sci-
Office of Scientlc Research, Office of Naval Pesearch, entific Research, Office of Naval Research, and Sgnal
and Signal Corps under Nonr- 186332) AD 287036 Corps under Nonr-186632, and National Science Foun-

Uncladasifled dation) AD 291752 Unclassified

Al shed in Canad. Jour. Phys., v. 41: 246-257, Also poblished in L E. E. E. Trans. on Antennas and
F2. M . Prop., v. AP': 570-573, Sept. 1963,

Two problems of radiation in a magnetized, incom- - The scattering of a plane electromagnetic wave of wave-
pressible plasma are investigated. The radiation char- number k by a perfectly conducting Infinite strip of
acterlatics ofa lis source of magnetic current are width 2a is Investigated for the case in which the nur-
studied for the case in which the external magnetic rounding medium Is gyrotropic. The gyrotropic axis
field is infinite and is oriented in a direction perpen- is taken purallel to the edges of the strip. The problem
dicular to that of the source. The second problem that is formulated in terms of an integral equation whose
is treated is the radiation from a uniformly moving aolutlon in cbtnined in the form of a series in powers of
line charge. Two cases are consldered: (1) when the It. Expressions for the far-zone fields an the first
motion of the line charge is parallel and (2) when it is 2 terms in the series for the total scattering cross sec-
perpendicular to the direction at the external magnetic tion are obtained. (Contractor's abstract)
field. In each case it ts found that there is a Cerenkov-
type radiation for frequencies less than the plasma fre-
quency. The frequency and the angular spectrum, as 1084
well as the total energy radiated per unit path length,
are determined for both cases. (Contractor's abstract) Harvard U. Cruft Lab., Cambridge, Mass.

SCATTERING BY DISCONTINUITIES OF SURFACE
1062 WAVES ON A UNIDIRECTIONALLY CONDUCTING

SCREEN, by S. R. Seshadrl. Jan. 15, IM6 [311p.
Harvard U. Cruft LAb., Cambridge, Mass. incl. diagrs. (Technical rapt. no. 349) (Sponsored

jointly by Air Force Office of Scientific Research,
RADIATION FROM A UNIFORMLY MOVING CHARGE Office of Naval Research, and Signal Corps under Noor-
IN AN ANISOTROPIC PLASMA, by H. S. Tuan and 186632, and National Science Foundation) AD 274142
S. R. Seshadri. Dec. 26, 1962 (39)p, incl. diagre. Unclassified
(Technical rept. no. 389) (Sponsored jointly by Air
Force Office of Scientific Research, Office of Naval The propagation of electromagnetic waves in waveguides
Research, and Signal Corps under Nonr-186632, and with anisotropic walls has in recent years assumed
Natlonar Science Foundation) AD 29999b practical importance in long-distance wavegoide corn-

Unclassified munication. It Is shown that an anisotropir planar sur-
face can support a gulded wave which is s•;enuated ex-

Also published in 1. E. E. E. Trans. on Microwave ponentially in the direction aornox! I.• he surface. The
Theory and Techniques, v. MTT-11: 462-471, Nov. spread of the field in this surface waveguide decreases
1963. as the angle between the direction of propagation a&W

the directton of the wires becomes close to v/2. Ap-
The radiation from a point charge moving uniformly propriate bonndary conditions applicable at the surface
in a plasma is investigated when the charge is moving of such a unidlrectiomally conducting screen are given.
in the direction of an external magnetic fteld. In gen- Radiation from the open end of such a semi-infinite
era, there are 2 modes, for each of which all the com- surface wavegulde is treated. The electromagnetic
ponents of the electric and magnetic field are present. fields produced at the Junction of 2 semi-inflnlte surface
The 2 parameters of interest !i this problem are the waveguides are examined; the wires composing the 2
ratio u/co of the velocity of the charges to the free- surface waveguldes are assumed to be in different direc-
space velocity of electromagnetic waves and the ratio R tions. A treatment is given for the problem of radia-
of the gytomagnetic frequency to the plasma frequency tion from the junction formed by a semi-infinite sar-
of the electrons. For 2 sets of values of these parame- face wavegnlde and a perfectly conducting ball-plane.

ters, the frequency and the angular spectrum of the
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Harvard U. Dept. of Chemistry, Cambridge, Mass. Harvard U. [Dept. of Chemistry) Cambridge, Mass.

STRUCTURE OF Cu2 BI 0 HI 0 , by R. D. Dobrott and THEORY OF POLYHEDRAL MOLECULES. III. POPI-
W. N. Lipscomb. [1962] [16. incl. diagrs. tables, LATION ANALYSES AND REACTIVITIES FOR THE
refs (Sponsored jointly by Air Force Office of Sci- CARBORANES, by R. Hoffmann and W. N. Lipscomb.
entific Research under [AF 49(638)809] and National [1962] [51p. Incl. diagrs. tables (Sponsored JoinWiy by

Institutes of Health) Unclassified Air Force Office of Scientific Research under [AF 49-
(638)809] Office of Naval Research, and Public Health

Published in Jour. Chem. Phys., v. 37: 1779-1784, Service) Unclassified
ct. T2.Also published in Jour. Chem. Phys., v. 38: 3489-

An x-ray diffraction study of the c.rystal structure of 303,Junei1 962.

Sshows that the earlier proposal that the Population analyses of the molecular orbitals of the
B10110- 2 ion has D4d symmetry Is correct, and further polyhedral carbLranes, BN_ 2 C2'iN, are computed. All

establishes the covalent nature of the interactions of the geometrical isomers of the trigonal, tetragonal,
pentagonal bipyramid, and the icobahedron geometries

Cul with B atoms forming the edges of the polyhedron. are analyzed, and predictions were made of the rea-
There are 1 Cu2 B1 oH1 0 in a unt cell having dimensions tivities of these compounds and their derivatives. A

a = 10. 11, b = 11.36, and c = 14.50, and the space comparison is also made between an LCAO-MO charge
group Is Pcab. Bonds within a tetragonal pyramid are distribution and that derived from the 3-center bond
1. 73 A (to apex) and 1. 86 A (along base), while B-B formalism. (Contractor's abstract)
bonds between the tetragonal pyramids are 1. 81 A in
length. The closest Cu- .. B distances range from 2.14
to 2 33 A in length. 1093

Harvard U. Dept. of Chemistry, Cambridge, Mass.

1091 X-RAY STRUCTURE DETERMINATION OF
(CH3 ).,NSO2N(CH3 )2 AND LCAO-MO STUDY OF MUL-

Harvard U. Dept. of Chemistry, Cambridge, Mass. BONDIN IN LFONE S TUy Y Or H.L-
TIPLE BONDING IN SULFONES, by T. Jordan, H. W.

STRUCTURE OF THE ALKALOID CASIMIROEDINE, Smith and others. [19621 [61p. incl. diagr3. tables, refs.

by S. Raman, J. Reddy and others. [1952] [4]p. Incl. Siponsored jointly by Air Force Office of Scientific Re-

diagr. (Sponsored jointly by Air Force Office of Sci- search under [AF 49(638)809j and Nat onal Institutes cd

entific Research under [AF 49(638)809] and National Health) Unclassified

Institutes of Hea-.-i) Unclabsified P-hlished in Jour. Amer. Chem. Soc., v. 85: 846-

Published In Tetrahedron Ltrs., No 9: 357-360, May 851, Apr. 5, 1963.

T The crystal and molecular structure of (CH3 )2NS0 2

Casimidine (I) was acetylated with Ac 2 O-C 5H5N at 250 N(CH3 )2 has been solved, and the bonding in isoelec-

and cleaved for 1.5 hr at 40' in 40% aqueous HBr- ironic F2 NSO2 NF 2 hatt been investigattd in LCAO-MO
AcCH-CH2 Ci2 . The bromo sugar was extracted with one-electron r Xroxim; 3ion, in order to provide a model
CH 2CI 2 , and hydrolyzed with Ag 2 CO3 . Acetylation of for understanding the barier to internal rotation ob-
the crude product and chromatography yielded 28% served in a-sulfonyl ca. banions. The barrier is shown
4.-D-glucose pentaacetate, mp 130. 131%, [.: 25/D + 3' to arise from interactions involving the d-orbitals of S
(CHCI ). The result suggested ths. presence c i.n N- with the p-orbitals of bonded atoms.
glycoad!c linkage and showed that casimiroedine (!]) is
one of a number of possible N-D-glucosides of N-cin-
na.moyl-N-methylhistamine in which the confIguration 1094
ot the anomeric center, the size of the sugar ring, and
the N atom linked to the sugar are indeterminate Harvard U. jDept. of Mathematics] Cambridge, Mass.
Crys'allograph!c examination of I. 21CI establ.s, i. the
glucoc-e residue, except for absolute configuration and ANALYTIC IMAPS BETWEEN RIEMANN SURFACkS,
further showed that c-glucose (all 5 ring H atoms ir the by D. H. Hus.emoller. [19611 [51p. [AF 18(600)1461]
axial configuration) is attached by equatorial boid t 'he Unclassified
histamine ring at the N atom further from the
CII 2 CH2ýNHMe group. I. 2HCI has space group P2121 21  Pblished in Proc. Amer. Math. Soc., v. 13: 412-416,2 June 1992.
and unit cell dimensions a = 27.81, b = 10.76, and - =
5. 76A. The available organic chemistry and x-ray Let X, Y be Riemann surfaces whose universal covering
evidence complete the structure of II except for the surfaces are unit diskc, XO, A If xo, [respectively,
question of trans or cis -onfiguration of the cinnamoyl
group. 0, V] are fixed in X. Y[X0, Y0 I let A(X, Y) [A(X 0 , Y0 )]
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be the r-ed of analytic maps from X into Y(XO into Y0 ] Also published in Atti Convegno Internazionale Geo-
which carry x0 onto y00 onto 01 By a natural lilting met•i Algebrica, Torino (Italy) (1961), Turin, Rattero,

AMX, Y) can be viewed as a subset of A(X
0 y0). The 1962, p. 105-121.

author proves that A(X, Y) is a closed subset of For abstract see item no. 1097, Vol. VI.

A(X
0

, YO) wbere tne latter is given the topology of uni-
form convergence on compact sets. In the proof, an
approximation theorem is used which gives a criterion 1097
for f, e A(Wn, Y) to converge to some f e A(X, Y), where
'W n is an increasing sequence of "simply embedded" Harvard U. [Dept. of Mathematics' Cambridge, Mass.

sutbsurfaces of IL ohe criterion concerns the nature THE THEOREM OF RIEMANN-ROCH FOR HIGH MUL-
of the group homomorphisms indch d by the (naturalTPLSOA!EF CIVDVSRONAAG-lifns of the) fn" (Math. Rev. abstract) TIPLES OF AN EFFECTIVE DIVISOR 0% AN ALGE-

St aBRAIC SURFACE, by 0. Zarlski and D. Mumford.

[162] [56)p. incl. refs. (AF06R-3314) (AF 490638)-
494) Unclassified
Also published in Ann. Math., v. 76; 560-615, Nov.

HIar•ard U. lDeepL of Mathemattcs] Cambridge, Mass. 1962.

ON SOME CONJECTURES CONCERNING FINITE Let F be a projective non-singular surface and let D be
SIMPLE GRIOUPS, by R. Brauer. [1962i 151p. incl. an effective divisor on F. The purpose of this paper is to
refs. [AF 491638)287] Unclassified determine the dimension of the compete linear system

"nD! as a functicm of n for large values of n. Inrprt
Published in Studies in Matheuutical Analysis and I, the author treats the ring-theoretic aspect of the
Related Tics, ed. by G. Szego, C. Loewner, and problem. Part I is devoted to the proof of some re-
others. Stantord U. Press, 1962, p. 56-61. sults concerning linear systems without base joints.

Part HII is de'voted to the solution of the general prob-
Several interesting conjectures in the theory of finite lems. (Math Rev. abstract, modified)
groups are stated. Each of these conjectures ir ac-
compamted by several theorems which verify the truth
of these conjectures in special cases. The proofs of 1098
most of these theorems are omitted. Conjecture (A):
There exist only finitely many simple groups of G Harvard U. IDept. of Mathematics] Cambridge, Mass.
whose order g Is divisible by exactly 3 distinct primes.
Conjecture (B): Let G be a simple group or order SOME FUN-DAMENTAL LEMMAS ON PROJECTIVE

g - yPqg~o, obwhere p and q are distinct primes (a > 0, SCHEMES, by Y. !aka. h I9.2] 1- 49(638)494U

b > -0) and where go in an integer prime to p. Con- Unclassified

jecture (C): If the order of a nocyclic simple finite Published in Trans. Amer. Math. Soc.. v. 109: 296-
group G is divisible by9e p a prime, then g > pO. 302,7Nov.1T 963.
The final conjecture, which is a modification of (A),is based oan the obserration that the order g of each type Let X be a projective scheme over an infinite field iL

of known classical group of degree n over the finite Let 0 be the structure sheai of X. and let ,9 be the
field of m elements seems to have a factorization sheaf of total quotient rings of & . Let & * and X *

g = p a... Pr where p,. -.. pr are integers so that denote the sheaves of invertible elements of 0 and-.

1a 1  rar respectively. Then the natural map 6:H
0
(XtL • )) -

the characters of the group G behave as though these I
factors were primes. Conjecture (A*): There exist H , ( * deduced from the ere ct sequence 0 -
only finitely many simple groups G whose order is -notherwords,
divisible by exactly r distinct primes and which do not every invertible sheaf on X comes from a Cartier d;-
belong to a class of classical groups for which the num- visor class. If X is integral (i.e., irreducible and
ber r does not exceed n_ (Math. Rev. abstract) without nilpotent elements) one knows that -A - is a

flasque sheaf, and so HI(X, -:) = 0. This proof does
not work in the general case, so the author shows di-

1096 rectly that 6 is surJective. For an example of a

Harrd U. [Dept. of Mathematics] Cambridge, Mass. scheme X where HI(X,X-) * 0. take the plane with
two embedded points: X = Spec A, where A - ixy.zj

ON THE SUPERABUNDANCE OF THE COMPLETE (z2, zz, zy(y - 1)). • (Math. Rev. abstract)
LINEAR SYSTEMS lNDI (N-LARGE) FOR AN ARBI-
TRARY mIVzOR D ON AN AL BAiC SURFACE, by
0. Zarlski. 119621 (171p. (AFOSR-3313) (AF 49(638)- 1099
494) Unclassified

Harvard U. Dept. of Mathematics, Cambridge. Mass.

THE ZEROS OF INFRAPOLYNOMIA-- WITH
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PRFSCRIBED VALUES AT GIVEN POINTS, by J. L 1102
Waish and 0. Shisha. 11962] f6jp. incl. refs. (AFOSR-

3317) (AF 49(638)574) AD 453955 Unclassified Harvard U. IDept. of Mathematlcsl Cambridge, Mass.

Also published in Proc. Amer. %ath. Soc., v. 14: 839- A NOTE ON THE KO-THEORY OF SPHERE-BUNDLLN,
84. Ot 93 by R. Bot. 119621 161p. (AFOSR-396) (AF 49(CIS)-

1035) Unclasailteo
.Abstract published in Notices Amer. Math. Soc., Y.

9•f•-•6•.Also published in Dull- Amer. Math- Soc., V. 68:

395-400, 3wy 1962.
The concept : mfrapolynomials with some prescribed
c•-weficients (that is to say. with prescribed values of Two vect,-,r bundles E and F over the finite conn~ected

certain derivatives at the point z = 0) is generalized by CW comulex X are J-equivalent, if their siihere-bandles
prescribing values of the polynomial and of certain of S(E) ar.i S(F) are of the same fiber-homatopy type.

•lsde:vaUeS t gvenpoits I, 2 ... k, nd heIf they become J-equivalent after a suitable number o
trivial L'Undles is added to both of them, they are sta.i

geometric location of its ze-os in the complex plane is bly 3 -eqvalent. This nne concerns isell with a new
studied. (Contractor~s absracti stable J-invariant S(E), which was suggested by the re-

cent work of Atiyah-Hirzebruch and F. Adams. In
1100 fact, 6(E) bears the same relation to the Adams opera-

tion 4, as the Stiefel-Whitney class, a known J-Invariant,
Harvard U. 'Dept. of Mathematics] Cambridge, Mass. bersto the Steenrod operations.

TEICHMULLER SPACES, by L. V. Ahlfors. 119621
7k. (AFOSR-3861) (AF 49(638)574) Unclassified

1:03
Also published in Proc. Internat'l. Cong. of Mathema-
ticians, Stockholm (Sweden) (Aug. 15-22, 1962), Harvard U. Dept. of Mathematics, Cambridge. Mass.
Djursholm, Institut Mitt--L'ler, 1963, p. 3-9.

LECTURES ON K(X), by R. Bott. [1962] [150p. icl.
This paper deals with the application of Te!chm161hr diagrs. tables, refs. (AFO6R-3969) (AF 49(638)1035)
spaces to Rieaano's problem of moduli. (Math. Eev. Unclassified
abstract)

The primary aim of these notes is to discuss a J-invari-
ant of vector bundles S(E), which is conputable once

1101 the group of stable bundles over X, - that is K(X) - is
known. The invariant 0(E) is clearly sugested by re-

Harvard U. [Dept. of Mathematics] Cambridge, .14ass. cent work. The guiding principle of these notes is
then to construct the analogue of the theory of c€arac-

GEODESIC CURVATURE AND AREA, by IL V. teristic classes in the K-theory and as this amlogue Is
Ahlfors. '1962••7]p- (AFOSR-4673) (AF 49(638)574) much simple. In the KU-theory, it Is discussed in the
AD 407866 Unclassified first 8 sections. The remainder of the report dis-

cusses such aspects as: (1) sphere-bundles, (2) Gysin
Also published in Studies in Mathematical Analysis and sequence, `31 real projective bundles, (4) Thomn
Related Topics, ed. by G. Szego, C. Loewner. and isomorphism and (5) induced representations.
others. Stanford U. Press, 1962, p. 1-7.

Whe10.. dealing with the conformal mapping of portions 1104
of a surface, one finds in genera. that the more nega-
"-.ve the Gauss curvature, the more the surface will Harvard U. [Dept. of Mathematics] Cambridge, Mass.
contract under conformal maps. A very precise form
is given to this statement by showing that if one has a POLYNOMIALS OF BEST APPROXIMATION O0t AN IN-
sreply connected region with a conformal metric, then TERVAL, H, by J. L Walsh and T. S. Motzkin.
upper and lower bounds for its conformal radius can be [19621 151p. (AFOSR-427) (Sponsored jointly bv Air
obtainea in terms of inequalities between the area and Force Office of Scientific Research under AF AFOMR-
the total Gauss curvature of subregions. The method 62-198 and Office of Naval Research) AD 629538
uses a comparison of area with total geodesic curia- Unclassified
twre shich is equivalent to total Gauss curvature, by
the Gauss-Bonnet formula, in a manner analogous to Also pblished in Proc. Nat'l. Acid. ScL, v. 48:
the author's previous applications of the length-area 33-37,Sept. 1962.
method. The method actually yields explicit expres-
stirs for the conformal radius as an extremum over The purpose of this note is to prove the following
the totality of conformal metrics on the region, theorem: Let the real fnction f(x) be amlytic on the
(Math. Rev, abstract) interval E 0 * x 1ll, and let Pn(x) , f(x) on E) be a

polynomial of degree n which for some p, 0 - p < 1,

minimizes "Ef(Z) - Pn(x)Pdx over all polynomials of
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degree n. Let the zeros of f(x) - pn(x) on E have for -- < t < 0 and - < x < - with o(y) aon-decreasing,

respective multiplicities k,1 j iI r, and let k' be in that u(x, t) should satisfy (0) and be non-negative

the smallest -izeger f [(I - p)kj ]and which for zerosthere. Let k(,t) (4vt)2 ep(-x
2

4t). Necessary
and sufficient conditions that u(x.t) should have the rep-

interior tc E is also of the same parity as kj. Then resentation u(x. t) k(y ix. -tm(y)dy for - < 0

r . and -- < x < -, with .(y) positive definite, are thatone obtains the expression L k > n. Here, [o de- u(x,t) should be non-negative and satisfy (*) there and
J=1 

fnotes generically the largest integer not greater than that, in addition, - u(x,tI exp{x 2
:4t dx < - for some

0. It follows that kI • k,. The amlytcity of 1(x) t0 < 0. Necessary and sufficient conditions that u(x, t)

merely to shorten the proof is required if f(,r) is of have a representation utxi t) = - exp(izy - ty k(y)dy

class Cn~l provided f -- pn has no zerc, of multiplicity for 0 < t < - and -- < x < ", with o(y) positive definite,
greater than n. are that u(x,t) be non-negative and satisfy (*) there and

that, in addition, ' .u(7, t 0)dx < - for some to > 0.
(Math. Rev. abstract)

1105

Harvard U. [Dept. of Mathematicsl Cambridge, Mass. 1107

THE ROLE OF THE APPELL .TRANSFORMATION LN Harvard U. Hlarvard Coll. Observatory, Cambridge,
THE THEORY OF HEAT CONDUCTION. by D. V. Mass.
Widder. [19621 [141p. (AFOSR-64-1622) (AF AFOSR-
62-198) AD 446881 Unclassified RESEARCH STUDY TO CONSIDER THE ESTABL!SH

MENT OF AN OBSERVATORY FOR PLANETARY
Also publishd in Trans. Amer. Math. Soc., ;. 10*2. STUDIES NEAR CLOUDCROFT, NEW MEXICO, by B,
121-134. Oct. 19 3. Bell. Final rept. Apr. 30, 1962 1251p. incl. •d!Wgs.

table. (AFOER-28W9) (AF 49(638)1155) AD 2812271
A fatnction u(x, I) c H for a < I < b if and only if it is a Unclassified

class C2 
solution of the heat equation uxx = ut for

-- < •< a < t <b. u(x. t)ctH" for a< t < b fand ev-aluate the suitability od a site rier Cloudcroft for a
odly if for every t. t' (a < t" < t < b) we have u(x. tI) planetary observatory, and to advise the Air Force on

-y. t - t')u(y, t) dy, the integral converging a program of planetary research. This report details
bsolutely. Here k(xt) = e-X2u4t(4,)"I/

2
. The Appell the proceedings and the conclusions of the conference.

1. The members of the committee htspected the proposed
trnsormation is AIvl ý k(x, t)r(x-I, -t 1

). R trans- site, both from the air and in detail from the ground.
forms the family ri solutions do the heat equation into This inspection yielded 2 impressions adverse to the
itself. Two typical results are the following- (i) a func- location as a site for a major planetary observatory."u(t)isatheforma(xt)= " e -ty2 C (y)dy, In the experiemce of the committee, best seeing tends

e to be found on hills and even rather shirp peaks, not in
where 0 is entire order 2, type I/e, if and only if the vaLley or swale type of terrain characterizing the
výxt) c Ho for 1ti < e, where v = Afu (Hi) v(x~t) t H Cloudrroft site. The committee agreed that the program
for t < 0 and satisfies v x 0 there if and only if v(x, t)- descrbed Lo them, includlng ,bservattons from rockets
"_ exy4y

2 
do~y) t < 0, with o(y) increasing. (Math. and balloons, fully warranted the establishment of a

supporting ground facility of the type proposed by the
Rev. abstract) Air Force. In view of the great expense and time re-

quired for the development of a new site, the committee
suggests that consideratio= be given to the erection of

1106 the Air Force planetary observatory at one of the high-
profile sites already developed in the sathwestern

Harvard U. jDept. of Matiematics] Cambridge, Mass. United States.

POSITIVE SOLUTICSS OF THE HEAT EDUATION, by
D. V. Widder. lS62' 12l. (AF AFOSR-62-198) 1108

Unclassified
Harvard U. [Lyman Lab. of Phys~cs] Cambridge, Mass.

Published in Bull. Amer. Math. Soc., v. 69: 111-112.
Jan. NO3 EXTERIOR ALGEBRA AND THE ACTION PRINCIPLE. 1,

by J. Sr.winger. [19621 [9p. (AFO(R-2639) (AF 49-
Three new integral representations associated with the (638)589) AD 612346 Unclassified
heat equation (') u~ = utare established. Necessary Also published in Proc. Nat'l. Acad. Sci., v. 48: 603-
and sufficient conditi=•- 'hat u(xt! should have the in- 611, Apr. N1.-.
tegral representatio.l , , , cxy tyd(y)

An extension of number systems is presented by aajoining

-- 252 <



in~ erzer~co. ir Gr.::sruim a lgelra *!i-ch then car be correliition fi 'ti-ox, Cir r2 I on the bisis of qualitative
re--.ploved ;n quantum field theory. A generAl alge- arguments. it has been toncluded that a riA~ority of the

.-'ac and gronup theoretical basis of i'uch a I ichý IS measurements of F sand C are basied on dc*bious analysis
,..vn-n IR can be usea tC overcierne Mhe difficulty whenl of the exp-rimental data- In par-ula.-. the use of the
V~v quantUM Action pr:nziple. de-viý cal for quantunm impulse approximation in tbese anal-,.es thas beer-
r-arijbles of t~iie v 2, lacks ore devisive feature brought into question. Alothogh the corncluslom that F(p)
--t a sild elrAbl it to fUnct!00 as anr iiirtýUffle-t !, has mnany high miomenitum ccmponents is not quiestioned.

*CdI~i~iit is argued that there is no reliable quantitative krAOw-1
edge regardin@. Fip)' at this tipe- Various experiments
related to the measurenivnt of C, in particular inelastic
electron scatteriag, arAd the i'pn) reaction are dit~cussed.

it~rv-srd U "Liman Lab- of Physics, Cambridge, Mas Here too nt Is concluded timt .the present knivwledg. is
r-irtually nil- Some rigorcuas formulae ft-r the -ross

IN EASTC EECTRN SATTRINGFRO FLC- tions ineasured in pursuait of F and C re ii No giwen.
TUATIONS IN THE NUCLEAR C HARGE DISTRIBUTION. UnrCosbta
by W.1 Ca-yz. and K. Gottfried. ;;19621i 1151p. inc.
diag~rs. tables. refst. (AFC6lt-2757) (AF 49-(638)5891 11
M,) 4C00862 Uncla ssifted

Htarvard U !Lymnan LAb. of Pbysics! Cambridge- Mass.
.Ai~ ~bshe inAiin. Phys.. v. 21: 47-71. Jan 1963.

NON-ABELIAN GAUGE FIELDS- ItEIATTIVISTIC [N-
This paper concerns itself with the cross section -3(q, 0) VAPIANCZ, by J_ Schwlnger- 119621 -171p. (AFO6R-
1z~r icattering of electronis thropah momentmum irnnsfer 4085) (AF 49(638)5891 AD 402534 Unclassified
qartd energy los5 ce from heavy nuclei. This cross
.crion as related to the 4-dimensional Fourier i-ans- Also publishedi in Phys. Rev,.. v. 127; 324-330, July 1,

timof the nuclear t~nie-depetsdent pair correlation V962.
!tuo.ct;on; this latter fuffction gives a measure of the
fluctuatign of the charge density about uts mrean va!ue. A simpole criterion for LorerfAz invariance in quantum
%:i an m:nqinte medium there-&re regions t-: the q. t.; fieto theory is stated as a commutator condition relating
piane %+ere scattering ts possible only if dynarmnIca the energy density to the moinentum density. With its
in contrast to statizsic2) corrrelations are present- aid a relativist ically invarianit radiation-gauge formula-

An argumnent conclude-s that for finite nucrtei there is taion is devised for a tion-Abielian vector-gauge fieldl
at well defined boundary outside of which the scattering coupled to a spin-I1 2 Fermi field, (Contractor's
is due sulely to correlations impressed on tke ground abm-ract)
state by nuiclear forces. Since one woul~d only carry
out suck: txperiments on heavy nuclei. the break down
of the Born approximation is also dist-assed, and it is 1112
concluded that one may readily and cpuite reliably cor-
rect for this- A general discussion of some possible Harvard U. Lyman Lab. of Physics, Cambridge. Mass.
methods far computing the relevant correlation func-

tion :s giver. A detailed caicuz..tion of the cross sec- VARIATIONAL FORMULMTONS OF EOUILIBRIU1(
,-,,n a(q. wc) for scattering from a gas of nucleons with STATMSICAL MECILANICS. by C. De Dominiels.
tiard core interaf-tions is presented. This iz, expected !19621 :j2Okp. inel. diagrs. rds. (ArO6EI-J219)
to give the qualitative features of the cross section for (AF 49(638)589) AD 44"ali Unclassified
real nuclei when the values of q and u: are properly
chosen- Furthermore, it leads to estimates of the Alos published in Joar. Math. Phys.. Y. 3: 9183-1002.
relative importance of diagrams which should be useful Sept- -Ot- 1f;2
vin more realistic nuclear rnvdels. (Contractor's
abstract) Thermodyimmical functions for classical and quantum

systems are expressed In terms of tle I -particle density
nand the 2-particle correlation Ynati m C12 . Use is

made of topologxcal relation. N-alid for the diagram
Htl.arvrd U. ~LmnLab, of Ptiysicsl Cambridge, Mass representations of the grand F'irtiztrin funct~ion expn-

sions. 'i-e result considered a,.s a fat.x- nmil of n I and
THE INETERMN~ATION OF THE NUCLEA-R PAIR C12 is st-tionary under independent ,rýr'Hiloas. The en-
CORRELATION FUNCTON AND MOMENTUIA DISTRI- tropy functional of a classica! icster r'o ot contains
bUTION. by K. Gottfried. [196i2j jl81. inc. diagrs. any reference to the ecivilitiriu'a par2;. -elers and the
refit. (AFOM3-2758) (AF 491638)589) AD 400861 second fun~ctional derivative i., a negtiT&r defixtite in&-

Unciassified trix. The ent ropy functional of tn qu- i ?:3 sys-e'n con -

Allsoc published in Arm. Phys., v- 21: 29-46. Jan 1963- serves traces of the equilibriuni parameters in vhe Lee-
Yang formulation. the Green's fumcticon formulatimn does

This paper presents a critical discussion of somne of not. but in this case the second !uzctiaoýal dprlvative is
the sungestimxs which have been put forward for meas- no longer a negative definite matrix. (raefractor's
uring the nuclear momentum distribution F(p) and pair abstract)
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1113 electrir current and stress tensor conservation laws, is
used to derive the coual-time comm-tatton -elations for

Harvard U. [Lyman lab. of Physicsl C•ab•i'idge. Mass. charge deDsity and energy density. (Contractor's
abstract)

G&UGE INVARIANCE AND MASS. Ll, by J. Sclwingtr.
1196211[51p. (AFMER-224i 1AF 4f(638)581r)
A?) 400443 Uatclaca.lied 1117

Also abl~ined in Phys. Rev., v. 128: 2425-2429, DeC. Harvard U, [Lyman Lab. of Physics] Cambridge, Mass.

ENERGY AN`D MOMENTUM DENSITY IN FIELD
The possbility that a vector gapge field can imply a THEORY, by J. Schwinger. 19621, 6kp. (AFOBF-
nonzero mass particle is illustrated b7 the exact rolu- J691) (AF 49(638)589) AD 413476 Unclassified
Amn of a 1-diltnenstoaal model. (Codfractor's abstract)

Also pitblihed in Phys. Rev., v. 130. 800-805, Apr.
15. 163.

1114
It is shown that the energy density commutator cor&dl-

Harvard U. Lma7n Lab 4 Physics, Cambricige, Masi. tion in its simplest form is valid for interacting rpit. 0,
Il2, 1 field systems, but not for higher spin fields.

PHOTON CORRELATIONS, by R. J. Glauber. !1962] The action principle is extenoed, for this prupose. to
13kp. (AFOSR-J2"8) (AF 49(638)589) AD 40Z.%_) arbitrary coordinate frames. There is a discussion of

Untw.aL.-1ed 4 categories of fields and some explicit consideration of
spin 3/2 as the s:mplest example that gives additional

spublished in Phys. Rer. Ltrs., v. 10. 84-86, terms in the energy density commutator. As the funds-
•F.1 OW-. mental equation of relativistic quantum field theory, the

commtAtor condition makes explicit the gretest physi-
A general quantum meci•uaical method for the investi- cal complexity of higher spin fields (Contractor's
gation o correelatons is deitelopeo. The maser beam abstractj
cannot be described by the Uieally incoherent classical
model used previously.

1118

1115 Harvard U. [Lyman Lab. of Physics i Cambridge, Mass.

Harvard U. [Lyman Lab. of Physics] Cambrldge,, Mass. QUAN"TIZED GRAVITATIONAL FIELD. by J. Schwirger.
11962) [6kp. (AFOSR-J705) (r" 49(638)589) AD 413639

NON-ABF.IJAN GAUGE FIELDS. LOREMTZ GAUGE Unclassified
FORMULATIEON, by J. Schwinger. [I1621 [4p.
(AFVS1-J549) (AF 49(638)369) AD 401595 Also ublished in Phys. Rev., v. 130: 1253-1258.

Vichassw ed May 1, 195g.

Also 1&.sd in Phys. Rev., v. 130: 402-405. Apr. A gravittVonai action operator Is constructed that is it-
9 variant under general coordinate transformations and

local Lorentz (gaugei transformations. To interpret the
Non-Abelian vector page theory is given a first-order formalism the arbitrar;ness in d-scription must be re-
Lorentz gauge formulation and then transformed into stricted by Introducing gauge conditions and coordinate
the radiation page. The result agrees with the mnae- conditions. The time p.aug; is 4etined by locking the
pdently constructed radiation gauge theory. There is time axis of the local coordina'e systems to the general
a brief discussion of the axial gauge. (Contractor's coordinate time axis. The resulting form of the action
abstract) operator, including the contribution of a spinless matter

field, enables canonical pairs of variables to be identi-
fied. There are 4 field vriables that lock canonical

1116 partners, in virtue t, differental constraint equations,
which can be interpreted as Apace-time coordinate dis-

Harvard U. [Lyman Lab, of Physics] Cambridge, Mass. pOacements. In a physically distinguished class of co-
ordinate qystem the gravitational field variables are not

COMMUTATION RELATIONS AND C(MISRVATION explicit functions of the co-rdinate displacement •ara,,e-
LAW,, by J. Schwwmger. [l96! 14[p. ( -AOSR-555) ters. There remains the freoom of L.rernz transfor--
(AF 49(638)569) AD 406577 Unclassified matltse The generators od spatial trsnblations and rota-

tihrs have the correct commutaticm properties. The
As plished in Physo Rev., v. 130: 406-401, Apr. question of Lorertz invariance iz left unLn•tded since
I, 1963. the energy density operator is only given implicitly

The response of a physicl• syblem t4 external electro-
magnetic and gravitational fields, a: embodiMd in the
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1119

The appearance potentials (d the major pusitive tons in
R.n-vird U. (Lyman Lab. of Physics, Cambridge, Mass. the mass spectra e' 1. 1. 1-trifluoroethane, 1, 1, 1 -trl-

fluoropropane and 1, 3. 3-txifluoropropene have been
DkNSITY-CORRELATION FUNCTION Z2 A DILUTE measured. The R-CF 3 bond dissociation energy and the
COENSEN ) BOSE GAS (Abstract), by P. C. heat of formation are reported for each compouLld. The

berg. .1962] l. aAF 49638)589] processes for dissociation under electron Im-
Uncla .sfied pact are discusscd. (Contractor's ablatract)

Pre.,ented at meeting of the Amer. Phys. Soc.,
Washrngton, D. C., Apr. 23-26, 1962. 1122

Published in Bull. Amer. Phys. Soc.. Series H. v. 7: HArvard U. 1Malhnc..rodt Chemical Lab. I Cambridge,
.6f.Aii7"2.T3, 1962. Mass.

Using :-ass -operator perturbation theory modified f-) SILICON-SILICON BOND DISSOCIATION VgERGILS iN
take -.V•o ac:s-wmt the macroscopic occupation of the k=O DISILANE AND HEXACHLORODISILANI, -3y W. C.
mode. %--, fions have been made on the true density Steele and F. G. A. Stone. f19621 (21p. !_.` table.
excitati~.r, of a ttlute Bose gas with weak short-range (AFORR-J24i01 (AF 49(638)518) Unclassified
repulsivi inerac ions at low temperatures, i•t the ap-

proxinma on neyond Bogoliubov in the parameter (np3)2. Also pblished in Jour. Amer Chem Soc., v. 84:
•'V•X-• 20, 1962.

These er'ýitat-..-v ;denltfted in the poles of the density-

correlation fun% --, L(A., w). ,,re the ones which arf Bonds fmrmed by silicon to other elements are generally
measured in 3ac-s nc-i ron-scattering experiments, as stronger than those formed by carbon. Moreover, chemi-
opposed to the phonons calculated by previous authors, cal evidence exists suggesting that Si-S. bonds are in
assoczated with the single-particle Green's function. some cases more stable thermally than corresponding
Lk, .,) is obtained by solving a set of coupled matrix C-C bonds. Limited thermochemical data for the
equations which insure that the conservation laws and Si-Si bond, on the other hand, have given the Impression
sum rule are satisfied in analogy with the calculation tkat this bond is considerably weaker than a C-C bond-
of collective excitations in superconductors. For low Thus, a thermochemical bond energy E(St-Si) = 46. 4
wavenumbers, the resulting spectrum of L~k, ze) reduces -
to the phonon spectrum calculated at zero temperature kcal. mol has been calculated for disilane, and the ac-
by Behaev. Thus, at zero temperature. it yields den- tiva'ion energy for pyrolysis of disilane has been taken
sity ,-Aves with the compressional velocity as calcu- to tmp!y a value for D(,HSi-SiH3) of-50 kcal mrl"I.
lated from thermodynamics. For •t-ane. DWH3 C-CH3 ) - 83 kcal mol -. The distocia-

ttan energies of the Si-St bonds in disilane and hexa -
1120 chlorodisilane have been measured by electron Impact.

and have found tiat they are omuparable !A btraftni to
Harvard U. ;Mallinckrodt Chemical Lab. 1 Cambridge, C-C bonds. The higber values for D(S-SI) reported here

Mass per';t a better .umlerstanding of recer? observ-ations o
tie z .;erties d several -Abstauce* with Si-Si bonds

AN ELECTRO IMPACT STUDY OF 1, 1, 1 -TRI- tiat. tl. earlier results.
FLUOROETHANE, 1.1, 1-TRIFLUOROPENTANE AND
3.3, 3-TRIFLUOROPROPENE. by W. C. Steele and
F. G A. Stone. '19621 [5Sp. incl. tAbles, refs. 1123
(Ar OSR-2192) (AF 49(638)518) UnclassI-1ed

Harvard U. iMallhnckrocit Ctemzzl !ab. I Cambridge,
Ais- published in Jour. Amer. Chemn SL.. 84: Mass-
IT UA_ý~t 20, 1962.

THE DETVREMINATION OF SILACON-CARBW' AND
For abstract see item no. 1121, Vol- VI. SIi:CON-IfY)OGE4 BOND DUSOCIATICN ENERGMES

BY ELECTRON IMPACT, tby W. C. Steele. L. D.
Nichols, a-d F. G. A. Stone. 11%2] 15]p. tuel. tables,

1121 refs CA-E46-35G) (AF 4iNi'18)518) AD 408031
Harvard U. 'Mallincrrodt Chemical Ia._ I Cambridge, Uncla•.sifled

Ma55ss. Also published in Jolr. Amer. Chem. Soc., v. 84:

4441-4445, Dec.. 5, 196•.
AN ELECTRON IMPACT STUDY OF 1.1, I-Tlt1-

FLUOROFIA2i E. 1, 1, 1 -TRIFL LROPENTAN!E A1D Appearance potentials of selected ions in the eass spec-
3,3. 3-TRIF LUOROPROPEIE, by W_ C. Steel', a--- L of silane, tri- and tetrachloroilaae and the methyl-,
F G A. StI'ne 1962i :5'. inc. tles. rIks ethyl-, isopropyi- and tert-tnutyl-ilanes and triclloro-
(.FOSR-J239) 1AF 49[636)513i Unclassfied silanes have been measured- The Si-C bond dissociation

energies in the z'rganosilanes have been calculated, tis
Also pub.shed in jour. Amer- Chm Soc., v. 64 results being in general higher than the C-C bond
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dissociation energies in the cc:,rs,.ding altanes. of CA is related to P. (2) A family 6of polyhedra in
A definite dependence on the mature (1 the altyl giroup En is naid to have property S if there exists a hyper-
is observed. The S-H I:,nd dissociation energies in plane intersecting every member of P; the family D is
silane and tricolurof-ibne are f -ind to be 94 : 2 and said to have, prcperty S(k) if every k-membered sub-

93 , 4 kcal mol-
1

, respectivell. The Si-Cl bond eis- family of has property S. With these defitions the
sociation energy in tet.-achlorosilane is calculated to be a4thor proves the following theorems: (1) For families

106 . 4 kcal tool"
1

. (Cottractor's .abstract) , related to a centrally symmetric convex polyhedron
P- K" with 2p vertices, S(p(n - 1)) Implies S. (2) For
every positive tnteer k there exists a t = t(k. n) such

1124 that for families V related to a convex polyhedron

Harva•-d U. Medical School. De, t. ,f Pharnmcology, Pz El with k vertices, S(!,t implies S; rroreover, one

bostom. Mass. may take t(k,n) k ( ) (n . 1). (3) Let a centrally sym-

SHAPE AND ARRANGEMENT OF COLUMEt•• I CAT'S metric convex body Kc-E2 have the property that S(t)
STRIATE CORTEX, by D. H. Hubel atid T. N. Wiesel. implies S for families •4 positive homothets of K. where
S196212iA2p. Incl. illus. dHagrs. (AFOdR.-J53.) (Spon- t depends on K only; then K is a polygon. (Math. Rev.
162 il .m.ils igs.ti'S.J3)(pn abstract)

sored Jointly by Air Force Office Wt Sctenti!ic Rleirarch
under AF AFOSR-62-76 and Public health 3ervtcel

L-nelav-ifed
1126

Also pbtlished in Jonr. Physiol (London), v•. o5
3--' "r-F,963. Hebrew U. 'Dept. of Mathematics 1 Jerusalem (Israel).

Previou. studies have shown that .,fe strtate cortex of ON A PAPER OF A. FELDZAMEN. by S. R. Foguel.
the cat is subdivided into columnar regits ea •ells jan. 1962, 9p. (Technical scientific note no. 24)
having a cemmon recept've-field axis )rientation The (,FCSR-2699) (AF 61(052)187) AD 280982
present paprer describes further obserratiorts on the Unclassified
shape and ar--angement of dte columns. From multi-
ple par'llel penetrations the wralls of columns appear to Alssoothshed in Israel Jour. Math., v. 1: 133-138.
be parallel to the radial fiber burdles of the cortex andSept 3.
perpendicular to the cortical taryes. The surface
mosaic formed by the inversection of the columnar The author gives proofs of A. N. Feldzamen's theorems
walls with the cortical surf2ce is highly irregular. on semi-similarity of spectral operators of finite mul
Some columns appear to br compct in shape (more or tiplicity on Hilbert space (Trans. Amer. Math. Soc.,
less round or wval), while rAlierr seem to be very long v. IM. 277-324, 1951). The proofs use the author's
and narrow. In sonie parts Lh. cortex coiumns are representation of fcth Pao operator through matrices
arranged in a very reg . r pa r.-'r. Here the discrete whose etements ar,- bt•oded ,-rel functions on the
shifts in orientation as one mcyey •worg the cortical spectrum o( the $-tv-t -r. *his tffects a considerable
surface in a straight line are smat.- and the direction conceptual s•mplif.vt;-im. ,,tmth. Rev. abstrac,)
of the shifts may be the same, clockwise or counter-
clockwise, over long sequences. tz these ordered re-
gions the columns are especially iikely to be long and 1127
narrow. In other parts of the cortex tere appears to

be little if any order to the arrangemer. of neighboring. Hebrew U. !Dept. of Mathematics] Jerusalem (Israel).col!umns.

CHARACTERISAT!ON OF C(M), by Y. Katznelson.
Feb. 1962. 5p. (Techmcal scientific note no. 25'

1125 (AFCSR-2700) (AF 61,052)187) AD 280980
Unclassified

Hebrew U. [Dept. of MathematicsI Jerris lem (Israel).
Consider a Banach algebra B of contirucmis functla.is on

COMMCN SECANTS FOR FAMILIES OF POLYHEDRLA, a compact Hausdorff space Mi. The pt&-ose of this note
by B. Gralofum. Dec. 196!., 10p. ,ncl. diagrs is to prove the following theorem which generalizes the
(Technical scientific note no. 23) (AFOSR-2698) main result of a prior publication (Bull. Amer. Math.
(AF 61(052)187) AD 280291 Uncla,,sified Soc., v. 66: 313-315. 1960). Theorem: Assume that

for every closed subset F of ti, there exists a positive
Also published in Arch Math , v. 15: 76-80. 1962 number P. = & (F) such that whenever N is both closed

and open in F, B contains an element h of norm one sat-

Drinition:.. (1) A convex cone C with vertex at the or- -sfymng Re(h(M)) < 0 for M c N. ReLh(M)) > t. for
gin is called the associated cone ov a convex p.ayhedron M c F-N. Then B = C(n). The main difference between

aP En with respect to the vertex v of P ifl * C v, the the present result and that of the previos pubit'ation

union of all half-lines with tndpoict v Vhittch conlaln a( is that here, the assumption that B is self adjoint and

least one point of P different iroto v. A polyhedron• P regular is discarded, and instead of assuming, the

is related to a polyhedron P prov16ed each assoiated boundedness of idempotents, a uniform separation of

cone of P' Is an inzersectin of associated cones of P. parts of F by elements of B of norm one for every

A family got polyh•dra is related to P if each member clos-d FP ct is assumed.

25C <
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1128 1129

Hebrew U, lDePt, of Mathematicsj Jerusa-em (!srael). Hebrew U. [Dept. of MathematicsiJerusalem (Israel)

TAUBERIAN CONSTANTS FOR THE ADEL AND ON THE UNITARY PART OF A CONTRACTION, by
CESARO TRANSFORMATIONS, hy A. Jakimovski. S. R. Foguel. May 1962, 9p. (Technical note no. 27)
19621j Sp. (Tecnnical note no 2S) (AFOSR-2914) (AFOSR-2915) (AF 61(052)187) XD 277489

(AF 61(052)187) AD 277488 Unclassif-ed Unclassified

Also published in P-oc. Amer Math. Soc.. v. 14: For every contraction on a Hilbert space, a subspace is
283-Aprf'§3. defined on which the operator was unitary. This analysis

considers this subspace and compare it with the spectral
Let Sn, "Sn a 0 - a I..... an, be a real or complex decomposition of the operator. (Contractor's abstract)

sequence. Let t(x) = o' amxm, the Abel transform of

S . Speaking very generally, this paper concern, it- 1130n
self with the estimation ,d hti sup ISn-t~x):, as n - s•

SwisHebrew U. !Dept. of MathematicsJ Jerusalem (Israel).
x - 1. n(1-x) - q > 0. If the sequence 'S. is replaced

bya esrotanfom forero>.,Cn (•) her EXTENSION OF COMPACT OPERATORS I, by J.
by a Cesnro transform of order a > - ( where Lindenstrauss. May 1962. 4 5

p. incl. refs. (Technical
/ n n n-m-o-l\ note no 28) (AFOSR-3131) (AF 61(052)187) AD 281929

C n j, [Sm Unclassified
n -0 \ n-m The relationships between various extension properties

similar questions are raised Let : denote the for compact operations are studied and the spaces havingn these properties are investigated. (Contractor's
Ce-aro transform of order o > -I of the sequence na. abstract)

T-.o of the principal results are: (1) Suppose f and q are

such that q > 0, 0 i 1. Then 'or Sn satisfying 1131

an) K < - -, we have lir sup Hebrew U. 'Dept. of Mathematics, J-usalem (Israel).
n - x - 1, n(1-x)--q
St1 A i EXTENSION OF COMPACT OPEFA I ORS U1, by J.

n q n n Lindenstrauss. June 1962. 40p. .- cl refs. (Technical
note no. 31) (AFOSR-3132) (AF 61052)187) AD 281929

fe) 2 Unclassified

A q( log q - k Ig (;q) dv. Certain intersection proparties of cells in normed

The constant A.1 is best in the sense that tnere is a spaces are studied. In particular, some results relat-
-- ing these properties with extension pruperties for com-

rti sequence r such that 0 < im sup n - -- an() < pact operators are proved. (Contractor's abstract,
Smodified)

-and we have equality in (*). (U) Suppose ,t, ,q are

such that q >0and-I <oYe r) - 1. Then for 'S 0

1132
as tm (1) we have () lini sup

n - -. x - l,n(1-x) -q where Hebrew U. 'Dept. Of Mathematics] Jerusalkm (Israel).
*,' (o, t) a ()

C1 -t(x)' % C q min sup a Cq(O, EXTENSION OF COMPACT OPERATORS MI, by J.

.1 -Lndenstrauss. July 1982, 53p. incl_ refs. (Technical%--• q- 0 - u)note no 32) (AFOSR-3133) (AF 61(052)187) AD 281930Su Unclassified

2 " vle-v log (v.q)dv. The constant C q B Tlhe class of mie spaces X for which X1° is a I space

is characterized. Some subclasses (C(K) spaces. poly-
is best possible in the sense that there is a Sn as in (I) hedral spaces) are investigated in detail. The main in-

terest is in the extension properties of these spaces.for whicn (°) is an equality. Another theorem is given (Contractor's abstract)

uhich similarly estimates lim supn. - n(')-Cn(o)C .C

These results are applied to investigate some relations 1133
between the limit points of sequences and those of their
Abel transforms. The estimates giveL are considera- Hebrew U. [Dept. of Mz-theratirs' Jerusalem (Israel).
bie generalizations of previous results of R. P. Agnev.
,Math. Rev. abstract) CONVFX-TY THEOREMS AND LOWER BOUNDS FOR

SOLUTIONS OF DIFFERENTIAL EOUATIONS IN

257 <
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BANACH SPACES, by S. Agmori and L. Nirenberg. neighborhood of an essential singularity. Mathemati-
June 1962, 26p. incl. refs. (Technical note no. 33) cal logic provides a basic part of the arguments used in
(AFOSR-3134) (AF 61(052)187) AD 281931 this paper. (Contractor's abstract)

Unclassified

The purpose of this analysis is to show that similar- 1137
results hold in a much more general case, when A is a
nonreal multiple of an infinitesimal generator o a one Hebrew U. [Dept. of Mathematica] Jerusalem (Israel).
parameter group of bounded operators in Bansch spaces.
The advantage of the result in this more general situa- RESEARCH IN THE AREA OF MATHEMATICAL
lion is that it applies to general Banch spaces a-d ad- ANALYSIS, by S. Agmon A Dvoretzky and others.
mits a much wider range of appltcations to differential Final rept. Nov. 1. 1958 - Sept. 30, 1962. Oct. 1962,
problems. (Contractor's abstract) 

6
4p. incl. refs. (AFOSR-4367) (AF 61(052)187)

AD 295048 Unclassified

1134 This research in the area of mathematical analysis
covers various ttics. such as- (I) Analytic functions

Hebrew U. [Dept. of Mathematics 1Jerusalem (Israel). of the classes L
2 

and 12 am' their kernel functions, (2)

The product of suminability rm-hods: (3) Local partil
MDXED PROBLEMS FOR HIGHER ORDER HYPER- differential algebra; (4) Contraclions and their quadratic
BOLIC EOUATIONS, by S. Agmcn. May 1962, 9p. forms; (5) liadamard type composi tons in analytic
incl. refs. (Technical note no. 29) ',AFO6R-3187) functions; (6) Concept of % differentiai'v closed field,
(AF 61(052)187) AD 282425 Unclassified and (7) The Lp approach to ihe Dirichlet problem.

Alsopublished in Les Equations aul Deriv6es Partielles
Pirts (France), 1962. Paris, Editions du Centre
National de la Recherche Scientifique, 1963, p. 13-18. 1138

Mxced problems for higher-order hyperbolic Nuq. tions Hebrew U. [Dept. of Mathemattics Jerusale.m (Israel).
in any n=mber of variables are discussed under the fol-
lowing restrictive assumptions: '1) the differential A MEASURE OF ASYMMETRY FOR PLANE CON"EX
operators possess constant coefficients (more generally, SETS. by B. Granbaum. Nov. 1962, 1

2
p. incl. diagrs.

the operators possess constant principal parts), and (Technical note no, 35) (AFOSR-4585) (AF 61(052)187)
(2) the underlying domain is a quarter space or a semi- AD 401032 Unclassified
infinite strip. (Contractor's abstract)

Aso Wih n Jour. London Math. Soc., v. 39:

1135
A functional related to the notion of sixpartite points is

Hebrew U. [Dept. of Mathematics] Jerusalem (Israel). defined for convex bodies in the plane. Its extreme
values are determined and it is proved that the functional

CONTRACTIONS AND THEIR QUADRATIC FORMS, by is a measure of asymmetry. (Contractor's abstract)
S. R. Foguel. June 1962, lip. (Technical note no.
34) (AFOSR-3188) (AF 61(052)187) AD 282441

Unclassified 1139

The results shown in previous papers (item ns.p. 982 Hebrew U. [Dept. of Mathematics] Jerusalem (Israel).
and 965, Vol. V) are generalized by not assuming a
Doeblin condition, and the limits of : Pnx, y) are POSITIVITY INTERVALS OF STABLE PROCESSES, by
studied. H. Kesten.. 2G~p. incl. refs. [AF 61(052)187]

Unclassified

1136 Published in Jour. Math. and Mech., v. 12: 391-410.
May 1963.

Hebrew U. [Dept. of Mathematics] Jerusalem (Israel).
Suppose 'xt (t), is a separable symmetric stable process

COMPLEX FUNCTION THEORY OVER NON-ARCHI- of index o & (0, 21 take x= 0. Let A (M) = ,t: 0 • I • 1
MEDEAN FIELDS, by A. Robinson. June 1962. 127p. •
incl. refs. (Technical note no. 30) (AFOSR-3189) and xt (c) > 0'. With probability 1, the positivity set A

(AF 61(052)187) AD 282416 Unclassified (w) has a unique representation as i. union of maximal
disjoint intervals. Write N(t, w) for the number of these

A satisfactory theory of complex functions is shown to intervals of length at least e. The three main results of
etist over certain non- Archimedean fields. The theory this paper give the limiting distributions for N(g, w),.-1
is applied to the simplification and development of some
branches of classlcal function theory. New results are (c) as c - 0 in the cases I < <

2
, o = 1 

and 0 << I.
obtained concerning the zeros of complex polynomials Here f (t) is a normalizing factor which is proportion?.
and on the bebavior of an analytic function in the to l(I4)- when o, > 1, to (log 4)2 when a = I and to

-258 <
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log f r,', < 1. The distributions are of the Mittag- GADOLINIUM IN LaAIO , by W. Low and A. Zusman.
Lefflee type in the first case, and degeierate at a

positAve constant in the third. It is pof,)ted out that in 1271p. Incl. diagr5 . tables, refs. (AFUClL-64-

all 3 cases the form of the normallaing functiona &4 A 61052)59] 435656 Unclassifed

the lintitLiig distribution agrees with asymptotic results Aso;pub'lshed in Phys. Rev., v. 130: 144-150, Apr. 1.
on the number of changes of sign by partizl sums of in- 1 --3.
dependent, stabie random variables.

The .-esonance spectrum of Gd 3
* in LaAIO 3 was s',s-ti-

1140 gated as a function of the temperature. It was foun
that the trigonal parameter b2 0 changes smoothly fromHebrew U. Dept. of Physics, Jerusalem (Israel). 67 x l0-4cm-I at 689'K to 4•x1 10"4cmI at 20'RK. The

transition to cubic phase is found by emarapolation to be
IN EW PARAMAGNETIC RESONANCE SPECTRA OF at 720 * 15*Kt The spin Hamilt•osnian appro:)fiste o Mh
RARE EARTH IONS IN CALCIUM FLUORIDE] Nouveau tr0gonal phase is given by H 6gcl. S +-B

0
O 2 "' + ,4

spectre de rtsonance paramagn6tique d'ions de terres0 4304 3 6 3 6 i660S+"
rares dans le fluorure de calcium, by W. Low and U. B6 0 6 B 0 3 3 06 3 B 6 06 The evaluation
Rosenberger. [1962] [31p. incl. refs. (AFOSR-4306) n
(AF 61(05)59) AD 405009 Unclassified o! the magnitude of the various parameters Bm is

presented.
Also published in Compt. Rend. Seances Acad. Sci.,
v.- 2-4 7,Tf73, Mar. 1962.

The paramagnetic resonance of Yb3+ in calcium fluor- 1143

ide is described. The spectrum has a triak-gular sym- Hebrew U. Dept. of Physics, Jerusalem (Israel).
metry and may be represented by a Hamiltonian spin

H z gil 5HSz + g.L 5(HXSx - HySy) + ASzlz - B(Sr.• EFFECT OF RADIATION AND HEAT TREATMENT ONS+ QTHE PARAMA(2ETIC RESONANCE SPECTRUM OF

Syz, +Q'(1Z- 1/31(1 , 1))- with g,, = 1.323± 0.001, yb3,IN CaF 2 , byW. Low and U. Ranon. [1962] 7p.
gL = 4.389 * 0. 004, A 1 7 1 = 359 * 3, A 1 7 3 = 9G, 1, (AF 61(052)59) Unclassified

B1 7 1 = 1174 ± 5, B1 7 3 = 320 ± 3, Q' z 85 * 4, all in A single crystal of t"aF 2 of reddish color, containing

0. 05 -. 0. 5% ytterbium was investigated at 20°K and 310-
4
cm- 1

. The estimated magnetic moments are cm wa\1elength. Four sets of 2 lines were seeieach

.1171 = 8.43, , 1 7 ' = 0. 59 and 0 is nearly 2.4 barns. doublet having trigosal symmetry Ilong one of the body
(Contractor's abstrac.) diagonals Each of the 8 strong lines was accompamed

by a hyper('ine structure from the 2 odd lsotopen 171 and
173 with spin 1/2 and 5/2, respectively. After beating

1141 in hydrogen for several hours, an additional spectrum
with trigonal iytmetry appeared. Irradiation with

Hebrew U. Dept. of Physi, s, Jerusalem (Israel). light diminishea its intensity and strengthens the inten-
sity of the origiLal trig•mnal spectrum. The crystal

ELECTRON SPIN RESONANCE IN TH1E CUBIC CRYS- with the trigonal npectrum was irradiated with -Y rays.
TALLINE FIELD OF CALCIUM OXIDE. by W. Low The original spectbum disappeared nearly completely
and R. S. Rubins. June 1962, 3p. incl. tables, ref.L and the color of the crystal changed to a deep green.
(Technical note no. 20) (AFOSR-4589) (AF 61(052)59) A new isotopic paramagnetic resonance spectrum of
AD 434395 %TnclassifieC, considerable intensity appeared which has the same

parameters in the spin Hamiltonian as those reported by
Also published in Phys. Ltrs., v. 1: 316-317, July Low. The isotopic spectrum disappeared completely

when the irradiated crystal was heated in vacuum to
about 5000C. The low intensity ttigonal spectrum re-

Electron spin resonance measurerrents are reported mained; the crystal itself became transparent. On ir-
for V

2
., Cr 3 .. Mn

2
%, Fe3+, Co

2
. and N12 _ in sh'gle radiation with y rpys, the isotropic spectrum reap-

crystal CaO and compared with the results for thece peared. The irradiated spectrum showed a sharp ab-
ions i Mg and CaF Although some of the results sorption line at about 10365 cm

1
I, characteristic of the

can be interpreted by postulatirg a crystalline field cbic field spectrum. In addition, there are a amnber of
smaller than MgO, there remains a number of unex- very strong absorption bards in the visible and ultra-
plamed ano.ralies. violet spectrum.

1142 1144

Hebrew U. Dept. of Physics, Jerusalem (Israel). Hebrew U. Dept. of Physics, ierusale'u (Israel).

INFLUENCE OF A RESONANT ABStXBER WHOSE
PARAMAGNETIC RESONANCE SPECTRUM OF THIC1KNESS VARIES LINEARL'I WITH T1IME ON THE
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SP.•-! AL SHAPE OF AN INCIDENT LORENTZIAN absorplion and the perturbation of the argular correla-
WAVo. PACKET, by i. Nowik. Jan. 1962 !'9p. incl. tion of gamma-ray cascades. Such measurements pro-
dLagr. (Technical note no. F (AF 61(052)347) vide information concerning the following: (1) The in-
AD 280024 Unclassified teriwi magnetic fields acting on rare earth nuclei in

garnets and other ferrimagnetic materials, (2) The ef-
Also published in Phys. Rev., v. 126: 1878-1879, fective electric field gradients acting on rare earth
]nuclei and their temperature dependence and correlation

with bulk magnetic properties; (3) The chemical and
The influeswe co a resonant absorber whose thickness isomeric shift in Mbssbauer absorption spectra of rare
varies linearly with time on the spectral shape of an earth wiclei in differenit solids, leading to knowledge of
h.cA-,ni Lorentzian wave packet is discussed, using the atomic s-like wave functions; and (4) the internal
c;2ssical dispersion thwory. The resonant line is magneti- fields acting on iron nuclei i-i magnetite
brcadened and, for high enough velocities with which through the transition temperature region.
the thickness of the absorber changes, the line is split
into 2 bands with a minimum at the resonant frequency
wo. (Cotaractor's abstract) 1147

Hebre's U. Dept. of Physics, Jerusalem (Israel).
1145

HYPERFLNE INTERACTIONS OF THE 2, STATE IN
Hebrew U. Dept. of Physics, Jerusalem (Israel). I T D R ID SITUATED IN DYSPROSIUM IRON GARNET US-

LG vy-y ANGULAR CORRELATION TECHNIQUE, by
HYPERFINE INTERACTIONS IN THE 24 ROTATIONAL S. G. Cohen and G. Gilat. June 1962 122]p. incl.

STATE OF Dy
1
6

0 
IN D'IoPROSIUM IRON GARNET, by diagrs, table, refs. (Technical note no. 7) IAFOSR-

R. Bat,•minger, S. G. Cohen and others. Feb. 1962 3441) (AF 61(052)347) AD 284411 Unclassified
[27kp. incl. diagrs. rds. (Technical note no. 6)
,AFO6I,-2535) (AF 61(052)347) AD 274553 Also published in Nuclear Phys., v. 38: 1-10. Oct.

Unclassified 1962. (AFOSR-4446; AD 295852) (Title varies)

The hyperfn-e rteractions of the 2- rotational level of The hyperfine interaction of the 2- state in Dy16 0 
situ-

ated in ferrirmagnetic dysprosium iron garnet (DIG) has
Dy!t

0 
at 8? key in dysprosium iron garnet have been been studied At room temperzture by measuring the per-

meas•red at 94'K using the technique &. M~ssbauer turbation of the angular c-rrelation of -f-cascades pass-
absorption. Tht results are go1Heff = (930 ± 50) ing througn this state. A large rotation of the angular

mcs/sec and eqQ/4 = (-77 * 15) mcsisec. A compari- correlation pattern was observed when the domains are

son with previous similar measureinenis in Dy
16 1 to- aligned in an external magnetic field perpendicular to

the plane of the counters. A longitudinal external field
gether with the knowledge oa the g factor of the Dy

16 1  
was used to decouple the effectively static part of the

ground state from spin resonance experlraents gives a hyperfine int-eraction and isolate the time dependent in-
value of 0. 48 * 0. 07 faor the g factor of the 2. rotational teractions. gZnHeff h is found to b- (160 * 50) mc,'s.

level of Dy1, assuming Judd and lLndgren's values Assuming Heft equals to 6 0 7 105 Oe from recoil-free
for < I/r3 >. The sign of the spectroscopic qvdru- experiments one obtains for the g factor of the 2+ state
pole moment of this -,ate is found to be negative, as to 0. 32 ± 0. 10. The relasation times characterizing the
be expected as a consequence of the nuclear collective
rotation. The ratio of quadrupole moments 0160(2-). time dependent perturbations are estimated to be 1.5*

Q 1 (ground state) was found to be -0. 77 ± 0. 2b. Com- 0.5) x 10"12 sec for DIG and (0. 9 t 0. 3) x 10-12 sec for
11o (2-) aqueous solution of TbC13 . (Contractor's abstract)

paring a model dependent estimate of !0, 2- with a
value of 0 obtained from the experimental results
a value of about 0. 2 is obtained for the Sternheiner 1148
s.ielding factor. (Contractor's abstract)

Hebrew U. Dept. of Physics, Jerusalem (Israel).

1146 HYPERFLNE INTERACTIONS OF THE 2+ STATE Il

Dy
1

6
0
. by S. G. Cohen and G. Gilat. [19621 [101p.

Hebrew U. [Dept. of Physicsl Jerusalem (Israe-). A61(052)Z471Sreel- diagrs, rds. (AFOSR-4446) (AF610227
AD 295852 Unclassified

A STUDY OF THE INTERNAL FIELDS ACTING ON
NUCLEI IN SOLIDS USING THE TECHNICQUES OF Also pubhshed in Nuclear Phys., v. 38: 1-10, Oct. 1962.
THE MOSSBAUER ABSORPTION AND PERTIURBA-
"TION OF ,-y CASCADES, by S. G. Coken. Annual For abstract see item no. 1147, Vol. VI,
summary rept. Jan. 1, 1960 - Dec. 31, 1961. Jan-
22. 1962, 8p. (AFOSR-2929) (AF 61(052)347)
AD 277610 UncLassified

Internal fields acting on nuclei in solids are deter-
mined using the techniques of recoil-free resonance

:,260 <



AIR FORCE SCINTIFIC RESEARCH

1149 The interaction of a shock wave and e. m. wave can be
defined in terms of the complex, time varying permit-

Hebrew U. Dept. of Physics, Jerusalem (Israel). tivity of the shock wave region _ * = i ' - -. From
Ic

HYPERFINE INTERACTIONS IN THE GROUND STATE this point of view, the use of a Fabry Perot interferome-

AND FIRST EXCITED STATE OF Tm
16 9 IN THULIUM ter offers the advantage of having a highly pure plane

IRON' GARNET, by 1. Nowik and S. Oer. 11962] 3kp wave act as the probing field. In analogy with its opti-
I G cal counterpart, a millimeter wave Fabry Perot inter-

incl. diagrs. table, refs. (AFOSR-J265) (AF 61(052)- ferometer consists of 2 parallel plates, either of loss-
347) AD 400887 Unclassified frmtrcnit f2prle lts ihro os

less dielectric or of perforated sheet metal. These

Also published in Pthys. Itrs., v. 3: 192-194, Nov- plates can be moved with respect to each other and atAlso2 certain discrete distances the plates offer a matched

system, i. e., they are equivalent to a tuned cavity and

The Mbssbauer spectrum of the 8.6 key y-ray from the a peak in the output is obtained. Any change in the
characteristics of the medium between the plates de-

first excited state of Tm
16 9 

(,,2 8.6 10- see) in stroys the resonance condition and ,.auses a shift In the

thulium iron garnet was observed at 90
0

K and 300°K. amplitude and phase of the emerging wave.

The results at 90-K were fitted to parameiers in the
equation for the splitting of each level energy, W z AE
mg,,nHoff . 1/4 eqQ[3m -111 ÷ I)-':l[I(21-l)], including a 1152

possible axially symmetric quadrupole term for the 8.6 Hebrew U. [Dept. of Physics ] Jerusalem (Israel).
key level, as well as hyperfine interaction with an in-
ternal field Heff (effective magnetic field) due to Spon- POSSIBLE SOLID-STATE EFFECT ON THE DEGREE

taneous magnetization of the rare earth sublattice, and OF IONIZATION OBTAINED DN A VACUUM SPARK, by
a chemical shift. The result for Heff at 90K is (3.8 ± B. S. Fraenkel. [1962! 1i p. incl. table. (AFOSR-

0.8) x 10
5

0e compared with (3. 5 ± 0. 5) x 10
6
0e for H ef 3656) (AF EOAR-62-33) Unclassified

in dysprosium iron garnet. This difference may be Also published in Jour. Appl. Phys., v. 33: 2141,
accounted for by the theory of quenching of orbital angu- June 19Y2
lar momentum of the Tm ion. A value of -0.73 * 0. 16
;s obtainpo for the magnetic moment of the 8.6 key A predicted triplet state, 3d

5 6
S-4p 

6
p of Zn VIII at

3 2- level. The 3000K results indicate a ration 160 A appears when a brass electrode is used, but not
Heff(300 K) Hef(90K) = 0.42 - 0. 10. with a pure zinc electrode. This suggests an influencs

of the crystal structure (pure Zn against Zn in brass
crystal) on the degree of ionization in the vacuum spark.

1150 Although the difference of the binding energy of Zn atoms
in the 2 crystals is only of the order of one electron

Hebrew U. Dept. of Physics, Jerusalem (Israel). volt, the difference in ionization energi obtained is of
the order of hundreds of electron volts. No theory is

ELECTRON DENSITY IONIZATION RATE AND AP- proposed as yet to explain this effect.
PROACH TO THERMAL !-QUILIBRIUM BEHIND SHOCK
WAVES BY MEANS OF MICROWAVE TECHNIQUE, by
W. Low. Annual suminary rept. no. 1. Sept. 1. 1961 - 1153
Aug. 31, 1962 [81p. incl. illus. (AFOSR-4061) (AF 61-
(052)401) AD 290667 Unclassified Hebrew U. Dept. of Physics. Jerusale, (ir-iel).

The shape of the attenuation line of a series of shocks VACUUM ULTRAVIOLEI SPECTROMETER, by E.

P, = 5 mm Hg with various mach numbers and the shape Alexander and B S. Fraenkel. Feb. 1962 114]p. incl.
of the attenuation line of shocks passing from a large illus. diagrs. (Technical rept. no. I' (AFOSR-4690)
diameter shock tube to small diameter shock tube was (AF EOAR-62- 33) AD 4101159 Unclassified

srudied. Experiments with a magnetic probe set-up
tLin et al. ) for D.C. conductivity measurements were Also published in Re7 Scient. Instr., v. 34: 887-890
'nvestigated for their adaptability for measur.ng the X'U-"-g 3
-onization profiles in the z d.--uon (tube ax=s direc-
uon). A grazing incidence vacuum spectrometer is described.

it is based on a 2 m, 30.000 !ines in., Siegbatm! glass
grating. Both plate-holder and grating are held on

1151 arms fastened to the axis of the Rowland c:rcle. The
wavelength range extends up to 2300 A. Instrumental

Hebrew U. Dept. of Physics, Jerusalem (Israel). consider'tions for obtaining high resolution in the
short wavelength range are discussed. (Contractor's

THE DESIGN AND USE OF A MILLIMETER WAVE abstract)
FABRY PEROT INTERFEROMETER FOR SHOCK
WAVE DIAGNOSTICS, by E. Ravid. J. Alon, and W.
Low. (19621 [41p. (B03nd with its AFOSR-4061;
AD 294627) (AF 6(Bond2with Unclassified
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1154 is not conceived here as an isolated psychological varia-
ble but, rather, as a pattern (c- oys:em), of attributes

Hebrew U. Dept. of Physics, Jerusalem (Israel). toward basic aspects of man and human activity ehich
is significant in regulating the meeting point between

REVIEW OF THE RESEARCH IN PROGRESS IN THE personality and social roles and groups. (Contractor's
VACUUM ULTRAVIOLET, by E. Alexander, B. S. abstract)
Fraenkel and others. [19621 [41p. incl. table. (AFOSR-
Ji152) (AF EOAR-62-33) AD 400065 Unclassified

1157
Also p.blished In Jour. Quant. Spectros. and Radiative
Transfer, Y. 2- 725-728, Oct. /Dec. 1962. Hebrew U. Dept. of Sociology, Jerusalem (Israel).

Details of the 2 meter grazing incidence spectrometers IMAGES PERTAINING TO CHOICE OF OCCUPATION,
are given and attempts are described to obtain the soft THEIR SOURCES AND THEIR INFLUENCE ON THIS
x-ray M-bands of gallium. Multiply-iotized atomic CHOICE, by H. Weihl and E. Yuchtmann. Oct. 1962,
spectra are being studied using the sliding spark tech- 42p. incl. tables. refs. (Technical note no. 6) (AFOSR-
nique and the triggered vacuum spark. Preliminary 4164) (AF 61(052)480) AD 292251 Unclassified
wavelengths and intensity ratios for the Zn VIII triplet
at 160 A are presented. Having regard to a model of role as its general frame-

work, the potential influence of certain pre-situational
factors on role functioning is discussed. This report

1155 deals mainly with motivation as one of such factors,
aiming to locate some of the factors contributing to its

Hebrew U. Dept. of Sociology, Jerusalem (Israel). formation. A examination of the relationship between
pre-situational factors and actual role-performance

SOME PROBLEMS OF ROLE ANALYSIS, by S. N. would have necessitated a follow-up study of the re-
Elsenstadt, R- Bar-Yosed and others. Jan. 1962, 24p. spondents on their taking up their various occupational
incl. refs. (Technical note no. 4) (AFO6R-2242) roles. Though sich a study was not available, the ex-
(AF 61(052)480) AD 279616 Unclassified isting empirical material enabled us to show that with-

out considering pre-situational factors such as motiva-
The sociological concept 'role', is examined critically. tion, no clear understanding of proper role functioning,
Several conclusions are drawn about possible revisions as well as of motives governing choice of an occupa-
of some of the basic assumptions underlying the use of tional role (or any role), couid be achieved. (Contrac-
this concept, and some possibilities of '.xther research tor's abstract)
in this area are indicated. (Conbactor's abstract)

1158
1156

Heidelberg U. Pharm~acology Inst. (Germany).
Hebrew U. Dept. of Socielogy, Jertailem (Israel).

'EVALUATION OF ANTIRHEUMATIC DRUGS ON THE
THE IMPACT OF PERSONAL ATTRIBUTES. HUMAN BASIS OF THEIR PROBABLE MECHANISM OF ACTION!
QUALITIES AND PRIMORDIAl. TIFS ON ROLE BE- Testierung antirheumatischer Stoffe auf der Basis ibres
HAVIOUR, by H. R. Shlcnsky - epr. 1962, 12p. (Tech- vermutlichen Wirkungsmechanismus, by F. Elchholtz
nical note no. 5) (AFOSR-40571 (AF 61(052)480) and K. Alexander. [1961] [214p. incl. illus. dlagrs.
AD 290680 Unclassified tables, refs. (AFOSR-2619) [AF 61(514)10061

AD 632144 Unclassified
This study is intended as a preliminary attempt to ex-
plore preciseiy those attributes of the individual which Also poblshed in Arzneimittel Forsch. (Drug Research),
are in a way prior to the formal definitions of roles and .---' 2 -I. 1961.
are at the same time not only starting points for indi-
7iduals' motivation for role taking and role performance, Preliminary results of observations of anti-rheumatic
but may also influence the very processes of crystalli- drugs are reported. In aiddition to observations of the
ration of social behavior into roles and the differentia- well-known anti-edematous and anti-phlogistic action
tior. of roles on the basis of their respective content. of these drugs, the foliowing properties were noted: (1)
"This study wa,. begun by delineating the area for ex- Prednisolone: marked stin,u-ation of the sugar metabo-
ploration. A nutakber of phenomena which did not fit lism in the granulomatous tissue, re-polarizing central
into accepted sociological categories and e'istituted a analgetic, lissive, and loca. anesthetic effects; (2)
residual category, including different aspects of social Phenylbutazone: increase of sugar metabolism in the
behavior with a vague common denominator were gra.ulomatous tissue, re-polarizing, central analgetic,
pointd out. Three kinds of attrlbutes for preliminary and lissive properties; (3) Aminopyrine: re-polarizing,
investigation were then specific-1: biological attributes, central analgetic, spasmolytic. and lissive effects; (4)
group membership qualities, and personal traits. Sodium salicylate: central analgetic, spasmolytic, and
Thase may be looked upon as certain aspects of an in- lissive effects: and (5) Acetosalicylic acid: re-polariz-
dividual's human image. Their common denominator ing, spasmolytic, and certral analget.c effects.
is that they reflect some qualities of man as gile.is or
primordials, that is to say, as evaluations cf mAn's
possible resources, oi his potential- The human image
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1159 OF BASIC RESEARCH ACTIVITIES IN THE OFFICE
OF AEROSPACE RESEARCH, 1942, 518p. (Rept. no.

Herman Fhttlnger Inst. Wur Strtimungstechnik. Technische OAR-9) (AF 4W,638)903) Unclassified
Universlt~t, Berlln-Ciharlottenburg (Germany,'.

A set of indexed abstracts of research efforts supported
VORTEX DEVELOPMENT IN A SEPARATED BOUND- by the Office of Aerospace Research is presented. These
ARY LAYER, by H. Schade and A. Michalke. May 31, abstracts were written by various scientists in many
1962 [20k. incl. Illus. diagrs. table, refs. (Annual different OAR organizations as part of an exiSt ng De-
sumntary rept. no. 2) (AFOSR-3191) (AF 61(052)412) partment of Defense research management requirement,
AD 282426 Unclassified the DD-613, common to the 3 Services. Current DD-

613's for all relevant OAR efforts were gathered to-
An attempt is made to explair the development of vor- gether and turned Over to the contractor, who in turn,
tices in a separated boundary layer by investigating the edited them and organized them into 24 broad subject
axisymmetrical jet downsfream ofa special nozzle. categories represented by the chapters of this book.
According to stability theory, a s.ear profile of finite The abstracts were then indexed by contractor, princi-
th-ckness is unstable against wavy disturbances of cer- pal investigator, and contract number.
tam frequencies and vavelengths. If such wavy dis-
turbances are present in the shear layer, it rolls up

tneo discrete vortices according to Rosenhead's ana- 1162
lysis. It is found that viscosity, though respons:ble
for Lhe formation of a shear layer, plays no significant Honeywell. Inc. Honeywell Research Center, Hopkins,
role in the process of rolling up at high Reynolds num- Minn.
bers The frequency of the naturrl fluctuations and the
relation between frequency and "wavelength for artificial DENSITY AND ENERGY OF SURFACE STATES ON
excitation have been measured; the reeults are in good CLEAVED SURFACES OF GERMANIUM, by D. _R_
agreement with the theory. (Contractor's abstract) Palmer, S. R. Morriscp, and C. E. Dauenbaugh. [1962]

['61. Incl. diagrs. rms [AF 49(638)597]
Unclassified

Published in Phys. Rev., v. 129: 608-613, Jan. 15,
Ilerner and Co., Washington. D. C.

THE DETERMINATION OF USER NEEDS FOR THE The channel technique has been successfully applied to
DESIGN OF INFORMATION SYSTEMS, by S. Herner. measurement at the properties of cleaved germanium
'1962' incl. refs. (AFOSR-J362) (AF 49(638)- surfaces. A clean germanium surface is highly p type
1182) AD 407890 Unclassified with the Fermi level near the valenze band at the sur-

face. This Is brought about by acceptor-like s,.rface
Also published in Information Systems Workshop: The states close t-:% the edge of the valence band with a den-
Designer's Responsibility and His Methodology, sity Of ,At least 1.5 x 10

12
'cm

2
. The density of these

Washington, Spartan Books, 1962, p. 47-60. low-lying surface states decreases when the surface in

exrosed to oxygen. A comparison Is made between re-
Tnis study was conducted to establish, or restate, that sults on cleaved surfaces and surfaces cleaned by ion
user requirements, rigorously defined and ev.-.uated, bombardment. (Contractor's abstract)
can be a factor in the design of information systems.
Not only can real user requirements furnish insights as
to what should be included in a projected system and how 1163
it will most probably be queried or bearched, but, per-
haps even more important, a knowledge of require- Honeywell, Inc. Honeywell Research Center, Hopkins,
ments can tell us what does not have to be included in Minn.
the system and what it does not have to do. As •,Iso
noted, the problem is first one of segregating and THE OPTICAL AND ELECTRICAL PROPERTIES OF
einiinating information that is not needed or is obtain- SINGLE CRYSTAL TELLURIUM. Final rept. May 31,
able by other satisfactory means, second of defining in- 1962 170). incl. illus. diagrs. tables, refs (AFOSR-
formation that is needed and is not otherwise obtairiable, 2648) (AF 49(638)908) AD 281927 Unc.assified
and third of defiring the best channels for making this
cr:tical information available, currently or retroac- Work on zone purification and growth of doped and un-
tiv'ly. These considerations, which are keyed to use- doped single crystais is noted. Mechanical properties
patterns, should form the basis for the design of any in- plastic damage, and identification of dislocations by
formation storagc ard retrieval system, etch pits are briefly covered. A section on optical

properties notes the discovery of optical activity in
tellurium, and details the work on intrinsic optical ab-

1161 sorption, showing how this implies a "vertical- transi-
tion at the absorptir' -dge, which is allowed for E .L C

dlerner and Co.. Washington, D. C. and forbidden for E 1, C. The report recapitulates the
progress made in understanding recombination processes

BASIC RESEARCH RESUMkES 1961-1962. A SURVEY in tellurium (both flaw processes and band-to-band
processes). A section on transport effects outlines the
extensive studies made of magnetoresistance, and the
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recent measurements of hole mobility at low tempera- Also published in Ninth Symposium (Intereat'l.) on Com-
tures in doped and undoped crystals. Finally, some bitio4. C eU., Ithaca, N. Y. (Aug. 27-Sep'. 1,
of the expectations concerning the energy band struc- 1962). New York, Academic Press, 1963, p. 184-192.
ture of tellurium are reviewed. (Contractor's abstract)

In discussing the conditions under whicý broached-chain
reactions can give rise to isothermal explosions, It is

1164 usually assumed that the initial values of the parame-
ters determine whether the system le stable or explo-

Honeywell, Inc. Honeywell Research Center, Hopkins, sive. If, however, a reaction product can inhibit the
Minn. reaction, substantial modification of the explosion con-

dition may result. Two types of mechanism are dis-
INTRINSIC OPTICAL ABSORPTION IN TELLURIUM, cussed which illustrate this point. In the case of linear
by J. S. Blakemore and K. C. Nomura. 119626 1[6. branching, it is shown that the original isothermal limit
incl. d!2grs. table, refs. [AF 49(638)9081 may be modified to a chain-thermal boundary. Thus,

Unclassified whereas ethane, propane, and butane inhibit the second

Prestnted at meeti- of the Amer. Phys. Soo. , explosion limit of H2 and 02 by direct chain-terminating

Baltimore, Md.. Mar. 26-29, 1962. reactions with H, OH, and 0, methane and neopentane
can inhibit only via their reaction products. Such prod-

Abstract p.blished in Bull. Amer. Phys. Soc. , Series ucts are formed in significant concentrations only after
I3, v. ?: 221, .Iar.6 1962. the un,,shlbited explosion boundary has been crossed and

incipient explosion is developing. A variety of evidew-.-

Measurements of intrinsic optical absorption hzve teen supports the view that the character of the explosion
made at 100 and 300K by transmission techniques changes from the original isothermal chain-branching
covering a range of absorption eefficient from 0.01 explosion to a chain-thermal explosion with these 2 hy-
cm"

1 
to 1000 cm- for radiation polsr-zed E C, and to drocarbons. The second type of inhibitiag mechanism,

applicable when quadratic branching occurs, is exempli-
5000 cm'l for E.L C. These rematfh suggest that the fied by the self-inhibition of the H2iO2 reaction, as
edge is set by vertical transitions, the transition being s
Allowed for the polarization El. C but forbidden for shown by the effect of withdrawal rate on the second
E C. Absorption above the intrinsic threshold is ap- limit. (Contractor's abstract, modified)
parently influenced by electron-hole interaction, as
postulated by Elliott. In the actual edge region, ab- 1167
sorption falls off exponentially with decreasing photon

energy, the steepness at 300WK being 197 ev-
1 

for E C Human Sciences Research, Inc.. Arlington, Va.

and 267 ev" I for E4. C. The steepness for each polari-
zation increases by only 14% on cooling to 100°K SYSTEMS OF INFORMATION IN SMALL GROUP RE-
(Contractor's abstract) SEARCH STUDIES, by J. E. McGrath. Apr. 1962, 28p.

incl. diagrs. tables, refs. (Rept. no. HSR-TN-62!2-
GN; technical rept. no. 7) (AFOSR-2416) (AF 49(638}-

1165 256) AD 276858 Unclassified

Hull U. [Dept. of Chemistry] (Gt. Brit.). Also published in Human Relations, v. 16: 263-277,
Aug. 1963.

KINETICS OF HYDROGEN-OXYGEN AND HYDRO-
CARBON-OXYGEN REACTIONS, by R. R. Baldwin. Results clearly support the validity of the classification
Final rept. Oct. 1961 - Oc. 1962 [6)p. incl. table system for systematic organization of sm.ll group re-
refs. (AFOSR-4297) (AF FOAR-62-25) AD 291222 search information. The findings suggest that the small

Unclassified group literatire contains 6 relatively distinct systems of
informatib, namely; (1) structural characteristics of

Attention was concentrated on 3 main aspects of H-O group members: (2) dynamic characteristics of mem-
and HC-O reactions: (1) The completion of studies of the bers; (3) structural properties of the group itself; (4)
inhibition cf the hydrogen-oxygen reaction by hydrocar- behavioral or dynamic properties of the group; (5) struc-
bons. (2) studies of the effect of carbon monoxide on the tural characteristics of the grlup's environment; and
hydrogen-orygen reaction in aged boric-acid-coated (6) environmental processes. The findings of the valida-
vessels, and (3) studies of the water-sensitized oxida- tion study indicate that variables within each of these 6
tVon of carbon monoxide (Contractor's abstract) subsystems show consistent interrelationships. while

relatively few significant relationships hold between varl-
ables frvm different sW systems. (Contractor's abstract)

1106

Hull U. (Dept. of Chemistry) (Gt. Brit.). 1168

THE SELF-LNHIBITION OF GASEOUS EXPLOSIONS, Human Sciences Research, Inc., Arlington, Va.
by R. R. Baldwin, N. S. Corney and others. 119621
[9kp. incl. dlagrs. refs. (AFOSR-64-2022) [AF EOAR- A SUMMARY OF SMALL GROUP RESEARCH STUDIES,
63-31] AD 614884 Unclassified
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by J. E. McGrath. IFinal rept. June 1962 11461p. MATION: PROGRAM REPOPT, by J. E. McGrath.
inel. ref3. (Rept. no. HSR-TN-62i3-GN) (AFOSR- June 1962 [61p. (AFOSR-3009) (AF 49(638)256)
2709) (AF 49(638)256) AD 276860 Unclassified Unclassified

The main purpose of this research program has been to
develop and apply methods for systematic classifica-
tion and integration of research information contained The aims and accomplishments of a research program
in small group research investigations. In the present designed to develop and ippiy methods by which re-
report an attempt is made to formulate 2 series of search findings from different small group studies could
broad, empirically-supported geaeraliv.ations which be combined Into an integrated body of scientific knosl-
have been induced from the informatlon compiled during eke, are described. The first task of the program was
the program. Appendix A presents it detail the develop- development of a comprehensive system for classifying
ment of a simplified classificu.tion sy.tpm. using sub- small group research information, which was then ;p-
stantive rather thao operational labels for variables, plied to approx 250 small groip reswtrch studife,
and applies this system to the recompilation of small yielding a detailed set of coded inf brr'-ation on nearly
group research information collected during the pro- 12,000 research relationships contained in the studies.
gram. Chapter I describes the revised, substantively Among the products of this program ,'hfcb are ron-
based clasr.irition ofvariables. Chapter II presents sidered to be of direct usefulness to repzserchers in this
a summary of tIh general propositions, or major em- field are: a rather extensive bibliography on small
pirical generalizations induced from the research in- group research, brief annotations (f each of the 250
formation. The third and final chapter discusses some studies coded, and a ezystematic catalog of the major
of the implications of these results for small group re- variables of the small group research field. The v-ria-
search and theory. ble catalog describes the operational and substantive

properties of each major variable contained in the
coded studies, actuarial Lnformation about the frequency

1169 and distribution of its use, and detailed evidence about
its relationships with other major varlablet of the

Human Sciences Research, Irc., Arlington, Va. field. A list of reports resulting from this program is
appended.

INTEGRATION OF SMALL GROUP RESEARCH INFOR-.
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1170 Physical and chemical properties of alkali metal
ozonides were determined. Two new alkali metal-like

Illinois Inst. of Tech. Armour Reftearch FoundAtion, Oznaldt.', (CH 3)4 NOI and NH4 03, were prepared and
Chicago. also chiaracterized The crnvntionat mrctlhd of pre-

pi.w',& ozonides was vfi ?,ve- Three so-lvents which
PRESSURE EFFECTS IN LUMINESCENCE [PART 11, by d&solve azonides were Wi -. liquid Atmmonla,
L. Reiffel. May 26, 1958, 17

p incl. liaus. digrs. methylatoine. and dimneCt orr.onmide sin) order of
(AFOSR-3477) (AF 49(636)113) Unclassified decreasing efficiency). Electrezi paratainetic

resonance studies revealed unpairkd electrons of the
Presented at meeting of the A.uer Phys. Soc.. same nature in the o,.)vides. Vaitple Absorption
Chicago, Ill., Mar. 27-29, 1958. spectra of the otonides shc.•,d k rax near 450 mis wad

Atact publidin Bull. Amer. Phys. S., va fine structure of 5 othe- • New apparatus wa.,.

1.37, Mar. 27, 1958. designed for powder x-ray dlfirartior anAlysis of KO.)
The crystal structure of KO 3 was not isostructurj

Also published in Proc. Internat'l. Ccif. on Solid with KN 3 . NaO3 probably exists in at least 2 rryL-,zi-

State Physics in Electronics and Telecommunicatiors, ilne forms. One is soluble in tmqurd tmohne and o in

Brussels (Belgium) June 2-7, 1958), New York stable at roam temperature, while the other is ipsoh-ble

Academic Press, v. 4 (Part 2): 627-704, 1960. in liquid ammonia and stable at room temperature.
(Contractor's abstract modified)

For abstract see item no. UT. 14:002, Vol. 11.

117:3

1171 Illinois Inst. of Tech. krmour Research Foundation,
Illinois Inst. of Tech. Armo. Research Foundesir, Chicago.

Chicago. FEASIBIITY OF NEUTRON DIFFRACTION STUDIES

ORGANIC SEMICONDUCTORS, by C. Sosnovsky. IN HIGH PRESSURE, by G. I. Wolfe and L Reffel.

Final rept. Mar. 15, 1959-Mar. 14. 1962. 56p. Final rept. May 10, 1962, 21p incl. illus, diagrs.

incl. dlagrs. tables, refs. (Technical rept. no. table. (Rept. no. ARF 1183-41 (AF 49(638)1010)

ARF 3112. 12) (A"OSR-2663) (AF 49(638)576) AD 277846 Unclassified

AD) 278123 Unclassified Studies were conducted to establish the technical

The dielectric. spectroscopic, and photoconductive feasibility of obtaining neutron diffraction data on

properties of selected addition compounds and their specLmnens under high hydrostatic pressure. Laue

donor and acceptor components were investigated. The patterns of RbI and RbCl were obtained at pressures

study of dielectric properties entailed measurements tp to 80, 0O0 psi in a uniquely designed pressure

of dielectric losses, dielectric constants, and bomb. The Rbl transformed completely at 60, 0CC psi,

dielectiic resistivitles on compressed powders. The but only an incomplete transition was observed in RbC1.

data Lndica-e that polarization effects caused by There are indications of oossible differences in the

migrating charges are probably responsible for the transformation mechanism for these materials. It is
high loss regions found at low frequercies At higher concluded that neutron Laue patterns are feasible al

frequencies bimndlal temperature-dependent loss curves pressures tn to F0, OCG psi and that the method could

were fomu.1 for some addition compounds. The spectral be extended to perhaps 150, GOO psi. (Contractor's

response -I photoconduction in single crystals of 2 abstract)

addition .,nmx,.atds and their codmi inents was measured
as a function of field direction, applied voltage, light
intensity, and time of illumination. The results show 1174

that space-clhargs build-up effects set up by travelling
charge carriers dominate the conduction mechanism. Illnois Inst. of Tech. krmour Research Fourdaton.

The correlation of spectral response data with spec- Chicago

troscopic data was variable. (Contractor's ,bstract, DISCRIMINATORY A APPUEDro CLASSIFI-

CATiON OF SEISMIC PHENOMENA, by P. Gunther.

1172 Final rept, May 1. •S6l - Apr. 30. 1962. June 30,
1962. 76p. incl. ileas. diagrs. tables, refs. (AFCSR-

Illinois Inst. of Tech. Armour Research Foundai.),n 3172) (AF 49(636,10661 AD 458600 Unclassified

Chicago.
This 0idy proposes a mathematical-statistica! model

THEPMOCHE'%ICAL AND STRUCTURAL STUDIES ON for dlscriminat-on bctween earthquakes and nuclear
ALKALI METAL OZC-AD". by 1. J. Kacm--rek explosions. The itniua, formulation defines the source

Final rept. '1962i 2k. ir.cl, diagrE tables, rc. . parameters relating to geometry of the focus and of

(Rep. no. kRF SiSl-Ui' (AFOSR-298-E .,F 49f638),6iZ the source mechanism, the earth layering and heter-

&D 427772 UnciAssul.ed ogeneity parameters, and the principal types of waves
that are propagated. A method of analysis of selsmo-
grams is proposed which can extract information fromI > 66<
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sources not -.rdinarily used, namely arrival times 1177

pri-icipal. probletm areas relating to 'dent ificallon of Illin-ois Inst. of Tech. Dept. of MetaL~urgical

discsse. (ontacto's bstact CrTOOLSTEL ASFOMEDBY TORSION, by

!I~b. iars.tabe.(AFOSR-4012) (AF 49(638)308)

dia~s. ~bls, efs (AOSR-353 (A 49636346 wa queche ino ahotbat at800' to 900* F, twisted

ma -tensite. Room -temperature torsion tests Wn the

is sdie. Te cntrbuton o te etrop ofmixng tres o upto 7A.000psi compared with 245, 000

ioz a electrons is the primary interest when 2brittle (W5) to the shear typte after pretwisting in
inetailic components were mixed. The general naiture excess ot Y, z1 Reversed torsion or anal tensiw.
of the deviations o[ the me: sured entropiy of the mix- onpewsy aeilinvariably gv rtl rcue
ing Irom the ideal behavior Ls recognizable from the an a loe fracture stress than quenching alone.
nature of the assumptions involved in reducing 1he These res-..ltb itre indicative af a transve,-se weakness
complete statistical foi mutation *to the simple form of of ausformned steel. On the other hand, strengthenlg
equation, which is bAsed on the aasumption of a comn- by ~orsion mray be useful in applications involving
pietely ranom distribution of the 2 components of the substantially t-nidrfsctlonai torsionnal loads.
solutian. For metals, theoretical treatuients Indicate (Conrco'abtc)j ~~thal the electronic heat capacity is linearly dependentnta s
on the absolute t emperature. Consequently, integra-ý
tior, to the temperature of mneasurement of the thermo- 1 178
dynamic entropy is possible and can lead to the contri-
but~on of the electrons to the entropy of mixing. Illinois U. 'LCharged Particle Lab. I Urbana.
(Contractor's abstract)

CHARFD ARTCLEPROPULSION: A DOUBLE
EICRGYCONVERIONPROBLEM, by C. 0.

,176 Hendricks. 119621111l1p. incl. illus. diagrs.

ii _,tois Inst. of Tech. Dept. of Metaliurgica. (AF AFOSR-63-107) Unclassified
Ergiree ring, Chicago. The electric propulsion of apace vehicles is a problem

waich. at first glance, is rather straightforwaird and
.iF:70400 11014 k.ND DUCTILE FRACTURES OF simple. A beam of charged particles is formed,
M4 FTALdS 1.N TORSION AND TENSION, by N. H. aczelerated by an electric field, neutralized, and

l~~' and S. %lostovoy. Final rept. Feb. 1962 permitted to leave the venicle in much the same
P tPillus, diagrs, refs. fAFOSR-2216) maiiner as does the high-velocity gas froim a let entrine

'Al £~~;2~)Uncla.ssified of a chemical rocket. Thereforp, it is necessary to
vat'intC ~y~e5of hea fraturs ae clssiiedsubstitute electrical means of accelerating the particlesr

Tz- ariuE ,1,-P8 1! hearfraturs ar clssiiedfor chemical meanis and to change the particles from
a-id t is j.festeed tli.'t the cup-and-core type occurs hydrocarbors, water, oxides of carbon or nitrogen.
when .~r ax .~enclstress gradient or A likewise and other mnoieculer to atoms or io"ns of cesium.
orle:titAtlno e't U.itertion is also drawn ta the rubidiumn or other alkali metals or to znultiaionq.c
consit-At y <~ thsi fracl(.re stress within a brond range particlei of carixon, mercury, glycerol or other
of tnitia! preenrtr.~ byr moet-h-kls other thana tension, convenient material. This report discutises: (1) energy
TrAnsient dcetn rnialnr_ istabitity in torsion is sliiditi',. convmersion concept, (2) electrica meclhar~Ical conver-
The increase-~ ductility of wo3rk hardened FCC metals sion, (3) mocthods r- lpr-oducing cha-ged particles, (4)
at low tempe.-ahur is diciussed tnd is conc~luded efficiency fconsiderations, (5) electricai -nraylnf' of
that this spectacular' chaA-te is caused by the r~rrease

of he tra-h~dennt p~ont he wif frctu.'liquids, andi (6) specific-charge dintributi .,
ir tensCe ir. shown to i~te!Ic devr.Ot' f~rnn the plane of
the torsional prestrain helix. It t, as pcssible to
localize a Swift fracture t-) a s h~~>sie-s band wnich
* es.Ated L-i an 'end milF' type fraý*lr. ltf.iO-i
prorressed violently without pertetrim~ir~g. hoawtver,
into the metal outside the hand. (Contrzicl-,'s
abstract, modified)

> 267 <
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1119Spatial variations of the index of refraction of the
atmosphere introduce fluctuations in the phase and

Illinflis U. [Charged Particle Lab I Urbana. amnplitude of a wave propagating througi, it. The effect
of these fluctuations on the r-ýsolution capabillty of

CLASSICAL PHYSICS IN MODERUN SPACE PR'3P';L- microwave antennas is discwesed. The r -isure of
SION. HEAVY PARTICLE BEAM FORMATION 2l redolution used in the calciilailons is mt .unwifth
ELECTRICAL SPRAYING OF 7.l'YflDS, by C. D, which is defined as the square root of the second
flendrlck3. [1162]jillbi. (AF AFýSR-63-10'?ý moment about the mean of the normalized antenna

Urnclias.s_'(iid pattern. This mreasure simplifies the calculations
greatly ane results in A simple expr.,sslon for the

Ashort introduction is eietosnefth riesbeam b'roadeninag due to the' variation of the refractive
of electric propulsion in order to emphasize tne index. This broadening is dependent on the distance
classical aspects of this modern Veld of research to the target, the scale of the turbulence, the variance
and development. A discussion ii. presented of the of the refractive index and is relatively insensitive to
application af electrica) --praying of liquids to the the shape of the spatial correlation fuziction of the
problems of rnoderii electric propulsion of space refractive index. Measurements by others. of the
vehicles. itecen exp~erimnental and theoretical re- rnaturc' of the refractive index spatial %arlation. art;
suliý ;~re d~srusscd, inclutting high-speed photo- then used to obtain numerical estimates of the ultimate
miercigraphy anid mass spectromnetry, and the advan- resolution capability of a microwave 2ntenna as limited
tagne -A heavy charged particle propulsion systems by atmospheric turbulence. (Contractor's zbstract)
are pointed out. (Contractor's abstract)

1182
i1.80

Illinois U. [Ciordinated Science Lab.]I Urbana.
lilioisU. tooranatd Sienc La Urbna.ASSESSMENT OF ANTENN~A U- NGE QUALITY BY A

AI'TM.NA IMAGE QUAL1TY CRITERIA. bý J_ J MECHANICAL OBSERVER, by, J. Myers- Dec
Myers. Dec. 1958 [721p. inci diagrs. tables, refs. 1958 [36k. incl. diagrs. table. (Rept. no. R-110)
(Rept. ýo. R-108) (Sponsored jointly by Air Force (Sponsorad j'nntly by Air F'orce Mcfle of Scientific Re-
Office of Scientific Reseai'ci., Office of Naval Re- search, Office of Naval Research, and Signal Corps
searco, apA Signal Corps under DA 36-039-sc- under DA4 3 6-039-sc-50t395) Unclassifipd

5669 5) ncl ssi iedA n e xperi m e~nta l eva hloaion of the effect ;f aperture
This repiix is the Irst of a ;eries of 3 reports giving illumination on the rpeulting image of a h igh- resolution
the rfsults. tv a study of antenna re~solution and image antenna was madf- usNIV a mechan~cal observtý: for
quality~ as re~aed to the ',.perture illumination. The assessing quality. The ruecl'aiical )bserver consisted
resu'ts of a . et~h~ra ical evzlu~aiion based on various of ILLIAC, the Univers~ty of Ifiirols dig~tal computer,
imagtf quta~lty criteriz thsat have been suggested by program m-ed for th e purp~eae T1he evai,"tion was
anterma and optical theobry are t~re. Each of the intended to complement an experimental evaliation of
criteria was analyzaed tG 'te',-rnone its essentials and antenna image quality made by human observers~. and
to fInd the relationshtps between 'he v~rious criteria a mathematical study of quality criteria. A close
The results of this Analysis ted toc - catalog of image connection between image quality and apertu.'e
quality criteria useiu; in antennak theory- An Investi- illuminatiti., was found 1-y the mechanical obser,.er as,
cation w'as made of the cl45s of aperture lumntý., measured by its ability to analyzie the images presented
givetn by (1 -A cos 2t' 7, L), where x is the 4prtur-e to it for assicjsment. The data show that a uniform
coordbinate, L is the isitenna 1en0:'. 4nd ; is an aperture ill-,siinalton is close to optiznwun This re-
aperture Illumination parameter defined ciner the suit agrees with the result obtained in the experiment
interval (-I. I',- The Ln~i:uun :-( the class was da. cd iteir -'1184. Results obtained fron- an assess-
termined for each of the criteria The study lcd to wient of . rfenresentative ciass of aperture iliumina-
the conclusion that image quality is not highly sensi- tions are presented, and a. detailed descripition of the
?ive to ape-rture illumination and that a uniformi meclianlt~Al observer and a M'ock eltzgram &f the logic
illumnination is close to optimum, for an important used are given. (Contractor's abstract)
ciass of applications. (Contrac.ir's abstract)

1183
11810

Illinois U 'Coordinatemd Science Lab '] Urbana
1Irinois U. iCoordinated Science Lab. I Urbania.

HUMAN PIERFORMANCE LN INTORIVATION TRANS-
iLNTENNA RESiOLUTION ASc LIMITED BY ATMOS- MISSION P'ART VI. EVIDENCES OF SiER10iDlCITY IN
PH ERIC TURBULENCE, by C M. Ang-ulo and J. P INFORMATION PROCESSLNG, by L. G AUgenstine.
Ruina. July 1e57 131p incl. diagrs, table (Rept. Dec. 195b !37 1p. inc diagrs. tables. (Rept. nto. R-75)
no, R-90) (Slxmsored jointly by Air Force Office (3ponsorcd !*lntly by Air Force Office of Scientific Re-
of Scientific Research, Office of NA--! Resqarch search, -Vfic of Naval Research, and Signaz Corps
and Signal Corps und-"r DA 36-039-sc-566951 under DA 36-339,-Ec-56695) Unclassified

Unclassit~ed Wnormaialon transduction requires a; least 3 operations;
data input, data processingF and responding. An.

> 2t38 <
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attemipt %as been made to specify some of the proper- quantization of signal strengths prior to angle estima-
ties a•socLited with data pro,-ess~ng Subjects were tion. The results are presented in graphs. For many
preseuted a variety of tasks chosen so that: (1) In cases of practical interest, the additional limitatimn
the majority, either a single response or very sinple in accuracy may be neglected. (Contractor's abstract)
responses were required, (2) The stLnuli consisted of
simple and familiar symbols or situations, (3) Each
response could be formulated by making a sequence 1186
o! uniple unequivocal decisions, (4) Each response
r#-(ui -ea many such decisions and (5) The tasks were Illinois U. [Coordinated Science Lab. I Urbana.
self-paced. Analysis of the response times indicated
that the performance of these simple tasks is un- AN ELEMENTARY DESCRIPTION OF TASC, A TRACK-
doubtedly quantized in units of 10C msec. However, ING AND SORTING COMPUTER, by J. Divilbiss. Juce
it is not clear if this is the fundamental quantum 1959 [311. mcl diagrs. tables. (Rept. no. R-114)
assntclted with data processing. Rather, this may (Spoxiored jointly by Air Force Office of Scientific Re-

repr,-sent a grouping of 3 more fundamental quanta of search. Office of Naval Research and Signal Corps un-
33 nisec duration and within which one act of either der DA 36-039-sc-56695) Unclassified
data processing or input can be performed. Also The tra,_ig logic od TASC consists of a number of
there are indications that a 265 msec perioc.;city, elementary arithmetic operations which individually
poss.biy linxed to eye movements, is associated with are easily defined. Three of these are: (1) Initiation,
those tasks requiring vertical scanning, which starts a track on the basis of a radar pc.aition

report; (2) Association, which corrects an existing
track as the result of a position report; and (3) Extra-

I P,4 polation, which is essentially dead reckoning between
position reports. These operations are introduced by

Illinois U. iCoordinated Science Lab ] Urbana. simple examples which show the Interdependence of
the operations. It is this interdependence which is

OPTICAL SIMULATION OF ANTENNA I•AGES, by the essential part of tracking logic. In the second part
I. J. Myers and B. D. Elliot. Dec. 1958 [28)p. incl. of the report, more complicated tracking problems are-llus diag',s. table, refs. (Rept, no. R-109) (Spon-ofterptmecmliadtacngrbesae

.ua- treated. Attention is given to logical circuits which
sored jointly by Air Force Office of Scientific Re- have been added to TASC to deal with turning tracks.
search, Office of Naval Research and Signal Corps Certain other aspects of the machine design such as
unver DA 36-039-sc-56695) Unclassified the selection of tracking parameters and the sequenc-

4-', experimental evaluation of antenna image quality ing of operations are covered. (Contractor's abstract)
as related to the aperture illumination of a high
: esolution antenna was made. An optical method of
simulating antenna images was employed to form 1187
photographs that were evaluated by human observers.
A representative class of illuminations was studied Illinois U. Coordinated Research Lab., Urbana.
and the optimum of the class determined. The conclu- SITNAL AMPLITUDE LIMITING AND PHASE QUANTI-
sion drawn from the evaluation was that antenna image ZATION IN ANTENNA SYSTEMS, by D. L. Bitzer.
quai:ty is not highly sensitive to aperture illumin, ion Dec. 1359, 

9 7
p. incl. diagrs. tables, refs. (Sponsored

and that a uniform illumination is close to optimum for jointly by Air Force Office of Scientific Research, Of-
the i--iport class of applications investigated. A fice of SavlnRieircRandSighl or-
detailed description of the experimental procedure 9ce of N6aval Reserch and Signa Corps under DA 36-

is given and reproductions of some of the images 039-,c-56695) Unclassifed

analyzed are included. The results of the experiment The effects of 2 different types of quantization on the
are presented in the form of graphs showing relative antenna system which can be used to steer and focus
image quality as a function of the variation in the with the required speed are investigated The first
antenna illumination parameter. type of quantization consists of introducing discrete

phase shifts in the signals at each of the antenna ele-
ments such that the antenna beam can be steered and

1185 focused electrically Tne second type of quantization

investigated is described with the use of the complex plane
.ilL'o0s U. [Coordinated Science Lab.] Urbana. and is noit-linear. The investigation is limitedtoa one-di-

BLINARY QUANTIZATION OF SIGNAL AMPLITUDES: mentlonal linear array with the elements equally spaced.

EFFECT FOR RADAR ANGULAR ACCURACY. by
D. H. Cooper. May 1959 [26k. incl. diagrs. (Rept
no. R-102) (Sponsored Jointly by Air Force Office of 1168
Scentific Research, Office of Naval Research. and
Signal Corps under DA 36-039-sc-56695) Illinois U. Coordinated Scinecc Lab.. Urbana.

Unclassif ted ELECTROMAGNETIC MASS AND THE LNERTJ 4kL PROP-

Akn investigation determining the limits that ret elver ERTIES OF NUCLEI, by C. W. Sherwin and R. U.
noire imposes upon the accuracy with which the Rawcliffe. Mar. 14, 1960 [19ip. mcl d`agr, (Rept. no.
angular oosition of a target may be estimated by means 1-92) Sponsored lcmntly by -.•r Force uffice of Sci,,ntific
cf a puA-*Žd search radar, is extended to determine Research. Office of Naval Research, and Signa. Corps
aŽht•.tnal accuracy limitations imposed by the under D-% 36-039-sc-56695) AD 62579.d Unciassified

> 269 <



According to the theory cd relativity the inertial By use of a tuinel diode, it is possible to design a
mass Cf any physical system st'nuld be a scalar detector which is capable ut amplifying a detected
quantity (no matter how distorted its electromagnetic signal. Suppose input signal is an amnplitude modulated

strutur) ad te eces Inrtil mss f eecto- igclwosed omodeatrsins assoigat sedsi with tes aunction
magnatcitoriaagivn thouedtootreeresentv1bit. Experio- aeree founod.uiperlationi eyshipl betwee the reseidue
maeioal eidnc adton ioth tshesialththe wtc sathe poinswseaieet lresuls the a inscertio gallpletannruc
ber thcei Impet posie deiefcpbeouprom-tond thet pole inertiale iss deivd A veito
dinsthred ruequire aswitcingsunction at thes rpectired- on th0o.CentHmn n tesahw

oft yil anr al-pl funtio wot weihte psmmtrswicbanalulte

an ~ ~ ~ ~ ~ rspne (Contrctory abstract)0.(Cnratr' bsrct

11193

Illinois U. Coordinated Science Lab., Urbana. 19

BEOASNC RESEARCH INHIFIGH POEG ICTROWAyES, Illinois U. Coordinated Science Lab., Urbana.

ANDmr-Teis 90 HIGH. iACUUM ELCRP iCls. (Unclassiie SPECTRM Of NF-CNE INM AL-PLKAE HRALIDES.
title), byfD. (Spensrt. F oinaly r bpt Air. 31,c 1 ffceT1.S by D. E .Fechtan. [19621 [12m. dianrs. table.
oAfScientifi ReseasrchOointlyo bava AResForc.an tables. (Ai' 6-42232) (Sponsured jointly y byAir Force

Cf~~~~~~~~~~~~~~~i Scietifi Ofm~hfice of aa emc n i c f Scientific Rese a~rch, Office ofNvlReerh
ThS rnigopal obective3of0he9rsearch22 Cofdentrial aa Rsac and Signal Corps under DA 36-039-sc65-2

heren ae: 1) o ivestgat th unerling 512) A 29153Unclassifie2d
1ric91 e Alprto teSSR(ynhoosTesompulished in PrealiaigneticpoResfntonane Prnd thei
Illinno t U.hCoorinaRedgSiener) Lan. (2 Urbeveona. rlthve Firstensitivit Cof Jeralemen chnghsrcauel) aJl

(Reempt. r htn woo, -ike theS-36 st~atoe d a ointly Thoed spi-rmeprssonsa describing wthe thyesfe functior-
byAair orc atff iceven tifie torepesearhbi of ifice aretiound A aniF-letronawitnhi a bncetwein the latticues

ing Nava reqiedsearchiand SignaltCorp undheequre in the poresn of aBcnstnttt Hianad uniform isagneown
seDA -to3-c-512 Ay221 ncasfeield an reducoed tonctin wqivaeth nuclhedarsin-

repne 2Cntat0' abtat
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11amiltonian. Because of the relative size of the (inward displacement is positive). Theoretical
Isotropic magnetic hyperfine constant and the electric calculations for LiF and eiperlmentat data for KCI
quadrupole coupling constant it is necessary to include show that polarization effects are important and
in this calculation the contribution of the isotropic that lons displace into the vacancy. (Contzractor's
interaction to second order in the electron spin abstract)
operator. This fact has 2 interesting consequences:
(1) The electron nuclear double resonance spectrum
calculated from the effective spin-Hamiltonlan is 1195
sensitive to the sign of the product of the nuclear
g-factor and the electric quadrupole coupling constant. Illinois U. Coordinated Science Lab., Urb..na.
(2) If one accounts for the physical cq.ivalence of
pairs of nuclei mapped into each other by an inver- ADSORP]TION OF MOLECULAR GASES ON SURFACES
sion in the center of the vacancy, then the effective AND ITS EFFECT ON PRESURE MEASUREMENT,
Hamiltonlan includes an electron mediated indirect by D. Lee, H. Tonmaschke, and D. Alperx. 11961] 19)p
coupling between the pairs of equivalent nuclei. This incl. diagra. refs. (Sonsored jointly by Air Farces
in turn leads to a considerably larger number of Office of Scientific Research, Office of Naval Research
electron double resonance lines than predtcted by and Signal Corps under DA3 -039-sc-85123 Unclssifiled
Feher's theory. The theory was tested by fitting an
observed spectrum. The agreement was remarkable. Also published in 1961 Trans. Eighth Nat'l. Vacwun
The determination of the sign of the electric quadrupole Symposium combined with Second Internat'!. Cong.
coupling was completely unambiguous. (Contractor's on Vacuum Science and Technology, Washington,
abstract) D. C. (Oct. 16-19, 1961), ed. by L. E. P i.

New York, Pergamon Press, v. 1: 151-159, 1962.

1194 Measurements of the rate of adsorption of various
molecular gases on clean metallic surfaces have been

Illinois U. Coordinated Science Lab., Urbana- related to measured values for the pumping speeds of
a well-outgassed ionization gage. Estimates have

THE ELECTRIC FIELD GRADIENT SEEN BY NUCLEI been made of the nature and magnitude of errors in
IN THE FIRST FEW SHELLS ZBOUT THE VACANCY pressure measurement attrimbtable to adsorption on
ASSOCIATED WITH AN F-CENTER 1N ALKALI the surfaces of ionization manometers. For some
'ALIDES, by T. E. Feuchtwang. [1962] [61p. gases, such as nitrogen, the necessary correction is
'AFOSP-64-2333) (Sponsored jointly by Air Force negligible; for others, such as carbon monoxide, the
Office of Scientific ReseArch, Office of Naval correction may be large and unpredictable. Fsperi-
Research, and Signal Corps under DA 36-039-sc- ments to detect surface ionization in a normally-
85122) Unclassified outgassed Bayard-Alpert gage have failed to yield

a detectable effect, even when the elect-odes have been
Also published in Paramagnetic Resonance: Proc. of subsequently saturated with carbon monoxide. In
the First Internat'L Conr., Jerusalem (Israel) July general ultra-.igh vacuum us^, ionization manometers,
16-20, 1962), New York, Academic Press, v. 2: whether for total or partial pressures, properly
749-754, 1963. measure the volume density within the gage. However,

if the conductance to the system volume is small, the
Three factors contribute to the electric field gradient pressure within the gage may net be identical to that
tensor seen by nuclei ir the neighborhood nf the in the system. Reasonable corrections can be made
negative ion vacancy associated w.th an F-center: If the reactions between gases and gage surfaces are
(1) the net positive charge associated wit.- the understood. (Contractor's abstract)
v:zýancy, (2) the F-0lectron charge density, and
(3) the polarization of the lattice. Assuming that the
theoretical value of the Stcrnheimer nuclear anti- 1196
shielding factor is correct, &.en the contribution of
the first term is known. The contribution of the Illinois U. Coordinated Science Lab., Urbana.
second term can be estimated from the magnetic
dipole-dipole coupling constant of the hyperflne CONTRIBUTIONS FOR THE EASTON CONFERENCE
interaction between the F-electron and a given nucleus. ON OCEAN WAVE SPECTRA. L ESTIMATION OF
provided one has an estimate of the spherical'y THE SPECTRUM FUNCTION FOR SMALL WIND
symmetric part of the F-electron charge density. WAVES. IL PREPARED DISCUSSION OF CONFER-
The electron nuclear double resonance data lead to ENCE PAPERS, by B. L. Hicks. Mar. 1961 [271p.
an experimental determination of the sign and magni- infI diagra. tables, refs. (Rept. no- M-94) (Spon-
tude of the field gradient tensor seen by a given r. ,.. tly by Air Force Office of Scientific Re-
nucleus. Hence, the sign and magnitude of the field sm. Li .2ffice of Naval Research and Signal Corps
gradient due to the polarization effects can be esti- under DA 36-039-sc-85122) Unclassified
mated. Assuming that the only important effects are
associated with ion displacement, it is shown that In the stuI 's of wave spectra, values of mean sqmre
the sign of the polarization f. g. is the same as that energy em in octave-wide frequency bands were ob-
of the displacement of the ions L. the first shell tained in "real time" mcasurementn through the use of
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analog devices. llac, the University of Illinois pertinent augmentation of polynomials. On this point,
digital computer, was then used to effect a least D. A. Calahan has offered 1 method. Assume that
squares fit to an integral of a parameterized spec- l (z) is a given polynomial and N 2 (z) Is a pertinent
trum function 0 c (A n ) and to estimate the probable ugmentation such that,

errors of the parameters In" The CSL data covers r

the ranges 0.15 : V s 10. 2m/sec, 5 5F i625 m, N (z)=N (z) 1 N (z)=b r- 1 2 r
and0. 5 s I - 16cps, whereV, F, andI arethe
average wind speed, average fetch, and wave ire- where b r 0 for all r. However, this method requires
q.-ency, respectively. A similar analysis was made the knowledge of z (the zeros orNI(z)) and this makes
of Burling's dais, which covers a smallei range but t I
roo-, accurately. The least squares calculatlon of the method impractical. This report shows that the
the Values c the parameters An and their probable use of zeros of the original polynomials should be

errors P affords an objective basis for comparing avoided, if it is possible.
the 2 sets of data with each other and with data from
other sources, for estimating the uncertainty at
deriied quantities such as the rmu wave elevation. 1199
and for speify'ing I ir the first t-me the diect of
wind speed and fetch upon the energy spectra of Illinois U. Coordinated Science Lab., Urbana.
small waves on the water over a large range of each
Indep.dent •.-arLble. (Contractor's abstract) ON ORIENTED COMMUNICATION NETS, by W.

Mayeda. June 1961, 25p. incl diagra. (Rept. no. R-
128) (Sponsored jointly by Air Force OfIfie of Scientif-

1197 i,: Research, Office of Naval Research and Signal
Corps under DA 36-039-sc-85122) Unclassified

Ulincis U. Coordinated Science Lao., Urbana.
Published in I. R. E. Trans. on Circuit Theory, v.

EQUIPMENT REPORT ON AN MRO QUANTIZED VID- CT- 9: 261-7, Sept. 1962.
EO PROCESSOR AND PRINCIPAL DELAY NETWORK,
by B. Voth. Mar. 1961 [49)p. incl dlagrs (Rept. no. This paper gives the solution to an important problcm
1-101) (Sponsored jointly by Air Force Office of Scien- associated with an oriented communication net which
tific Research, Office of Naval Research and Signal is to nbtain the maximum ntmber of different values
Corps under DA 36-039-sc-85122) Unclassified of terminal capacities in the net. Tang and Chien give

an interestIng condition for realizability of terminal
The particular objective of ths reviort is to explain capacity matrices of oriented communication nets.
in detail the operation of the video processor and the This paper shows that this conition is not sufficient.
multi-channel delay network. In reaching this A sufficient condition for realizability of terminal
objective, descriptions of circuit functions accom-panied by block diagrams will be given. The descrip- Ca•Pac~ty matrices of oriented communication nets is

given which is more general than the necessary and
tions will encompass circuit functions which seem to sufficient conditihos for the non-oriented communica-
"tie ,,dual in nature and 1ill be presented in an tion net. The net whose terminal c~paclty matrix
order w-hicb Is thought to lead most easily to an under- satisfies the above sufficient condition can have at
rtanding c& te processor. That is, for exampie, most 2 (v-i) different terminal capacities where v is
pulse generat!m and frequency control will begin the the number co vcrtices in the net. Notice that there
description, thereby giving . feeling f-r timing and are at most v-I different terminal capacities in a non-
delay helpful in the understanding of certain subse- oriented commurIcation net. (Contractor's abstract)
quently discussed circuitry. Also to facilitate the
continaity of the discussion rA individual circuits, an
abbreviated block 1iigram of the processor is now 1200
shown.

Illinois U. Coordinated Science Lab., Urbana.

11i* SYNTHESIS OF THRESHOLD NET WORKS BY AIWGIC

FUNCTIONS, by W. Mayeda. Mar. 1961, 27p. inel
111hiois U. Coordinated Science Lab., Urbana. diagrs. refs. (Rept, no. R-124) (Sponsored jointly by

Air Force Office of Scientific Research, Office of Naval
A NOTE ON A METHOD OF DETERMING PERTI- Research, and Signal Corps under DA 36-039-sc-85122)
NENT AUGMENTATION OF POLYNOMIALS, by Unclassified
F. Mlyata. Mar. 1961, 14p. incl. table. (Rept. By the use ci functions called alogic functions consist-
no. R-125) (Sponsored jointly by Air Force Office logic operations as well as algebraic operations,
of Scientific Research, office of Naval Research tle synthesis of threshold or majority networks becomes
and Signal Corps under DA 36-039-sc-85122) simple especially for the realization of a switching

Unclassified function by a single threshold or a single majority

Mlyatas method on synthesis of drivg point - elem-nt. The first section introduces a particular

pedances brought about the problem of determining
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threshold element called a W-element and shows that diagi•s. (Sponsored jointly by Air Force G-ice of
W-elements and scalar multipliers are sufficient to Scientific Research, Office of Naval Re-earch and
represent any threshold or majority networks. The Signal Corps under DA 36-039-sc-85122)
second section shows the properties of alogic functions Unclassified
and clarifies that the synthesis of threshold or major-
ity networks is equivalent, to obtain a suitable alogic Published in Rev. Scient. L'Istr., v. 34: 574-579,
function from a switching function. The third section May 1953.
gives a ratier simple method for the realizaxion of a
switching function by a single threshold or a single A stainless steel apparatus for the study of the ejec-
majority element. An n-dlmepsional cube assdclated tion of electrons from solid surfaces is described.
with n switching variables an! n-I dimnensio.-l hyper- The batkeable vacuum system consists of three sections
planes has been used by others for the investigation and is capable i maintaining pressure in the 10-10 mm
of the properties of threshold or majority elements. Hg region. Each of the three sections is pumped via a
In the last section, it Is shown that an alogic function liquid nitrogen trap by a mercury diffusion pump.
of the form r- a x - k represents an n-I dimen- Typical pressures under operating conditious are 10-9

I I mm Hg In the target section and 10-6 mm Hg in the ion-
sional hyper-plane. The extension oi applications of source section. The ion-lens system is described and
alogic functions to synthesis of sequential circuits -Is a convenient method of construction of ion lenses is
promising. (Contractor's abstract) illustrated. A description of a simple analog coamputer

that determines the yield and the energy distribution
oZ the ejected electrons is given.

1201

Illinois U. Coordinated Science Lab., Urbana. 1203

A TECHNIQUE OF LINEAR SYSTEM IDENTIFICATION Illinois U. Coordinated Science Lab. Urbana
USD;G CORRELATED FILTERS, by W. W. Lichtenberger
[1961] [171p. imcl. diages. (Sponsored jointly by Air AUGER F.JEC-ON OF ELECTRONS FROM TUNGSTEN
Force Office of Sclentific Research, Office of Naval (Abstract), by r-- M. Propst and E. Lflscher. [1962]
Research and Signal Corps under DA 36-039-sc-851221 11)p. (Sponsored jointly by [Air Force Offi.e of Scien-

Unclassified tilic Research, Office of Naval Research] and Signal

Presented at Joint Automatic Control Cord.. Corys un'er [DA 36-03;-sc-851221) Unclassified
Colorado U., Boulder, June 28-30. 1961.

Presented at meeting of the Amer. Phys. Soc.,
Published in I. R. E. Trans. ot, Automatic W-shington, D. C., xpr. 23-26, 1962.
Control: v. AC-6: 183-199, May 1966.

Published in Bull. Amer. Phys. Soc., Series I,
A technique for measuring the impulse response of v. 7: 318, Apr. 23, 1962.
linear processes while they are on line is described.
A testing signal and correlating filter are employed An aparatus based on the eaperience of Hastrum
after the manner of Turin. Such a procedure re- has beer. sed to stud) the ejection of electrons by
quires no multiplier, and the output of the filter is low-energy noble gases and hydrogen ions from
the impulse response as a continuous function of real tungsten surfaces. The total yield for H- on clein
time To reduce accompanying output noise, the polycrys~alline tungsten is 2. 7M which is in reasona-bly
method of adding coherently the results of a nummber good ,greement with the theoretically predicted value
of tests made in succession is proposed and applied of 3. 5%. Ti.c resul's for He- have been compared with
to the measurement of a member of a-n ensemble cf those reported by Hagstrunz and are in substantial
slowly varying impulse resporse. Optimum design agreement.
of both the correlating filter and the necessary test

signal is determined on the basis of minimum mean-
square error of the resulting estimate. The general 1204
results are applied to the case of z single, slowly
tune-varying process. In addition to optimuni design, Illinois U. Coordinated Science Lab., Urbana-
normalized cu-ves showing the optimum number of
tests for a particular mode of variation are included. AUTOMATIC AIR TRAFFIC CONTRO_. PART I.
A second application is made to the prohlem of A PROJECTED S'"ITEM, by L. S. Kypta. Aug. 1962
measuring a member of an ensemble of fixed process. 1371p. incl. diagrs. (Rept. no. R-145) (Sponsored
(Contractor's abstract modified) jointly by Air Force Office of Scientific Research,

Office of Naval Research and Signal Corps under

1202 DA 36-039-sc-85122) AD 286887 Unclassified

The automatic air traffic control system described
IllLnois U. Coordinated Science Lab_, Urbana. consists of automatic control centers foi en route

control and small satellite computers for approach-
APPARATUS FOR THE STUDY OF EJECTION OF departure control. Each automatic control center is
AUGER ELECTRONS FROM SOLID SURFACES, by composed of 5 automatic sections providing the follow-
F. M. ProPat and E. LMcher. [1962] [61. incL illus. ing functions: (1) position gathering and tracking
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(2) internal communicatlon (3) manual input and dis- in helium sad in, ceslum have been determined from
play, (4) cont.-ol, and (5) information storage. An toe ,elium-cesitu mixture experiments in the same
automatic cc iter is capable ot controlling over 1000 temperature range. They are
aircraft simultaneously. Each satellite computer is 2
intended to control approaching and departing aircraft g(Cs in He) . 5 * 0.5 cm iv-sec, and

for one airport and is capable of controlling 50 flights
simultaneously. The goal in the design of the system a(Cs

4 
n Cs) 0. 4 e 0.05 cm

2
iv-sec referred to

is to provide a system that in no way hindera traffic standard gas dewilty (i e., 2.69 x 101
9 /cm

3 ).

flow and also is safe and simple to use. To achieve (Contractor's abs-frct)

this goal, it is necessary to automate all processes
in which information flows in large quantities or is
rapidly changing. The most Important process failing 12a1

in this category is decision making; consequently,
decision making has been automated. All processes Illinois U. Coordirated Science Lab., Urbana.

in which information is slowly changing or irfrequently DISTRIBUTION RC NETWORKS WITH RATIONAL
exchanged are to be executed manually. (Contractor's TRANSFER FUICTIONS, by K. W. Heiner. Sept.
abstract) 1962, 83p. Incl diagra. tables, refs. (Rept. no.

R- l.3) (Sponscred jointly by Air Force Office of
Scientific Research, Office of Naval Research and S*-

1205 nal Corps under DA 36-039-sc-65122) AD 611008
Unclassified

fIllnois 0. Coordinated Science Lab. , Urbana. A distributed TIC circuit analogous to a continuously

AUTOMATIC AM TRAFFIC CONTROL. PART L A tapped transmission line can be made to have a

PROJECTED SYSTEM, by L. S. Kypta. Nov. 1962 rational short-circuit t-ansfer admittance and rational

137)p. mncl. dias. (RW. no. R-145-A) (Sponsored short-circuit driving-point admittance. A subcircuit

jointly by Air Force Office of Scientific Research, Of- of the same structul-e has a ra.ional open circuit

flee of Naval Research and Signal Corps under DA 36- transfer Impedance and I rational open circuit driving-

039-sc-85122) AD 611096 Unclassified point impedance. Hence, rational transfer functions
may be obtaWned while considering either generator

For abstract see item no. 1204, Vol. VI. impedance or load impedance. The functions ha;.i
poles only along Lhe negative real axis. A~thc-mgh the

1206 number of poles is arbiltrary, only 2 may be chosen
with complete freedom in a single unit. The residue

Illinois U. Coordinated Science Lab., Urbana. of a pole in the short-circuit 'ransfer admittance is
related to the corresponding residue of the ratioial

COLLISION CROSS SECTION OF SLOW ELECTRONS driving-point short-circuit admittance. A "vide class

AND IONS WITH CESIUM ATOMS, by C. L. Chen of transfer functions may be realired by placing a

and M. Raether. May 1962. 23p. incL illus. diars, distributed circuit in parallel with the output of another

refs. (Rept. no. R-137) (Sponsored jointly by Air distributed circuit. The ioss and total capacity re-

Force Office of Scientific Remrch, Office of Naval quired are often the same order of magnitude as those

Research and Sigml Corps under DA 36-039-mc- for lumped circuits. Complex zeroeq may readily be

85122) AD 278563 Unclassified obtained with these circuits. Ii many cses, ac.vc
elements may be used to an adviatage in the same

lsopb ed in Phys. Rev., v. 128: 2679-2683, mamer as with lumped RC networks. (Contractor's
. ,19. abstract)

Microwave interferometry is adopted to measure the
effective collision cross section for momentum 1208
transfer 0 I of thermal electrons (of mean energies

of - 0. 06 to 0. 071 ev) with cesium atoms in the Illinois U. Cordinated Science Lab., Urbana.

afterglow of pure cesium and helium-ceLium dis-.
charges. The momentum transfer cross section&Q DUAL MODE OF COM'rENSATION FOR A CLASS OF

is found to be best represented by RANDOM PROCESSES, by D. P. Snyder. Feb 1, 1962,
51p. incl. diagra. tables. (Rep'. no. R-133)

1.61 X -I T- . 6xl0T12 -1/2 . (Sponsored jointly by Alt Force Oftice of Scientific Re-

•0 T - search, Office of Naval Research and Signal Corps under
10" is 2 in the temperature range o - DA 36-039-sc-85122- AD 271715 Unclassified

mately 450" to 550. The energy dependence of in recent years there has been a marked interest in
the elastic electron-cesium-atom c•lislnn probabil- th ere d as ee a mared intre i

for momentum traner is determined to bedesign various types control
Sfo/2 mom m tsystems. In particular, there has been a growing

P = 99 uI - 4810 uI7'2 3 . 720 cm-I where u is intereit in thnse systems which are characterized by
m randomly varying parameters. It is assumed that the

the energy of the electrons in electron volts. This randomness of the system may be adequately described
shows a smooth tendency to join Brode's data at by a 2-1evel quantzation. A 2-1evel quantzation
higher electron energies. Mobilities of CS + avse
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means that the system alternates between 2 known It has been suggested that electrical breakdown in
configurations at random times. The philosophy high vacuum between metal electrodes is caused by
and technique developed by Shaw are employed to clumps of loosely adherent material on the surfaces.
deal with a problem of compensation for a system In order to test this, an experiment was designed
whose randomness is describable by a 2-level which intended to demcnstrate clump induced break-
quantization. (Contractor's abstract) down in a realistic situation. Although no pouitive

conclusions can be drawn from this experiment con-
cerning the mechanism of vacuum breakdown, it Is

1209 believed thai the failure to verify the clump byotheist
indicates titat for small gaps (for which breakdown

Illinois U. Coordinated Science Lab., Urbana. voltage is proportioned to the field strength) the

ELECTRICAL BREAKDOWN IN HIGH VACUUM, by D. explan-tion for vacumn breakdown under ultra-high

Alpert and D. Lee. June ?, 1912, 
2 7

p. iDcl. Illus. vacuum conditions should be sught in field emission

diagra. refs. (Rept. no. R-129) (Sponsored jointly phenomena.

by Air Force Office of Scientific Research, Office of
Naval Research and Signal Corps under DA 36-039-sc-
85122) AD 278564 Unclassified 1212

The phenomenon of charge transfer which occurs when Illinois U. Coordinated Science Lab., Urbana.
"a potential difference is applied between electrodes in
"a high vacuum is discussed. The nature of prebreak- HIGH INTENSITY CESIUM LAMP FOR OPTICAL
down currents and material transfer is related to the PUMPING, by F. A. Franz. f19611 [2p. incl. diagr.
initiation of an arc between the electrodes. Gap spac- table. (Sponsored jointly by [Ai Force Office of
ings and vacuum conditions are considered. Some Scientific Research, Oftice of Naval Resmrch] and
recent results for small gap spacings in ultrahigh Signal Corps under DA 36-039-sc-85122) Unclassified
vacuum are described, and a self-consistent picture
proposed for the phenomena is observed. Published in Rev. Scient. Instr., Y. 34: 59-590,(Contractor's abstract) Ma-y 196.

The lamp consists of a 10 ml pyrex bulb containing
1210 a few mg of pure cesium and xIton gas at 1.5 m Ng

pressure. The 25 mc/a Hartley oscillator used for
excitation is described. The performance of the lamp

IIhnois U. Coordinated Science Lab., Urbana. was compared with that of 2 commercially available

lamps in respect of the total radiant power, the power
ENER•GY D'FTRIBUTION OF ELECTRONS EJECTED in the D lines of the emission spectrum, the optical
FROM TUNGSTEN BY da es , by FrM.Rpt. no. Jruly pumping signal (measured in a transmission monitoring
1962, 19p. incly dbagrsF refs. (Repo. no. R-147) optical pumping apparatus) and the source areas.
(Sponsored joirtly by Air Force Office of Scientific Re- The results shmw that the new lamp is particularly
search, Office of Naval Research and Signal Corps un- suited to optical pumping applications.
der DA 36-039-sc-85122) AD 283015 Unclassified

Also published in Phys. Rev., v. 129: 7-11, Jan. 1,
1963. 1213

The results of a calculation of the energy distribution Illnois U. [Coordinated Science Lab. I Urbana.
of electrons ejected from tungsten by low energy lie*
are presented. The calculation is tased on a mech- HYPERFLNE STRUCTURE OF ATOMIC NITROGEN,

anistic model of the process in which the ejected by W. W. Holloway, Jr., E. Llacher, " R. Novick.
electrons are divided into 2 groups: (I) the electrons [1962] [7]p. incL diagra. tables, refs. (Sponsored
excited in the primary process that can escape directly; jointly by Air Force Office of Scientific Research,
and (2) the electrons that escape because of interac- Office of Naval Research, and Signal Corps under

tions between the primary electrons and those of the IDA 36-039-sc-85122] and National Science Foundation)
band structure of the solid. Secondary electron data Unclassified
are used to predict the portion resulting from this
second r•echanism., Published in Phys. Rev., v. 126: 2109-2115, June 15,

1962.

1211 The hyperfine structure of the groud stae of 14 d

Illinois U. Coordinated Science Lab., Urbana. N
1 5 

has been determined by optical pumping with spin
exchange. A circulation system which forced the

EXPERIMENTAL TEST OF THE CLUMP HYPOTHESIS nitrogen through an electrodeless rf discharge into
OF VACUUM BREAKDOWN FOR LOW VOLTAGES, the resonance bulb, provided a continuous source of
by M,1. Raether. July 1962, 5p. incL diagr. refs. atomic nitrogen. Optically-pumped cesium was used
(Rept. nc. R-148) (Sponsored jointly by Air Force Of- to polarize and analyze the nitrogen. The zero-field
fPce of Scientific Research, Office of Naval Research intervals extrapolated to zero pressure are
and Signal Corps under DA 36-039-sc-85122)
AD 263287 Unclassified
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14 $ 1 variable number of. -ros in the pass-band and a
N14, v (.-- ) 26 1N4 2 2• - )variable number d poles in the stop-band; (3)theN 2 2 1asymmetrical equt-ripple band-pass filter function;

15 676 390 f40 cps; and N
1 5

, v(2 - 1) z2n 290 90? ± and (4) the double band-pass equl-ripple filter function.
The parameters that must be specified are discussed.

40 cps. The hyperfine constants are A
14  (.) Modifications to the basic methods that make them

10 450 925 t 20 cps, B14 (- ) 7 * 20 cps, and more useful to the filter designer are also presented.
A discussion is given of the convergence of the pro-

A15 - 14 645 441 c 20 cps. The e results in- posed algorithms along with some examples. It is
clnde small corrections for second-order h1perf0ne expected that these methods will be useful in filterinteractions. A pressure shift at + 1. 9 * 0. 4 cps/mm design. (Contractor's abstract, modified)

Hg of N2 was established for the N1
4 

magnetic dipole

interaction constant (A1
4

). The hyperfine structure

anomaly is A= (A1 g415/AAlg 1 1)- 1 = (1.002 1216

0.004) x l0-3. The effect of "Lr--irbit and spin-spin Illinois U. Coordinated Science Lab., Urbana.

mixing of the 
4

S, 
2D, and 2P states is discussed. ON PHYSICAL REALIZABILITY OF SIGNAL FLOW

(Contractor's abstract, modified) GRAPHS AND REALIZATION TECHNIQUES, by M. Lal.
Dec. 1962 [5!-p. incl. diagrs. (Rept. no. R-157) (Spon-
sored Jointly by Air Force Office of Scie,ftific Research,

1214 Office of Naval Research and Signal Ccris under Da 36-
039-sc-85122) AD 611098 t,nclassiflied

Illilnois U. Coordinated Science Lab., Urbana.
The problem of physical realizability of the signal

THE IDENTIFICATION OF LINEAR SYSTEM WITH AN flow graphs is taken up and 2 classes of signal flow

ASSESSMENT COMPUIT%, by M. E. Suhre, Jr. May graphs are defined. It is shown that the class A en-
1, 1942, 43p. incl. diagra. refs. (Ilep. no. R-139) compasses all networks with independent sources,
(Sponsored jointly by Air Force Office of Scientific Re- excluding mutual inductances. The realizabillty

search, Office of Naval Itsearch, and Signal Corps condition for this class is given and a realization
under DA 36-039-sc-85122) Unclassified technique estdblished. Class B is shown to cover a

very large class of a-Aive networks. The realizability

A method of determining the impulse response of a condition and a realization technique for this class

linear system is applied to process identification for are given. The importance of these results for the

adaptive control. The method uses a special test network analysis and synthesis is discussed. Some

signal and a corresponding estimating f!lter. The aspects of the network synthesis problem are also

noise present at the output of the estimating filter is considered and certain advantages of the synthesis

reduced by an asses~smen: computer. The aisessment through signal flow graph are pointed out. An attempt

computer does no processing until the entire estimate is made to establish an algorithm for deriving a

is available. Thus it is able to interpolate to estimate member i class A or class B of signal flow graphs

the noise. The effectiveness of the assessment com- from the specified network function. Some difficulties

puter is analyred ising knowledge of the statistics of in the way of achieving this are brought out.

the noise. FirnAly, the optimum test signal spectrum (Contractor's abstract)

is obtained by minimiting the expected mean square
error for a specifled assetisment poiicy. 1217

1215 Illinois U. Coordinated Science Lab., Urbana.

Illinois U. Coardinated Science L.Ab., Urbana. A Pk.'fTERN RECOGNITION COMPUTER USD0G ALL-

MAGNETIC LOGIC, by J. Divilbiss. Thesis, May 1982,

A NUMERICAL APPROXIMATION TECHNIQUE FOR 153p. mnci. diagra. tables, refs. (Rapt. no. R-141)

FILTER FUNCTIONS, by W. F. McGee. Aug. 1962, (Sponsored Jointly by Air Force Office of Scientific Re-

6
2
p. incl. diagrs. tables. refs. (Rept. no. R-151) sea~rh, Officz of Naval Research and Signal Corps wnder

(Sponsored jointly by Air Force Office of Scientific DA 36-039-sc-85122) AD 285694 Uncasiffied

Research, Office of Naval Research and Signal Corse
under DA 36-039-sc-85122) AD 611009 Uniclassified The develofment co a a pattern recognition comI4ierconsistig ,f a c,.'trol co~puter and a patterr, recogni-

A new method is praposed for generating amplitude- tion unit 1PRU) is dr&'cibed. Thp rolt of the PRU in

frequency filter transfer functions of th, usual type. the ohmbined system !s analogous to that of the

The met.hod cmnsists of 2 algorithms based on modifi- arithmetic unit !n a conventional diglta computer.

cations of the se..md method of Reme-. Using this The 3 principal divisions ,: the PRU are (1) a dimen-

method, It is shown how to generate the li-llowing sional shift register of N x N bits, (2) a k-word

types of filter !unctions: (I) the low-pass equi-,ipple memory with N squared bits per word, a.A (3) a

polynomial filter fmctlon wth zeros at the origin; bubbler consisting of N squared bubble registers of

(2) the low pass equi-ripple filter fui.ctitx. i Th a length r. Each bubble register is a !inear
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'self-ordEring' register, that is, a register in which July 1962, 13p. incl. diagrs. rds. (Rept. no. R-143)
a fixed number of identical operations will order the (Sponsored jointly by Air Force Office of Scientific Re-
information with all ones at one end of the register, search, Office of Naval Research and Sigml Corps un-
all zeros at the other end. The control computer is der DA 36-039-sc-85122) AD 285178 Unclassified
of conventional design .-nd is not treated at length. Unclassified
E".a,•ples of simple pattern ,'ecognition routines are
given. (Contractor's abstract) As topology (linear graph theory) was recognized

to be a suitable tool to solve many problems in
electrical networks, switching circuits, communi-

1218 cation nets, etc., the necessary and sufficient
conditions that a matrix be a fundamental cut-set (or

Illinois U. Coordinated Science Lab., Urbana. circuit) matrix becomes one of the Important problems
in this field. If the problem is to find whether a given

A PHOTO-CURRENT SUPPRESSOR GAUGE FOR THE matrix is a fundamental cut-set matrix of a non-
MEASUREMENT OF VERY LOW PRESSURES, by W. C. oriented graph, there are 4 methods of testing such a
Schuemnn. Oct. 1962 I121. incl. diagre. tables, matrix at present. One ot these methods is modified
(Rept. no. R-156) (Sponsored jolintly by Air Force Of- such that it can be tested whether a given matrix is
flice of Scientific Research, Off!ce of Naval Research and a fundamental cut-set matrix of an oriented graph.
Signal Corps under DA 36-039-sc-85122) AD 611007 (Contractor's abstract)

U.sclassified
An ionization gauge has been designed which removes
the low pressure limitation due to x-rays found in 1221
conventional ionization gauges while maintainmg
a comparable sensitivity. In this gauge, an additional Illinois U. Coordinated Science Lab., Urbana.
electrode establishes an electric field which repels SOME USEFUL PROPERTIES OF COMPOSITION, by
photo-electrons ejected from the ion collector. A B. R. Myers. Mar. 1962, 35p. incl. diagrs. tables.
similar photo-current from the suppressor grid is (Rept. no. R-135) (Sponsored jointly by Air Force
prevented by shielding this electrode from the x-rays. Office of Scientific Research, Office of Naval Re-
Preliminary experimental results have verified the search and Signal Corps under DA 36-039-sc-85122)
suppression of photo-currents; pressures as low as Unclassified

2 x 10"12 Torr have been measured. (Contractor's A matrix representation of compositions of the
abstract) positive real integers leads to s.ne useful lemmas

and theorems on the properties of single and multiple
compositions. Examples are given of the application

1219 of these properties in the analysis of sequencing

illinois U, Coordinated Science Lab., Urbana. problems. (Contractor's abstract)

REALIZABILITY CONDITIONS OF SINGLE-CONTACT
NETWORKS, by S.-P. Chlan. Dec. 1962, 72p. incl. 1222
diagra. tables. refs. (Rept. no. R-158) (Sponsored
jointly by Air Force Office of Scientific Research, Illinois U. Coordinated Science Lab., Urbana.
Office of Naval Research and Signal Corps under DA
DA 36-039-nc-85122) AD 293103 Unclassified STATISTICAL DESIGN OF LINEAR MULTIVARLABLE

SAMPLED DATA FEEDBACK CONTROL SYSTEMS, by
A selected set of necessary realizability conditions M. Sobral. Feb. 1, 1962, 31p. incl. diagrs. refs.
are derived from which a testing method is developed, (Rept. no. R-132) (Sponsored jointly by Air Force
so that one oan apply it to a given function eit.,hr to Office of Scientific Research, Office of Naval Research.
detect its nonrealizability or to simplify it before and Signal Corps under DA 36-039-sc-85122) Unclassified
known synthesis proceaures are employed. This
investigation also shows that there exist certain A linear multivariable sampled data feedback control
classes of functions. They can be detected by the problem has been studied. The problem is to design
testing methods developed, as shown by various physically realizable controllers for multivariable
examples. The non-tree matrices and the non- plants subject to disturbances, satisying a prescribed
realizable matrices are investigated. Also the degree of rejection of the disturbing signals and over-
correlations between the non-tree matrices and the all performances indexes. The system inputs are
nonrealizable functions are given and are verified stochastic in nature and are characterized by their
by examples which illustrate the reasons for their auto-correlation functions. Both the degree of rejec-
nonrealizability. (Contractor's abstract) tion of the disturbances and the over-all performance

indexes are given as upper bounds for mean square
values. The technique presented is valid for non-

1220 minimum-phase plants, i.e., plants for which det

P(z) has zeros outside the unit circle in the z-plane
Illinois U. Coordinated Science Lab., Urbana. (P(z)being the plant matrix). It is, however, re-

stricted to stable plants.

REALIZABILITY OF FUNDAMENTAL CUT-SET

MATRICES OF ORIENTED GRAPHS, by W. Mayeda.
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1tin SPECTRA CF MT.THYLTIN COMPOUINE6, by T. L.
Brown and G. I. Morgan. (1962] [51p. ftl. diagrs.

Illinos U. Coordinated Scoience Lab., Urbana. tables, refs. (AFOBR-JI094) (AF 49(63QWt66)

SUMMARY OF THE DEVELOPMENT OF THE CSL AD 420679 Unclassified

FEASWIILITY TEST ELECTRIC VACUUM GYRO- Also published in Inorg. Chem., v. 2: 736-740,
SCOPE (Unclassified title), by D. Skperdis and
H. W. Kno" . July I. [31)p. inc. illus. (Rept. Aug. 1963.
no. R-144) (Spconored jointly by Air Force Office of
Scientific Research, Office of Naval Research and The infrared and nmr spectra of a number of n.thyltin
Signal C--ps wider DA 36-039-sc-65122) AD 331449 compounds containing tin-tin bonds have been stut~ted.

Codldental Polydime.hyltin, [Sn(CH3 )2 6x, prepared from the

""m Coordinalted Science Lab. (CSL) electric reaction of dimethyltin dichloride and stodium in liquid

vacuum gyro development since 1957 La described ammonia, consists of linear chains containing from

Including frequent references to other CSL technical 12 to 20 catenated tin atoms. A second form of

and p•ogress repcrts. The current CSL work using polydimetiyltin has been characterized as possessing

th2e Control Data Corporation 1604 digital computer a cyclic, six-membere- ring of tin atoms (dodeca-

for electric vacuum gyro data evaluation is described methylcyclohexatin). Observation r4 the 117Sn aad

in detkil. (Unclassflled) 119Sn-proton coupling reveals that Increasing
catentation results in a decrease in JSn-CH3 and an

increase in JSn-Sn-CH3. An empirical relationship
between J%- CH3 aid both the symmetric and

Illinois U. Coordinated Science Lab., Urbaana. asymmetric tin-carbon stretching modes for a series

of methyltin con.pounds ts proposed, employing data

THE UME OF AN AUTOMATIC COMPUTER SYSTEM taken from the literature. The infrared and nmr data
IN TEACHING, by P. G. Brainfeld and L. D. Foe-fick. for henamethylditln and linear polydimexehyltin fit the
Se•t. 1962, 36p. incl ilums. diagrs. tables. (Rept. empirical relationship. (Contractor's abstract)
no. R-10) (Sponxsored jointly by Air Force Office
of Scientifi Research, Office of Naval Research
and Signal Corps under DA 36-039-sc-85122) 1226
AD 611097 Unclasslfied

Illinois U. Dept. of Mining and Metallurgical
Pub~iie. ~in.R. E. Trans. on Edcatitmon, v. E-5: Engineering, Urbana.

TII17Npt.1962.
HABIT PLNEM OR MARTENSITZ IN CHROME-

PLATO It is an automatic teaching device designed to CARBON STEEE, b:r H. M. Otte and T. A. Read.
teach a number of students concurrently, but inde- [1957) [6p. incl. ilir,. diagrs. table, refs.
pendently, by means of a single, central, high-speed
computer. Only 2 student sites have been constructed (AFOSR-3624) (AF 13(60)1311) UnclassIfied
thus far, but. in principal, the number o; students
that can be taught by tLATO II is Limited only by the
capaity and speed of ti.e central computer. The Apr. 1957.
power of such a computer-based teaching system
stems from its ability to ask complex questions, For abetract see item no. ILL. 07:005. Vol. 13.
judge the student' answers to these questions, and
take an appropriate course G: action on the basis of
studei. resp'-mses. The computer also keeps detailed 1227
and accurate records of student performance, which
are extremely useful guides to Improving course Illinois U. Dept. of Mining and Metallurgical
content. The paper reports in some detail a study Engineering, Urbana.
wslig PLATO II to teach 9 undergraduate students a
portion ci a course on computer programming. Some ANALYSIS OF DIFFUSiON IN MEDIA UNDERGOING
analysis and interpretation of data gathered by the DEFORMATION, by H. Fara and R. W. Balluffi.
computer during the study are represented. The Dec. 1957, 4p. (AFOSR-3367) (AF 18(603)1 06)

apparent effectiveness of PLATO I as a teacher, as Unclassified

well as the kdnds of problems encountered In preparing
lesso material for an automatic system, is discussed. Also published In Jour. Appl. Phys., v. 29: 1133-1134,
(Contractor's abstract) July 1956.

For abstract see item no. ILL. 19:006, Vol. I.
1225

Illinois U. f[Dept. of Chemistry and Chemical Engineering] 1228
Urbana.

Illinois U. [Dept. of Mining and Metallurgical
INFRARED AND NUCLEAR MAGNETIC RESONANCE Engineering] Urbana.
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MARTENSITE IN ZONE-REFINED IRON, by C. M. rules for ideal behavior very well. The major 1eMures
Wayman and C. J. Altesener. 11962 1[2b. incl. of the binary may be described by a small owober eA
sllus. (AFYOSR-4002) (AF 0k9638)420) Unclassified thermodynamic parameters. (Contractbr's abstract)

A-3n pebl!shed in Act. Melall., v. 1 0 992-993,

Ot. 1962. 1231

Foil samples 3" x I '" x o. 008" of a ,ne-refined Bliois U. 5Dept. of Mining and Metallurgical EtigineertnA]
electrolytic Iron were heated in a dried He atmosphere, Urbana.

and quenchea in Hg at 80oF. There is much evidence
to show that martensite was formed, including micro- EMISSr117rES OF NIOBIUM (COLUTMBIOM I AND

graphs showing martensitic structures with cracks. Cot EI 2 [p. cinl. taleSO (AFO6Nb-4' J.1)

(AF 49(638)672) Unclasslfied

1229 Also pubhlshed in Trsas. Metail. Soc. AIME, v. *•4:

lli1nois U. Dept. of Mining and Metallurg;cal 634-635. June 1962.
Engineering, Urbana.

Measurements were made an the outer surface of the
THE CRYSTALLOGRAPHY OF THE AUSTENITC.- tecinen of the apparent specimen temperature. S,
MARTENSITE TRANSFORMATION IN AN Fe-( r-C and on the inner blackbody surface of the true specimen
ALLOY, by K. A. johnson and C. M. Waymnan. [19621 temperature, T. The spectral emissivity, %•, for
[6b. Lncl. dlagrs. table, refs. (AFOSR-J743) 0.65 u radiation was then obtained from the relation
(AF 49(638)420) AD 413641 Unclassified (I 'T) - (11S) =('C~j la ck, where C 2 ' 1.438 cm °K

Also published in Acta. Cryst., v. 16: 480-485, is the second radiation constant. The total emissivity,
JC.' was obtained from the Stefan-BolItzman total radia-

tion law, = (P/a T 4A). In th.s e.cnression a = 5. 67

An analysis of the crystallography of Lae auzstenite- x 10 12 watts cm-
2

, A Is the surface area of the spect.
martensite transformation in a high purity Fe-Cr- C men, and p is the power, It is observed that the
alloy was made. Lattice parameters of the 2 phaies, spectral emissivity shows very little variation with
the austenite-martensite orientation relationship and temperature. The average FA value Is 0. 345 witt a
the habit plane of the martensite were determined standard deviation for the measuremert of 0. WO.5.
experimentatly. Considerably less scatter in habit The total emissivity is found to uncrease with
plane poles was observed than has been reported by temperature.
others for a similar alloy. None of the existing
crystallographil theories adequately explains the
results, and it is suggested that an addltional aniso- 1232
tropic interface distortion be incorvorated into the
theory. An inverse method of analysis !or determining Illinois U. [Dept, of Mining and Metallurgical Engineeriug]
the pattern of inhomogeneity Is discussed, with Urbana.
particular reference to the orientation relationship,
and it is shown that the orientation relationship is a DIFFUSION OF CLUSTERS OF NITROGEN ATOMS
comparatively inaccurate quantity when used in IN IRON (Abstract). by D. Keefer and C. Wert.
theoretical calculations. (Contractor's abstract) [162] [lip. (AF 49(638)672] Unclaosdied

Presented at meeting of the Amer. Phys. Soc.,
1230 Baltimore, Md., Mai. 26-29, 1962.

Illinois U, Dept. of Mining and Metallurgical Published in Bull. Arwer. Phys. Soc., Series II,
E.,gineering, UrLta,. v. 7: 234, Mar. 26, 1962.

METAL-GAS EQUILIBRIUM AND THE NIOBIUM-
NITROGEN SOLID SOLUTION by J R. Cost and Association of interstitial nitrogen in ira.u has been

C. Wert. Jan. 15, 1962 146jp. incl. diagrs. tables, examined by deternmlning the anelastic spectrum of the
refs. (AFOSR-2067) (AF 49(638)672) AD 273232 solid solution. Four distinct relaxaiiotis were observed.

Unclassified One of these is that of single nitrogen atoms, the Snoek
effect. Diffusion coefficients calclated from this effect

A method is developed for displaying in a 3-dimensional agree well with values reported in the literature. A

plot the pressurc-temperature-composition equilibrium second relaxation is tLought to be associated with pairs

for a metal-gas system. The coordinates used are of N atoms. These pairs diffuse about 10 times mtcxe

log P, 1'T, and log x. In this coordinate system, s,owly than do singles at the same temperature. A

several simplicationA result over the ordinary P-T-x taird relaxation is thought to be a cluster-of-three, a

plot. A series of measurements on Nb-N equilibrium tri-interstitial. They diffuse about 10 times more

were madle to see how well this real metal-gas system slowly than do pairs at the same temperature. A
obeys the ideal system. The Nb-N binary obeyed the fourth relaxation is so far unidentified with a particular
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model. The utoms in this configuration move through DISLOCATION MOBILITY IN GERMANIUM (Abstract),
the lattice w'.'h -ela•xton time only a little slower by M. Kabler. [1962] [i1p. [AF 49(638)819]
than ihe sitgles Co. Binit.ng energies of the clusters Unclassified
of two and of thre, car oe estimale,'L They are about
0. 1 and 0. 25 ev. respectively. Presented at ,r,.etig of the Arner. Phys. Soc., New

York, Jan. 24-27, ;162,

1233 Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
65, Jan. 27, 1962.

Ilinois U. jDe•Jt. cf Miing al.. Metallurgical
Engineeringl] Urbana. The motion of dislocations in pure germanium crystals

has been investigated via etch pit techniques similar to
DISLOCATIONS IN SUOL=, by I. ThIlmrun. FInal those utilized by Johnston and Gilman on LiF. Stresses
rept. Dec. 24, 1962, Op. incl. refs. (.-AFOSR-4473) were applied by simple bending, and care was taken to
(AF 49(638)819) AD 295950 Unclassified avoid possible effects from chemical contamination.

Within the experimentally accessible velocity range
The object of this work was to study the dynamic from I0-7 to 10.2 cm/sec, an empirical dteendence of
aspects of the discreteness of dislocation cores. dislocation velocity on stress and temperature has been
The 4 major efforts which have beer. completed are: obtained. At 730'K, the velocity of screy and 60-deg
(1) theoretical studies of discrete dislocation models, dIslocations is the same under 8 kgymm shear stress;
(2) the theory of climb, (3) pipe diffusion in LiF, (4) however, under 0. 5 kg/mm 2

, screw dislocations move
dislocation mobility in Ge. distinctly faster than 60-deg dislocations. At this

lower stress, screws moving in a certain direction
often cross-glide, while screws moving in the opposite

1234 direction do not. Under high stress, a screw which has
previously cross-glided at low stress is observed to

ilnois U. •Dept. of Mining and Metallurgical return rapidly to its original glide plane, along which
Engineering] Urbana. it proceeds at iW's normal glide velocity. Possible

explanations for uis and related behavior will be dis-
PIPE DIFFUSION IN LIF, by R. TucLer, A. Lasker, cussed.
and R. Thomtson. [1962. [41p. incl. diagrs. (AFOSR-
J760) (AF 4i'(-38)819) AD 414079 Unclassified

1236
Presented at lbderna•l. Cong. :z Crystal Lattice
Defects, Kyotj (japan), Sept 7-12, 1962. Illinois U. [Dept. of Mining and Metallurgical Engineering]

Urbana.
Also, ublished in_Jour. Appl. Phys., v. 34: 445-
452, Mar. 1963. DISLOCATION MOBIL1I"Y rlý GEFMANIUI (Abstract),

by M. Kabler, V. Celli, and R. Thomson. [1962] [1hp.
.lno ublshed in Joor. Phys. Soc. Japan, v. 18, [AF 49(638)819] Unclassified
SuppL. IM: 120-123, Mar. 1963.

Presented at meeting of the Amer. Phys. Soc.,
Impurity dl1usion cf Na ions along dislocations in BaltLr..re, Md., Mar. 26-29, 1962.
LiF has b.es studied by both DC and transient
techniques. The Na impurity is injected into the Published in Bull. Amer. Phys. Soc., Series 1I, v. 7:
LIF by plting NaCl on I Eurface of the LiF and 211, Mar. 26, 1962.
pLacing a potential across the crystal at an elevated
temperature. Large scale diffusion with Na dendrite By means of an etch-pit technique, f-,e temperature and
formation is observable in a dc arrangement and the stress dependence of the velocity of inlividual screw and
diffusion can be measured by either radioactive tracer 60-deg dislocations in pure germanium has been neas-
nethods or measurement ot charge transport. ured directly. On a log-velocity-vs-reciprocal-stress
Transient ?xperimerts yield an activation energy for plot (over three decades in stress), the data depart
diffusion of apprniinisely 0. 3 ev for both edge and somewhat from a straight line, being slightly concave
screw dislocatios, •nd D 0 0. 01 cm

2
/sec. Analysis upward. At constant stress, the velocit) varies *ith

of the charge effects in the core of the dislocations temperature in a way indicating a thermally activated
lead•s one to propose a very large vacancy density in process with activation energies Lronnd 1. 5 ev. Moving

the corc. ar! the expertents are even best under- dislocations tend oitrongly to straighten out in [110]
stood '- terms ! a holivw of atomic dimensions along directions. Th; ; is taken as evidence that the Peierls
the 'dslsocation core. (Corracor's abstract) force has an imp•,.-tant influence upon the motion. On

this basis, various modifications 3f simple-kink theory
and their relevance to the present data are discussed.

1235

Illinois U. [Dept. of Mining and Metallurgical
EngFineringJ Urbana.

>280 <



JUR FORCE SCIENTIFIC RESEARCH

1237 1239

Illinois U. [Dept. of Mining and Metallurgical Engineering] Illinois U. [Dept. of Mining and Metallurgical A .ýtneering]
Urbana. Urbana.

ELECTRONIC STATES ON SCREW DISLOCATIONS (Ab- ON STRAIN-ENHANCED DIFFUSION IN ME'.,UA. I.
stractl, by A. Gold, V. Celli, and R. Thomson. [1962] POINT DEFECT. MODELS, by R. W. Pailuff and A. L.
[lp. (Sponsored jointly by Air Force Office of Scientific PuoHf. [1962] [141p. incl. refs, 1,1' 49(6' 8)8419]
Research under [AF 49(638)819] and Office of Naval Unclaw ifled
Research) Unclassified Pu e in Jour. Akopl. Phys., v. 34: 1611. 0'47.
Presented at meeting of the Amer, Phys. Soc,, New June 19037
York, Jan. 24-27, 1962. Plastic deformation may affect bulk diffusion Ily altering
Published in Bull. Amer. Phys. Soc., Series II, v. 7:. the rates of point defect production and annihilation. A
65, Jan. 1W, !962. detailed analysis of this phenomenon is given with partic-

ular emphasis upon possible upper limits for tOe madgni-
Bound states for an electron in a many valley semicon- tude at the effect at elevated diffusion temperatires where
ductor arising from the strain field of a screw dlsloca- bulk diffusion occurs over macroscoic distances. In
t:on have been investigated within the framework of elas- order to consider all possibilities from this point of view
tic continuum, effectivemass, and deformation potential the following 3 models are analyzed: (I) vacancl-s may
theories. If the valence band is centered at k = 0 there be created or destroyed at jogs on gliding screw eisloca-
will be no spatially coincident trappi-g state for holes. tions and climbing edge dislocations. These potc 'e
Upper and lower limits for the lowest state of an electron vacancy sources and sinks are intermixed within trystal
bound to a screw dislocation in Ge have been calculated. vacancy source nr intion is irThes cl sel bra ketthe acce torlev l wh ch s ~subgrains and the net source nr sink action is zero averThese closely bracket the acceptor level which isobserved representative subgrain volumes; (i1) a net vacancy
to lie about 0. 2 ev below the conduction band in deformed representi ugrin volumes wiin a he v acancrysals Th reult inicae tat he ustmar "dng-source (or sink) action is required within the suligrains
crystals. The results Indicate that the customary - - in order to support the required nonconservative dislo-
ling bond" model need not be invoked in the description cation motion. The required excess vacancies are de-
of dislocation states and that they may be emvisioned as stroyed (created) at the subgraln boundaries where the
arising from the strain field alone. The cases of edge and concentration is maintained in equilibrium; and MIl) large
60' dislocations are also discussed. numbers of vacancies are readily created everywhere

1238 during deformation but are destroyed everywhere in the
specimen volume only with difficulty. It is concluded

Illinois U. [Dept. A Mining and Metallurgical Engineering] that model I is probably the most realistic. In addition
Urbana. to the analysis of the above 3 models, detailed discussion
DIFFUSION RATEIS IN FACE-CFNTERED CUBIC is given of the following aspects of the diffusion-deforma-
COPPFR- ZINC ALLOYS DURING TORSIONAL DEFOR- tion problem: (1) effect of surface vacancy sinks on
MATION, by D. H. Killpatrick and R. W. BalluIff. 11962] diffusion-deformation experiments carried out near a
8)p. incl. dlagrs. tables, refs [AF 49(638)880] Unclassified free surface; (2) diffusion enhancement expressed in

terms of the number of excess vacancy jumps; (3) tem-
Published in Acta Metall., v. 11: 439-446, May, 1963. perature dependence of the dtffusional effects of defor-

Chemical diffusion rates were obtained in a 13 at-% mation; (4) mechanical work required to maintain one-
zinc- 87 at % copper alloy as a function of torsioral strain equilibrium vacancy concentrations; (5) the relationabi
rate by measuring the rate of loss of the highly volatile between macroscopic creep behavior and nonequllibrtum
zinc during vacuutm heating. High purity, randomly vacancies: (6) the possibilities of interstitial production.
oriented single crystals were strained at constant rates (Contractor's abstract, modified)
in the rang? 809-5%9°C unde" vacua < 105 torr. Strain
rates in the range 1. 4 x 10- sec-1 to 598 x 10.5 sec- 1

, 1240
and strains up to 16. 1 were employed. At the higher
temperatures mean difu!-r: penetrations of the order of Illinois U. [Dept. of Mining and Metallurgical
the order of 10-100p were achieved, while at the lower Engineering] Urbana.
temperatures the penetrations were of the order of l-20;t. ON THE MAGNITUDE OF VACANCY SUPERSATURA-
Changes in specimen structure were observed by x-ray TIONS IN SILVER DURING DEFORMATION AT ELE-
and metallographic methods. Diffusion anneals at zero VATED TEMPERATURES, by R. B. Minch and R. W.
strain rate were carr!ed out in order to test the validity Baliuffi. [19621[9]p. incl. diagrs. tables, refs.
of the experimental technique. It was found that: (1) the [Al 49(638)880] Unclassified
weight loss technique employed was sufficiently reliable
for the purposes at hand; (2) in no case was any detect- Published in Jour. Phys. and Chem. Solids v. 24:
able enhancement of true bulk diffusion found as a result 443-451, Mar. 1963.
of the deformaiion;(3) at sufficiently large strains re- The electrical resistivity of large silver single crystals
crystallization occurred leading to la-ge amounts of in was measured during and directly after plastic deforma-
intercrystalline cracking. The crack,.ig led to apparent Zion under essentially isothermal conditions near 700
enhanceddiffusionaccordingtothe weight loss technique and 800°C. Strain rates of 11.6 x lo-.5 

and 58.3 x 10-5
used because of rapid short-circuiting loss of the sec- 1

, and total strains between 0. 07 nad 0. 09 were
volatile zinc along the cracks. (Contractor's abstract) employed. Particular efforts were made to detect

transient resistivity decays directly after the cessation
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of deformation such as would be produced by the Dublished in Jour. Apl. Phys., v. 34: 1848-1853
possible decay of deformation-Induced crystal d#Aects. July 1963.
In 2 runs so resistivity decay greater than the experi-
mental sensitivity of about 2. 6 x I0-l0 alr was Rapid diffusion alonr, dislocation cores generally en-
found. In 3 rup extremely small apparent decays of hances the average bulk diffusion in a dislocated crystal.
the order of 10- •0m were found. These nmall If each diffusing atom has at least Acveral opportunities
effects could conceivably have been due, in whole or to make rapid excursicna along various dislocation0
part, to:. (1) experimentaI factors not related to the cores, Hart has shown that DIJ DT1  = 1 + f Dp/DT . DT
actual relaxation of defects In the specImeas; (2) decay
of excess dislocations; and (3) decay of excess point Is the averae bulk diffusivjty, DT0 is the dtffusivity in
derecs. Possibility (1) could not be confirmed or the dislocation-free lattice, f is the fraction of atoms
rejected by any Independent means. Possibility (2) In dislocation pipes and Vp is the diffuslvity along
was practically eliminated by approximate calcula- dislocation pipes. Under these conditions, the
tlms which Indicated that the resistivity due to the diffusion-penetration is increased by the short-circuiting
excess dislocations was well below the level of detec- but the general shape of the penetration curve is un-
tica. Possibility (3) was shown to correspond to affected. When the dislocations are static, eact diffus-
vacancy supersaturations in the specimens during ing atom must visit a number of dislocations, .And a
deformation uo larger than those in the range betweer, necessary condition for the Hart relation to hold is
6 and 90L The experimental results are therefore 1/2
completely consistent with the diffusion-deformation 2(DTjt) / Id where t is the diffusion time, and
measurements of Savitskll and Dury et al which is the dislocation spacing. When this condition falls
predict vacancy supersaturatlons less than - 50% (for example, at lower temperatures), and when the
during similar deformation In silver bat are W marked dislocations are static, it is demonstrated that the
disngreement with the diffusion-deformation experi- amount of short-circuiting is greatly reduced and that
ments of Forestieri and Girtfalco and Lee and Maddin the dislocatiun become essentially "clogg-c." A
which imply sopersaturations at least 2 orders-of- parallel development is given for short-circuiting due
magnitude larger, to grain boundaries. In particular, it is shown that

grain boundary migration and recrystaliization, which
occurs repeatedly during deformation of metals with

1241 low stacking fault energy, can, for temperatures equal
to or less than about half the melting temperature, lead

llinois U. [Dept. of Mining and Metallurgical Engineering] to a greatly Increased diffusion coefficient without
Urbie. altering the general shape of the penetration curve.

RESEARCH ON DIFFUSION AND IMPERFECTIONS
IN METALS, by R. W. Balluffi. Final rept. Sept. 1243
19652, lop. incl.t n'es. (AP •(6S8)880) Unclassified Illinois U. [Dept. of Mining and Mtetallurgical Engineering]

Urbana.
The research has concentrated mainly on several as-
pecs of chemical and self-diffusion and other kinetic MOBILITY OF DWSLOCATIONS IN GERMANIUM, by
processes involving crystal defects. Specific investi- V. Celli, M. "dler and others. [1962] [4)p. incl.
gallons include: (1) self-diffusion in Ag during plastic diagr-. (AFOSR-J580) (AF AFOSR-62-179)
deformation In torsion; (2) relative polygonizatlon AD 415209 Unclassified
rates in Cu and Cu- Zn alloys; (3) kinetic theory of
dislocation climb; (4) theory of strain-enhanced diffu- presented at Internat'l Conf. on Crystal Lattice Defects,

s in metals; (5) diffusion rates in fcc Cu-Zn alloys Tokyo (Japan), SVpt. 3-4, 1952.
during torsional deformation; and (6) the magnitude of
vacancy supersaturations in Aj during deormation at Also published in Jour. Phys. Soc. Japan, v. 18,
elevated temperatures. (Contractor's abstract) Suppl. L- 20-23, Mar. 1963.

Experimental curves obtained by Kabler can be best

plotted as v = v0 ezp(-E/kTr - T /r). In order to

Illinoi U. [Dept. CE Mining and Metallurgical explain this law, it is suppose3 that kinks are nucleated
Engineering] Urbana. on segments of the line between pinning points. At the

pinning points, the kinks are momentarily stopped until

STRAIN-ENHANCED DIFFUSION IN METALS. E. a fluctuation CE sufficient size is available. If the
DISLOCATION AND GRAIN-BOUNDARY SHORT- segment is short or the stress low, the activation
CIRCUITING MODELS, by A. L. Ruoff and . W. barrier for kink collapse is less than the barrier for
Ballffl. [1962] [6k1. Indl. diap. refs. (Sponsored forward motion beyond the pinnin' point, and the seg-
jointly by Advanced Research Projects Agency, ment cannot supply successful kinks to the line. If the
Air Force Office of Scientific Research under segment is sufficiently long, successful kinks can be
[AF 49(638)8801, Atomic Energy Commission, and created. Two ranges of velocity are obtained; the first
Natimoal Science Foundation) Unclassified valid in the kink collision range and the second when

the ends of the dislocation represent the kink sinks.
(Contractor's abstract)
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1244 Recent oscovery and several important applliom

at recoilless gamma-ray fluorescence are -eviewed.

Illinois U. [Dept. of Mining and Metallurgical its main purpose is to give to nonhpecialitL a self-

Engineering] Urbana. contained introduction to this currently very Uvel:
field of research. The importance of the flatc.reprence

THE CLUSTERING OF N IN B. C. C. IRON, by technique and Its limitatioas, before MDba rr'a

D. Keefer and C. Wert. [1962] [9p. incl. diagrs. discovery, are discussed. Mbesbauer's pioneerIng
tables, reds. [.4F AFOSR-82-1921 Unclassified gamma-ray emission is presented. From among the

large number ot recent experiments which make use

Published in Acta Metall., v. 11: 489-497, June of the Mbmsbauer effect, two groups are salected for

1963. discussion. The first 1s concerned with the discovery
of nuclear and magnetic properties of Fe

5 7
; the other

The clustering of N in b. c. c. Fe has been st/lled with a test of the principle of equivalence in general

using the anelastic behavior of the solid solufioiL relativity, by a measurement of the gravitnt if

The data are interpreted as showing that N exists in the frequency of radiation.

near room temperature as dispersed sirZle atoms,
in pairs and in triplets. The mobility of these
clusters is lower than that for singles at a given 1247

temperature. The clusters exist in more thanrandom numbers; work must be done to separate Iiois U. [Dept. i Physics] Urbana

them into single isolated atoms in the lattice. Their
work is estimated to be 1500 cal/mol for pars and PRESSURE SHIFT OF THE HYPERFINE OF ATOMIC

5000 ca/tol for triplets. (Contractor's abstract) NITROGEN (AM.-ract), by W. W. Holloway, Jr.,
E. Ldscher, and R. Novick. [1962] [1ip. [AF 18
(603)49] UnclasIfied

1245
Presented at meeting of the Amer. Phys. Soc., New

Illinois U. Dept. of Physics, Urbana. York, Jan. 24-27, 1962.

SURFACE STUDIES BY RADIOACTIVE MATIODS, Published in Bull. Amer. Phys. Soc., Series II,
by H. Frauen elder. Final rapt. Mar. 19S2 [141p. v. 7: 26, Jan. 24, 1962.
incl. diagrs. refs. (.AFOSR-2377) (AF 18(603)49)
AD 411814 Unclassified The hyperfine structure of the ground state of N

1 4 
and

N
1 5 

have been determined by optical pumping with spin
The basic aim of the work performed undy r this exchange. A circulation system, which forced the
contract can be summarized as a study surface ntrcg through an electrodeless rf discharge into the
properties in vltrahigh vacu-wm with radlolsctopes. resonance bulb, provided a continuous source cl atomic
At certain times interest was switched onto new fields. ritrogen. Optically pumped cesium was used to
Superconducting properties, for example, were polarize and analyze the nitrogen. The zero field
studied and the discovery of the Masstbauer effect tervalt extrapolated to zero pressure are

added a new dimension to possible experlnents.
Topics covered include: the magnetic field in super- N

14
( 2 127 325 *45 cps, N 14,

conductors; nuclear resonance absorption and nuclear 2 2 1
Zeeman effect in Fe

57
; search for the anVmtropy of 15 676 394 *40 cps, and N

1 5
v (-11=4 29 290902 *25

inertia; radiotrac,-r studies of adsorption and desorp- u The hyperfine constants are A4 = 10 450 950
tics at clean solid surfaces; desorption measurements 14

wihS1 2 4 an i 1 1 1  oretonC 1 1 1 on20 cps, B - 0 *17cps, and A1 5 -14 W 451 25 cps
w;angular -The results for N15 differ from the earlier values re-

surfaces; and recoil studies with Cd
1

'r, GaG7, and ported by Anderson e al. A pressure shft
Zn62. + 1.8 *-0. 4 cps/mmn Hg of N was established for the

2
N

1 4 
magnetic dipole hyperfine interaction canstant (A

1 4
).

1246 This result is consistent with the observation of Jes

Illinois U. Dept. of Physics, Urbana. and co-workers on trapped N atoms.

THE MOSSBAUER EFFECT, by H. Lustig. 11960]
[181p. incl. diagrs. refs. (Sponsored jointly by 1248
[Air Force Office of Scientific Research under
AF 18(603)49], Atomic Energy Commission, and Illinois U. Dept. (A Physics, Urbana.

Office of Naval Research) Unclassified ELEMENTARY EXCITATIONS IN LIQUI HEIAUM,

Published in Amer, Jcur. Phys., v. 29: 1-18, by A. Miller, D. Pines, and P. Nozxf-es. [1962]

Jan. 1961. [12)p. 1=1. dIagr. refs. (AF013t-2582) Pponsored
jointly by Air Force Office of Scientific Research er
AF 49(638)528 and Army Research office (zrham))

>283 < 
Unclassfed

>j83

Imu m m m m ms~up m m u• •m s mm n n i o m m a • n m p usnm m m • m m mm a -



AIR FORCE SCIENTIFIC RESEARCH

Also publihed in Phys. Rev., v. 12 : 1452-1404, 1250
Sept.. 1, 1912. Illinois U. [Dept. of Physics) Urbana.
An analysis of s•ze experimental and theoretical
investigations of the elementary exLt•ion spectrum ZONE MELTING OF POTASSIUM CHLORIDE, by
of liquid He H Is carried out. The spectrum density T. M. Srinlvasan. Dec. 1962 [15)9. incl. diagro.
fluctuations is shown to consit of 2 parts: direct table. (Technical note no. 3) (AF 49(638)529)
excitation of single quasi-particles from the condensed AD 294013 Unclassfiled
zero-mor ntium state; and excitation of more complex
coufigurations arising from the interaction of 2, 3, or It Is possible oy straightforward, reproducible, and
more quasi-particles. It is demonstrated that: (1) in relatively simple zone refining procedures to produce
the long-wavelength limit, a single quasi-particle potassium chloride crystals of a purity superior to
excitaticn exhausts the f-sum rule; (2) this asymptotic that commercially available. The zone refining can be
behavior- of the density fluctuatuation spectrum may be carried out in silica crucibles but fnould be performed
used to normalize the ciperimental results ut Henshaw in an atmosphere of chlorine gas to prevent adhesion
and Wooda; one thertby obtains a somewhat altered of the salt to the crucible. Prior to zone refining, the
liqrid structure-factor curve, detailed information on salt should be baked in an atmosphere of chlorine g9As.
the efficiency of quasi-parti.le excitation from the The purity obtained an a result of the zone refining
condensed state of an incident slow neutron, and an operation depends upon the number ol zones passed
estimate of the deplctlon of the zero-momentum state through the salt ingot but the impurity improves only
as a consequence of particle interaction; (3) the back- slightly if more than ten passes are i.sed. The results
flow introduced by Feynman and Cohen corresponds obtained are similar to those of Grundig but were
to taking into account the coupling between a Feywman achieved with a smaller number of zone passes.
excitation and higher configurations involving 9qveral Potasslum chloride that was zone refined in high purity
elem~utary excitations. It is shown that in the graphite cruciblIes had graphite specks adhering on or
Bogolluboyv approximation the back low around the near the surface. Also, it was difficult to cleave single
impurity atom corresponds to z cloud of movwng crystals from the ingot for conductivity measurements.
virtual-phonon excitations which act to increase the The purity of the crystals was of the same order of
impurity effective mass as well as to conserve current magnitude as that of the commercially available crystals.
in the system. The generalization of these results
to higher-order approximations, and to the coupling
between quasi-particles in liquid helium, is discussed. 1251
The importznce of accounting properly for depletion
effects in a microscopic theory is emphasized. Illinois U. Dept. of Physics, Urbana.
(Contractor's abstract, modified) RESEARCH ON THE ELECTRONIC PROPERTIES OF

THE SILVER AND ALKALI HALIDES, by F. C. Brown.
1249 Final rept. Jan. 31, 1959-Jan. 31, 1962. Feb. 1962

[l11p. (AFOdR-2272) (AF 49(638)579) Unclassified
Illinois (1. Dept. of Physics, Urbana. A summary ol work completed while studying the

FORM 4TION OF HYDROXYL ION AND U CENTERS electronic properties of suitably prepared silver and

IN ADDiTIVELY COLORED POTASSIUM BROMIDE alkali halides by means of electrical and optical
CRYSTALS, by R. S. Crandall. [1962] [21. Incl. measurements at temperatures aown to that of liquid
d&Agr. (AFOSR-64-0752) (AF 49(638)529) AD 436518 helium is given. Also sgrmmarized is the understanding

Unclassified gaiaed of such phenomena: (1) electron trapping, (2)
the factors which affect the mobility of electrons and

Also •ublished in Jour. Chem. Phys., v. 38: holes, and (3) scattering processes.

1036-1037, Feb. 15, 1963.

Haxrsaw KBr cryrtais were additively colored and 1252

the absorption spectra of thin sections investigated.
It was found that whereas OH- centers were only llinois U. Dept. of Physics, Urbana.
formed near to the crystal surface, the U centers
also occurred in the interior. It is proposed that the LIFETIMES OF EXCITED STATES IN ALKALI HALIDE
potassium formed on the surface during the thermal CRYSTALS CONTAINING F-CENTERS, by R. K. Swank.

bleaching of the F-centers reacts with the water in June 1962, 163p. incl. diagrs. tables, refs. (Technical

the air forming potassium hydrox-Ide and hydrogen, note no. 2) (AFOUlR-3043) (A' 49(e8)579)
A fraction of these diffuse into the crystal, the Unclassified
hydroxyl ions substituting the halides and the hydrogen
reacting with the F-centers ½o form U-ceoters. Measurements were made of the lifetimes of excitedF-centers in KCI, NaCI, KBr, and KI crystals by

observing the time dependence ct the fluorescence and
photoconductivity following excitation by a short pulse
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of light. A special flash lamp was developed for use Published in Bull. Amer. Phys. Soc., Series U. v. 7:-
as the exciting source. It has a width at half max co 3S', Jan. 24, 1962.

18 nsec and a useful output f 1013 photons in the range
2 to 6 ev. The behavior of the lifetime of the excited The mobility of electrons in AgCI and AgBr has been

F-center as a function at temperature can be inter- studied as a function of electric field or temperatures
preted in terms of a simple model in which the only 2 down to 4'K in an attempt to clarify the scattering

modes of decay are by radiative transition to the ground m im of fast or hot electrons. High purity
state or thermally Induced ionitation. Using the model, crystals prepared trj zone refining in a halogen atmos-
the radiative lifetime of the excited F-center is found phere were used to obtain high electron mobility, above

to be: KCI - 0. 58 psec, NaCI - ;. 00 isec, KBr - 10,000 cm
2
/volt sec at low temperature. A fast pulse

1. 11 sec, EI - 2. 22 p sec. The activation energy technique was adopted to observe both the transient

for thermal decomposition of the excited F-center in photoconductivity and the Hall mobility for photo-

KCI is found to be 0.15ev. The lifetime of the F-center electrons. The results show that the mobility of fast

fluoresence in KCI is independent oi concentration electrons at low temperatures is a decreasing function

below 2 VO,.-1
6 F-centers/cm

3, but is 20% smaller co electric field. An energy dissipation mechanism

at 3 x 10 F-centers/cmJ. It is not influenced by similar to acoustic scattering is suggested for the fast

the presence of M-centers unless the concentration o electrons.

the latter is high, in which case the F-lumilnescence
is almost completely quenched and is replaced by
M-luminescence. The decay cGnstant of the latter 1255

S60 nsec. Illinois U. Dept. ca Physics, Urbana

1253 RESEARCH ON THE PHOTOPRODUCTION OF MESONS
IN LIQTIW HYDROGEN BUI3BLE CHAMBER, by

Illinois U. [Dept. of Physics] Urbana. E. L. Goldwasner. Final rept. June 1, 1959-May 31,
1962, 5p. (AFOSR-3182) (AF 49(68)594) AD 283452

HALL MOBILITY OF HOLES IN SILVER BROMIDE, Unclassified

by R. C. Hanson. [19621 [51p. inel. dlagrs. table,
refs. (AFOSR-J871) (AF 49(638)579) AD 415880 The prime purpose cd this work has beei to otain

Unclassified some reliable data on the photoproduction of Imesons
in the region near the threshold. The plan has bm to

Also published in Jour. Phys. Chem., v. 66: 2376- operate the bubble chionber wnh hydi rgen as a working
liquid and to observe tht production of positive *meobus

2380, Dec. 1962. by passing the x-ray be.=m throgh the liquid of the

chamber. Measurements are tV- be made which will
Hall mobility measurements have been made on hoies give information on the ranges and angles c production
introduced into AgBr by a bromine atmosphere in the of the v mesons. Only those mesont which stop in the
temperature range from room temperature to 150% 1quid cd the chamber are to be used. In order that

These measurements were made using conventional this informatior.' be more reliable than any "At now
electrode geometry and sensitive high impedance ac exists, the projects for impro" knowledge about tke
techniques similar to those used by Macdonald and x-ray beam were undertaken. It is now believed thW
Robinson. The Hall mobility for holes varied from the uncertakities invoived in x-ray beam flux and in
2.0 ±0. 5 cm

2
-i. sec at room temperature (27') to its maximum energy are ci tht same ordcr of magnitude

0. 5 * 0.15 cm
2

/v, sec at 150*. The hol- mobility as other uncertainties which are involved in tne exper!-
is about 1/30 as large as the electron mobility deter- neit. (Contractor's abstract,
mined by other workers at room temperature, The
temperature dependence ci the hole mobility is about
T- . ThLn is much steeper than the temperature 1256
dependence cd !he electron mobility in this region.
(Contractor's abstract) Illinois U. Dept. of Physics, Urbana.

NEGATIVE PION PROTON ELASTIC SCAT79RING
1254 IN THE ENERGY RANGE 200 TO 1450 MEV, vy

L. Lavatelli. Final rept. June 1, 1959-May 31, 1967,
Illinois U. [Dept. of Physics] Urbana. 17p. inel. diagrs. table, refs. (AFOSR-3538)

(AF 49(638)661) Unclassified
MOBILITY OF PHOTOELECTRONS IN THE SILVER
HALIDES AT HIGH ELECTRIC FIELD (Abs.r.•t), by The results of a fairly systematic survey of the energy
T. Masumi. f1962] i 1p. [AF 49(638)579] dependence of the differential elaotic scattering of

Unclassfled negative plons by protons for laboratory kinetic energies
co the pions from 200 mev to 1450 mev are presented.

Presented at meeting of the Amer. Phys. Soc., The data for the 23 measurements that have been uped
Newr York, Jan. 24-27, 1962. m the strzvey in this en!rgy region have been taken from
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published articles, notes, and reports. The data have In view of the properties reported for the ground state
been cons,.at.ntly fitted with Legendre polynomials transitinoa of the 26. 8 key level in 1129 for Mossbauer
rather than powers of cos f, where 6P is the angie experiments, the lifetime of this level was measured.

of the scattered pion in the center df mass system. The value T = 26. 8 * 1. 5 nsec was found for this life-
No attempt has been made to give a theoretical inter- time from the delay distribution of the 26. 8 key -t -
pretation of the results. rays which follow excitation of the level by o-particles

of maximum energy 1. 45 mev emitted in the $:decay Of

1257 Te
1 29 

(70 min). These results are compared with
those of Moszkowski and Jha et al.

MWinoi U. Dept. of Physics, Urbana.

CALCULATION OF THE QUA[PARTICLE RECOMBI- 1260
NATIOU TIME IN A SUPERCONDUCTOR, by J. R.
Schirleffer and D. N. Ginsberg. [1962] [21p. Illinois U. Dept. of Physics, Urbana.
(AFOMR-2311) (AF 49(638)882) Unclassified

AUGER ELECTRON EJECTION FROM SUPERCON-
Also published in Phys. Rev. Ltrs., v. 8- 20.- 08, DUCTING METALS, by R. A. Craig. [1962]1[4p.

Mar. 1, 1962. (AFOSR-J287) (AF 49(638)1048) AD 435653)
Unclassified

The recombination rate in a superconductor due to
phonon emission is calculated tmsig the followi•g Also published in Nuovo Cimento, Series X, v. 27:
equation: 257-260, Jan. 1, 1963.

-. ,) The spectrum al Auger elecLtons emit ted from
k .a superconducting metal is compared with that of the

normal metal within the Barde•en-Cooper-Schleffer
1[j(- f-, t 6(E"-+ E-- model Since palring may be meglected oAtside the

S- k k' q,x. metal, the only differences would come from the change
!4 densities ci states. No differeuce In spectra is
calculated. (Contractor's abstract)

1258
1261

Illinois U. Dept. d Physics, Urbana.
Illi.ois U. Dept. dL Physics, Urbana.

RUEARCH ON TEE THEORY OF SUPERCONDUC-
TIVITY AND RELATED THEORETICAL PROBLEMS LIFETIME OF THE 26. 8 KZV STATE OF I1, by
OF THE SOLID STATE, by J. R. Schrteffer. Final H. De Waard, M. H. Garrell, and D. Hafemeifter.
rept. Sept. 1, I9o-Aug. 31, 1962. Oct. 1, 1962, [1982] [fp. ncl. dagr. (APOSR-64-390) (Sponsored
lp. (AYOSR-$998) (AF 49(638)883) AD 290673 Jointly by Air Force Office of Scientific Research uider

Unclassified I.S? 49(638)1048 and office of Naval Research)
AD 434516 Unclassified

This report seoves as a guide to publications and re-
ports. There i* a brid resume of the problems Also published in Phys. Ltrs., v. 3: 59, Dec. 1, 1962.
encountered su'h as: (1) lifetime effects in condensed
ferion eystms, (2) electromagnetic absorption by For abstract see item no. 1259 Vol. VI.
excitoas in svpercondictors, and (3) calculation of
the quast-parti.le recombination time in a smper-
conductor. 1262

Illinois U. Dept. at Physics, Urbana.
1259

CYCLOTRON RESONANCE IN AgBr, by G. Ascarelli

Illinois U. Dept. of Physics, Urbana. and F. C. Brown. July 1962, [121p. incl. diagrs.
table, refs. (Technical note no. 3) (AFOSR-3385)

LIFETIME OF THE 26.8 KEV STATE OF 1129, by (AF AFOSR-62-215) AD 292909 Unclassified
H. De Waard M. H. Garrell, and D. Hafemeister.
[1962] [1iP. incl diagr. (AFOSR-j14) (Sponsored Also published in Phys. Rev. Ltrs., v. 9: 209-211,
jointly by Air Force Office of Scientific Research Spt. 1, 1%2.
under AF 49(638)1048) and Office of Naval Research)
AD 2•"149 Unclassifled Experiments were performed at 69.9 kmc/s so as to

satisfy the condition w r > - 1 at low temperatures.
d L.rs., v. 3: 59, Dec. 1, 1962. Al 27.2° K the line shape corresponds to wr < 1, and
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the line has disappeared by 35'K. The resonance 1265
occurs at 6.6 kOe corresponding to a polaron mass

m*/Me = 0.27, in good agreement with the recent Illinois U. Dept. of Physics, Urbana.
theory of Feynman et a. MAGNETORESISTANCE OF SILVER BROMIDE,

by H. H. Tinpins and F. C. Brown. [1962] [9]p.

1263 incl. diagrs. ta•be, rd•,. (AFOSR-J869)
(AF AOSR-62-21S• .._D 415885 Unclassified

Illinois U. Dept. of Physics, Urbana. Presented at meeting of the Amer. Phys. Soc.,

LIFETIME OF THE EXCITED F CENTER, by R. K. Baltimore, Md., Mar. 26-29, 1962.
Swank and F. C. Brown. [1962] [Si. incl. diagrt.
table, refs. (AFOSR-J867) (AF AFOSR-62-215) Abstract published in Bull Amer. Phys. Soc., Series
AD 415881 Unclassified II, v. 7: 221, Mar. 26, 1962.

.Also published in Phys. Rev., v. 130: 34-41, Also published in Phys. Rev., v. 129: 2554-2562,
Apr. 1, 1963. Mar. 15, 1963.

An investigation was carried out on the excited statt The magnetoresistance effect was investigated in high-
of the F center in various alkali halide crystals as purity zone-refined AgBr in order to obtain information
a function of temperature. Results are presented on about the conduction band structure in this material.
the time dependence of photoconductivity and lumines- The measurements were performed at 2"K and in
cence following excitation by a very short, 10-8 sec, magnetic fields up to 18 kG. The rate-of-drift method
pulse of light. The data can be interpreted in terms using a sensitive electrometer was employed to observe
of a simple energy-level diagram of the F center con- the transient photoconductivity both in the presence and
sisting of a ground state and an excited state, absence of a magnetic field. Results of the experi-
Estimates are given of the depth of the excited state ments are consistent with the assumption of a spherically
below the conduction band & E, the frequency factor symmetric conduction band centered at k = 0 as well as
for thermal Ionizaticn 1/,0, and the radiative lifetime with an electron relaxation time of the form: r T
TR, for KCI, KBr, I0, and NaCI. The radiative life- r (I/KT)3/2, with 0= .I . o-12 sec.
tune rR depends upon the alkali halide, but may be as

long as 10-8 sec. Suggestions are made for under- During the course of the magnetoresistance measure-
standing this long lifetime in view of the large oscilla- ments, a deviation from Ohm's law at high electric
tor strength of the F center. The effect of F-center fields was noted. Some data on this "hot electron"
concentration and also of an admixture of M centers effect are presented and briefly discussed.
is discussed.

1266
1264 1Ilinois U. [Dept. of Physics] Urbana.

Illinois U. Dept. of Physics, Urbana.

ELECTRONIC PROPERTIES AND BAND STRUCTURE by A. E. Scheldegger. [1962] [1l p. incl. diagrs.
OF THE SILVER HALIDES, by F. C. Brown. [1962] (AP6OSR-43811 (AF AFOSR-62-419) AD 294813
[91p. incl. diagrs, refs- (AFOSR-J868) (AF AFOSR- Uncla~ssified

62-21) AD41584 UnlassfiedAlso published in New Zea: Joer. Geol. and Geuphys.,

Presented at Symposium on Photographic Processes, v. 6: 221-227, May 1963.
Washington, D. C., Mar. 22-24, 1962.

Isallo stress values can be ascertained from the fault
Also published Jour. Phys. Chem. v. 66: 2368- patterns in certain areas. This report shows how the

2376, Dec. 1962. complete trajectories of the tectonic stresses can be
obtained from isallo stress values. (Contractor's

The band structure of AgCl and AgBr is discussed with abstct)
emphasis on recent experiments which bear on the
understanding of the solid state. These include external
photo-emission, magneto-resistance at low temperature, 1267
and optical absorption. Certain additional phenomena
are mentioned such as luminescence, electron-hole pair Minois U. [Dept. of Psychology] Urbana.
production by ionizing radiation, and the temperature
dependance of electron mobility. The importance ci PROPRIOCEPTION V ,,IINABLES AS DETERMyEJ. S

high. purity material produced by zone refining is OF ANTICIPATORY dI MING BEHAVIOR. 9 by J. A.
pointed out. (Contractor's abstract) Adams and L. R. Creamer. [19621 [Sip !ncl. dlagr.

refs. (.IOER-140,) (AF 49(638)371) A*J 451535
Unclasx led
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Also published in Human Factors, v. 4: 217-oA 1269
Aug. 1982. Illinois U. [Dept. of Psychniogy] Urbana.

Anticipatory timing, where the human operator ini-
tlates an accurate response before the actual occurrence EVENT UNCERTAINTY, PSYCHOLOGICAL REFRAC-
of the environmental event, is one of the most striking TORY PERIOD, AND HUMAN DATA PROCESSING, by
and least studied aspects at skilled motor performance. L. R. Creamer. [1962] [8p. incl. diagrs. tables, refs.
An experiment was performed on temporal and control (AF 49(638)371) Unclassified
system variables that could influence the timing of
responses in a tracking task. Verification was sought Published in Jour. Esper. Psychol., v. 66: 187-134,
for a proprioceptive trace hypothesis that holds the Aug. 1963.
time-varying proprioceptive after-effects ot move-
ments to be the Internal trace that persists in time An e2perlment was performed to (a) test the
and cues the occurrence of a future response. Ninety- psychological refractory period (PRP) hypothesis of
six subjects participated. A 2 x 2 x 2 randomized the human S as a 1-channel data processing system
factorial design used 2 values each of movement ampli- with an event uncertain-time certain stimulus series,
tude, spring loading, and signal duration as a means and (b) determine the combined effect of time and
of manipulating proprioceptive stimuli and their time event uncertainty. To test the PIP hypothesis, 5
trace. Results svpported the hypothesis. Signal groups oa12 Ss had 5 different time intervals between
duration and spring loading of the control induced visual and audio stimuli (0, 100, 200, 400, and 800 msec).
significant effects for the number of beneficial anutici- The visual S-R sequence produced a delay in audio
patins, but movement amplitude had no significant responses tlWa was significant at 0-, 100-, and 2C0-msec
effect. It was concluded that proprioceptimon has a role intervals. The human apparently responds as a 1-
in response timing, in addition to its traditional one of charel system when he processes event uncertain-time
informative feedback. (Contractor's abstract) certain data. Another grcup of 12 S had the 5 inter-

stimulus intervals with both time and event uncertainty.
Their bisensory audio impairment was similar to the

1268 5 time certain groups. iContractor's abstract)

Y.lllnois U. [Dept. of Psychology] Urbana.
!270

DATA PROCESSING CAPABILITIES OF THE HUMAN
OPERATOR, by J. A. Adams and L. R. Creamer. Illinois U. Electrical Engineering Research Lab., Urbana.
[1962] [101p. incl. diagrs. table, refs. (AFOSR-2859)
(AF 49(638)371) AD 406865 Uficlassified THEORETICAL AND EXPERIMENTAL STUDY OF HIGH

ENERGY BUNCHED ELECTRON BEAMS AND STUDIES
Also published in Jour. Eng. Psychol., v. 1: 150-158, IN QUANTUM AND SOLID STATE ELECTRONICS, by
Oct. 1962. P. D. Coleman. Final rept. Mar. 1, 1956-Feb. 28,

1962, [361p. incl. illus. diagrs. refs. (AFOSR-2580)
An experiment was conduced on human data process- (AF 18(603)62) AD 276042 Unclassified
ing capabilities, and a test was made of the hypothesis
that the human operator has a 1-channel decision center The purpose of this work was to solve szubmillimeter
whose function is resolving event uncertainties. The wave problems and to study electron beams. Problem
bliseuory diacrete matching task was used, where areas included: (1) high energy, bunched electron beams,
discrete audio and visual stimuli were jointly presented (2) frequency conversion in the low millimeter region
for concurrent responses by the 2 hands. The visual by field emission, gas discharges, and ferrites, (3)
stimulus series in the bisensory task always had event tensor media resonators using ferrites, (4) coupling
uncertainty to occupy the 1-channel central decision electron beams to Fabry-Perot resonators, (5) optical
mechanism in accordance with the hypothesis, and pumping, (6) optical frequency mixing, (7) and sub-
concurrent audio stimuli were either partly or corn- millimeter masers (Contractor's abstract modified)
pletely redundant. Comparison of performance under
these 2 bWsensory conditions was with a unisensory
control condition that only practiced the visual stimulus 1271
series. There were 15 Ss in each of the 3 conditions.
The results showed impairment for both bisensory Illinois U. Electrical Engineering Research Lab., Urbana.
conditions, and it was concluded, that the human
opera:or can be considered a 1-channel system provid- APPLICATIONS OF LINEAR GRAPH THEORY TO
ing this channel is taken to be concerned with the PROBABILISTIC COMMUNICATION NETWORKS, by
resolution of event uncertainty. Automatization of Y. Fu. Jan. 10, 1962 [58]p. incl. diagra. reas.
responses to completely redundant stimuli was (Technical note n&. 18) (AFOSR-1993) (AF 49(638)63)
questioned. AD 271973 Unclassified

Probabilistic communication networks under study are
assumed to consist ot a finite number co stations and
links, each having a specified value of reliability and
capacity, and each statistically independent of all others.
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The expected value of the terminal capacity between electron bombardment, quenching, and positive and
2 specified terminals of the network is studied. A negative photoresponse experiments of other workers.
method for determining the expected value of terminal It is not possible to obtain an analytic solution for any
capacity as well as its upper and lower bounds is of these cases for a Gaussian distribution of states:
described. The Wiluence due to variation of branch
capacity and reliability on the expected value of ter- N(E) 0N exp {-(E-Em) 2

!A
2

). However, It is shown
minal capacity is also investigated. Structures of
networks composed of identical elements having mzxi- that the distribution in energy of these states with

mum values of expected values of terminal capacity Emax = 2.35 ev and &= 0.25 ev fits the experimental
under different given conditions are described, and the
structure of a network having maximum total expected results as well as does the exponential distribution. A
values cd terminal capacity with minimum reliability Gaussian distribution of states would be expected
is given. (Contractor's abstract) theoretically in a disordered material such as vitreous

selenium.

1272

1274
lllincos U. Electrical Engineering Research Lab., Urbana.

Illinois U. [Electrical Engineering Research Lab. ]
TABLES OF THE TRANSVERSE MAGNETIC Urbana.
COEFFICIENTS K (y) AND L (y,), by P. V. Gray.
Apr. 30, 1962, 7p. incl. tables. (Technical note no. OBSERVATION OF SURFACE AND IMPURITY STATES
6) (AFOSR-2665) (AF 49(638)417) AD 277073 IN SILICON BY OXIDE LAYER TUNNELING, bu P. V.

Unclassified Gray. [1962] [4]p. incl. diagrs. (AFOSR 64-2190)
(AF 49(638)417) AD 451346 Unclassified

Also published in Jour. Appl. Phys., v. 34: 291- 293,
Feb. 1963. Also published in Phys. Rev. Ltrs., v. 9: 302-305,

Oct. 1, 1962.
Tables of K (y') and L(-,)2 as defined by Wiliardson, Conductance and differential capacitances were meas-
Harman, and Beer are given ovex the range in which ured as a function of frequency and btas for a number
simple •lgh and low field) approximations are not of silicon-silicon oxide-aluminum sandwiches; data are
valid. The tables permit easy multiband calculation derived regarding the density and energy states near
of the transverse magnetoresistance and isothermal the silicon-slllcon oxide interface. Conductance is due
Hall coefficient in non-degenerate semiconductors in to electron tunneling transitions between aluminum and
the lattice scattering range. (Contractor's abstract) silicon. The density of interface states from low-

frequency capacitance measurements is ý 2 x 10-12

1273 statesa'ev cm
2
. Impurity bands were detectable in

heavily doped samples; lightly doped samples showed
Illinois U. Electrical Engineering Research Lab., impurity bands due to boron.

Urbana.

ELECTRICAL AND OPTICAL PROPERTIES OF 1275
VITREOUS SELENIUM, by H. P. D. Lanyon. [1962]
[10)p. incl. diagrs. table, refs. (AFO6R-64-2099) Illinois U. [Electrical Engineering Research Lab. ]
(Al' 49(638)417) AD 451345 Unclassified Urbana.

Also published in Phys. Rev., v. 130: 134-143, ELEMENTARY EXCITATIONS IN LIQUID HELIUM, by
Apr. 1, 1963. A. Miller, D. Pines and P. Noziares. [1962] [131.

incl. dlagrs. refs. [AF 49(638)417] Unclassified

"The space-charge limited current-voltage-character-
istics ci evaporated layers of vitreous selenium from Published in Phys. Rev., v. 127: 1452-1464,
2. 4 to 60 p thick are describ,'d. It is shown that both Sept. 1, 1962.
an exponential and a Gaussian distribution of states
w3ll explain these characteristics. An analytic solution For abstract see item no. 1248, Vol. VI.
is derived for the case of the exponential distribution

of states: N(f) = N e 4A, where N is the density of 1276

states at the valence band edge which is taken to be the Illino's U. [Electrical Fngineering Research Lab.]
origin of energy. This solution, with NO -1020/cm 3

ev Urbana.

and A= 0. 067 ev, will account for the characteristics of SOME ELECTRICAL PROPERTIES OF AMORPHOUS
all the specimens independent of thickness. The model SELENIUM (Abstract), by J. L. Hartke. [1962] [1kp.
will also account for the results of the optical absorption, [AF 49(638)417] Unclassified
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Presented at meeting of the Amer. Phys. Soc., New The objectives of this contract were to investigate
York, Jan. 24-27, 1962. electro-optical methods of modulating light at micro-

wave frequencies and to dUiwsver methods for detecting
Published In Bull. Amer. Phys. Soc., Series II, v. 7: such moduhlation. (Contractor's abstract)
90, Ja.L 2, 1962.

Hole and electron drift mobilities measured in pure 1279
amorphous selenium films agreed well with previous
results (Proc. Phys. Soc. (London) B70. 669, 1957; Illinois U. [Electrical Engineering Research Lab.]
B76: 826, 1960). Some evidence was obtained that Urbana.
the shallow electron and hole trps which are assumed
to limit the drift mobilities were due to imperfctions, A GENERAL SYNTHESIS OF TUNNEL DIODE
a contnuos distribution in energy co these levels AMPLIFIEIR AND SENSITIVITY MINIMIZATION, by
being preferred. The addition of arsenic increased B. A. Shenol. [1962] [131). incl. refs. (AFOOR-3880)
the concentration co imperfections which produce AF 49(638)63 and AF AFOSR-62-126) Unclassified
shallow electron traps, but the arsenic atoms them-
selves were apprently electrically inactive. Hole Presented at Nat'L Electronics Conf., Chicago,
ranges were temperature independent, while electron 111., Oct. 8-10, 1962.
ranges decreased with decreasing temperature
measurements of space-charge-limIted currents Also published in Proc. Nat'L Electronics Con!.,
carried by holes were Interpreted using a model of v. 18: 114-124, Oct. 1962.
deep hole capture centers distributed uniformly in
energy. The lowest observed value of electrical Several authors have studied lossless networks with
conductivity agreed well with values extrapolated from I or more tunnel diodes embedded as active elements.
liquid selenium. In this paper, a different technique of synthesizing a

grounded network which (1) is loamy, (2) realizes
transfer function poles and zeros anywhere in the

1277 finite s-plane, (3) requires at most 2 tumnel diodes and
(4) can be provided with different amounts of dissipa-

Illinois U. [Electrical Engineering Research Lab.] tion in the capacitors and inductors, is described.
Urban&. The transfer characteristic of the network so designed

is not affected by biasing the diodes, since a DC bias
PHOTOMULTIPLIER DETECTION OF MICROWAVE can be applied to them through an integral part of the
MODULATED LIGHT, by 0. L. Grady and D. F. network. A decomposition co a given polynomial N(s)
Holshouer. [19621 [41p. incl. illus. (AFCUR-2305) to realize its zeros as the natural frequencies of a
(A" 438"8)556) AD 611355 Unclassified lossy network is described such that (1) the ratio

Also published in Proc. Inst. Radio Engineers, v. 50:. IG of the diode embedded in it and (2) tme coefficient

1525, June 196 sensitivlty of N(s) due to variation in -G are simul-

A recent report (se item no. 1133; VoL V) described taneously minimized. Necessary and sufficient condi-
the principles of dynamic crossed-field electron tions for realizability c these natural frequencies by a

multiplication (DCFEM) and its use in the detection of tunnel diode with prescribed parameters C and -G are
light modulated at intermediate frequencies. This derived. Minimization cf the zero sensitivity due to

paper reports ;% subsequent experiment in which this variation in -G, for the above decomposition of N( s)
method was used in a photomultipller which directly is also investigated. (Contractor's abstract)
detects light modulated at microwave frequencies. By
driving the photomultiplier at a frequency f, which is
close to the light modulation frequency f1, the 1280

heterodyne detection is realized by observing the Ilinois U. [Electrical Engineering Research Lab.]
photmultiplier output current which is modulated at Urbana.
the difference frequency fd = - f5 L MILLIMETER WAVE CAVITY COUPLING BY QUARTER-

WAVE TRANSFOIRMER, by R. J. Strain and P. D.

1278 Coleman. [19621 [3]p. incl. diagrs. tables. (AFOSR-
J507) (AF AF08t-62-287) AD 407875 Unclassified

linois U. Electrical Engineering Research Lab.,
Urbman. Also published in L R. E. Trans. on Microwave Theory

and Techniques, v. MTT-10:. 612-614, Nov. 1962.
RESEARCH ON MODULATING LIGHT AT MICROWAVE
FREQUENCIES, by D. F. Holshouser. Interim final In order to use high mode-order microwave cavities
rept. Feb. 1, 1959-Jan. 31, 1962, 13p. incl. diagrs. to achieve either field intensities or high selectlivit
rets. (AFOOR-2474) (AF 49(638)556) AD 275342 with low transmission losses, it is necessary to couple

Unclassified power into the resonators elficlently. This may be
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accomplished if the coupling system acts as a trans- 1283
former matching the lossy elements co the cavity to a
source of input power, and If the coupling system has Indiana U. Dept. d Chemistry" Bloomington.
an aperature large enough to make diffraction loses
negligible, This note describes an easily designed REACTIONS OF NITROGEN-HYDROGEN RADICALS.
coupler which satisfies these requirements. It is I. NH RECOMBIXkATION IN THE DECOMPOSITION
essentially a series iteration of parallel plane wave- 2
guides, each A/4 long. The fundamental design OF AMMONIA, by M. H. Hanes and E. J. Bair. [19621
principles co this coupler are described to the particu- [5 5)p oil. diagr- . table, refs. (AFOSR-J17)
lar case of a bisected confocal resonator. Experi- AP APOBR-62-381 Unclassified
mental evaluation verifies the efficacy ca both the
transformer and the approximatIlons used in its design. Also published Jour. Chem. Phys., v. 38: .72-576,

Feb. I, 1963.

1281 Photoelectric measurements of NH2 absorption as a

function ci time following an rf discharge pulse through
Illinois U. [Electrical Engineering Research Lab. ammonia are described. The extinction coefficient

Urbana. of the strong vibration-rotation line at 16725. 40 cm-1

ULTRAMICROWAVE RESEARCH AT THE UNIVERSITY is found to be 1. 02 * 0. 10 x 103 liter mol-I cm"1
OF ILLINOIS, by M. D. Sirkis. [1962] [341p. IncL as an upper limit. Under the proper conditions, the
illus. diagrs. refs. (AF AFOSR-62-287) kinetics of NH2 disappearance is second order with

respect to NH 2 . Arguments attribute the initial stages

The difficulties associated with the extension oi con- of the observed reaction to NH2 recomabination to form
ventional vacuum tube techniques to the generation co
ultramicrowaves arise principally from the small hydrazine. The recombination rate constant is 2.33 *
physical size of the component parts of the resulting 0. 20 x 109 liter mol"1 sec"I and is independent of the
devices. This is a report on how the microwave group total pressure in the range 425 to 850 p.
at the University of Illinois solved the major problems
for xpif-excited devices: (1) The fabrication of the de-
vices va difficult because co the small size of the 128
compuient parts; (2) The required beam current
denb-tiet, become extremely high as the cathode area Indiana U. Dept. o Chemistry, Bloomington.
is decremed; (3) The circuit losses increase In in-
verse prcportion to the square root of the wave- THE THEORY OF ELECTRON SCATTERING FROM
length; and (4) Adequate cooling of the small internal MOLECULES. I. THEORETICAL DEVELOPMENT,
structures becomes increasingly difficult as the by T. IUlima, P. A. Bonham, and T. Ando. [1962]
wavelength is decreased. [3]. (Contribution no. 1109) (AFOSR-64-1496)

(Sponsored jointly by Air Force Office of Scientific
Research under AF AFOSR-62-322) and Atomic Energy

1282 Commission) AD 446126 Unclassif led

Indiana U. Dept. of Chemistry, Bloomington. Also published in Jour. Phys. Chem., v. 67: 1472-

STATISTICAL THEORY OF THE ERROR IN 1474, July 1963.
APPROXIMATE WAVEFUNCTIONS, by G. G. Hall.
[1962] [5]p. icl. dagr. (Sponsored jointly by Air The quantum theory g electron scaed ring from mole-
Force Office of Scientific Research under [A? 49(638) cules in the gas phase in developed. Expressiare
3181 and National Science Foundation) Unclassified which Include the effects of chemi-cal binding are

8 presented and the intensity averages to be expected

Published in Jour. Chem. Phys., v. 38: 1104-1108, fur various types of experiments are discussed in
Mar. 1, 5763. terms of the theory. The quantum mechanical average

over the rotational states of the molecule is shown to

be reducible to the classical method of averaging rota-
The theory of how a probability distribution may be tional motion except in the case cd extremely high
estimated by sampling is applied to the problem of energy resolution of the scattered electrons.
using approximate wavelunctions for quantum (Contr 's abstract)
mechanical systems and estimating the errors involved.
The most probable way vunction of given mean energy
is considered and some of its properties found. The
energy variance, which :!ves a lower bound to the
true energy, can be calcuated. The theory is applied
to the simple harmonic oscillator and the predicted
relation between mean energy and variance is compared
with the actual relations found usiug 2 different types
of approximate wave.unctlon.
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1285 of 37 conigurations. As a consequence of the
separation into electron pairs, some of the coefficients

Indiana U. Dept. of Chemistry, Bloomington. in the tonfiguration interactio-i treatment are found to
be Intorrelated. (Contractor's abstract)THEORY CF TH£ EFFECT OF TEMPERATURE ON

THE ELECTRON DfFFRACTION PATTERNS OF
DIATOMIC MOLECULES, by R. A. Bonham and 1287
J. L. Pear-her. [1962] [71p. incl. tables, refs.
(Contrlibtion no. 1106) (AFOSR-64-1501) (Sponsored Indiana U. Dept. of Chemistry, Bloomington.
jointly by Air Force office of Scientific Research
under AF AFOOR-62-322 and Atomic Energy GROUND 3TATE OF THE HeH* MOLECULE ION
Commission) AD 446360 Unclassified by B. G. Anei. 11962] [ilk1. incl. tables, refs.

(AFOSR-64-1524) (Sponsored jointly by Air Force
Also published in Jour. Chem. Phys., v. 38: Office of Scientific Research under AF AFOSR-63-362
2319-2325, May 15, 1963. and National Science Foundation) AD 446373

Unclassified
The effect of temperature on the electron diffraction
pattern of a diatomic molecule is considered from Also published in Jour. Chem. Phys., v. 38: 1651-
the standpoint of the simple kinematic scattering 1662, Apr. 1, 1963.
theory tIng a quartic vibrational potential. The
potential is obtained by an expression o9 Configuration interaction calculations have been carried

out for the system HeH+ using 1-electron basis lunc-
h J(J + 1)/2R r2 

+ D eAp [-2a(r-r)1-2 D ep{-a(r-r)] tions in confocal elliptical coo-rdinates. Four Inter-
e e nuclear separations, R = 1. 00, 1.40, 1.80, and 2. 20

about its minimum value r 0 . The second-order wave- bohrs (B) were studied rather intensively. One of
0i fthese, R = 1.40 B, lies very close to the equilibriumfunction for the n'th vibrational and Jth rotational R and the energies found in this region represent the

state of the system has been obtained, and~exqressions lws hsfrrpre o e~ elcnitnfor the electron diffraction quantities rg Ie n lowest thus far reported for Hell+. Self-consts~ent
r te es ad efield calculations were also made and !n combination

(Ms) have been computed. General results for the with the configuration interaction redults lead to an
quantity M(s) utilizing the approximate elgentunctions estimation of correlation energies. T7.ie binding energy,
of the complete Morse potential and incorporating the equilibrium internuclear separation, and the first
an approximate treatment of the effect of centrifugal few vibrational energies for the system were also
stretching are also presented. Explicit expressions estimated. The center of negative charge, which is
for M(s) for the first 3 vibrational states as derived closely related to the dipole moment, was studied as
by this treatment are given. Appropriate sums over a function of R and of the size of the 1-electron basis.
all the vibrational and rotational states have been (Contractor's abstract)
carried out to obtain the temperature dependence for
the above quatatles. Estimates of the effect of
temperature on the parameters rq and e2 at 1288

300 and 1500°K for representative diatomic molecules Indiana U. Dept. of Chemistry, Bloomington.
are given. (Contractor's abstract)

THE NATURE OF THE TWO-ELECTRON CHEMICAL
BOND. U.. THE HETEROPOLAR CASE, by H. Shull.

1286 11962] [5Jp. incl. table, refs. (Sponsored jointly by
Air Force Of!ice of Scientific Research under

Indiana U. Dept. of Chemistry, Bloomington. [AF AFOSR-63-362] -,nd Natlional Science Foundation)
Unclassified

ELECTRON PAIRS IN THE BERYLLIUM ATOIM, by
T. L. Allen and H. Shull- [1962] [13p. incl. refs. Published in Jour. Phys., Chem. v. 66: 2320-2324,
(AFOSR-64-1521) (Sponsored jointly by Air Force Dec. 1962.
Office of Scientific Research under AF AFOSR-63-362
and National Science Foundation) AD 445974 By using the artifice of dividing space into 2 parts by

Unclassified means of a plane perpendicular to the internuclezr
axis and passing through its mid-point, it is shown

Also published in Jour. Phys. Chem., v. 66: 2281- that there in possible a division of a 2-confguratlion
2282, Dec. 1982. 2-electron wave function Into 3 orthogonal parts each

of which has optimum properties associated with the
The electron-pair approximation in the beryllium plane intuitively corresponding to the names Ionic and
atom is investigated using a properly antisymmetrized atomic. The heteropolar case is considered, and it is
product function over geminals (electron-pair wave shown that there arises a natural mathematical quantity,
functions). A wave function of this relatively simple 0, which is a function of 3 integrals over natural
type is obtained having an overlap of 0. 9998886 wun orbitals over half space. The quantity, 8, seems to
one of the best published functions, a superposition bear a considerable resemblance to electronegativity
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difference. An exai.le is given for the simple 1291

diatomic hydride 2-electron system, HZ(Z 1 
)4, at a Institute for Advanced Study, Princeton, N. J.

fixed Internuclear distance. Finally it is pointed out
that the treatment is a special case ol the use d a THE LOW-ENERGY TWO-PION PROBLEM, by
much more general weight factor. Suitable choices J. G. Taylor and T. N. Truong. [1962] [61p. incl.
of the latter may make It possible to relate functionally diagra. table, refs. (AFOSR-64-0633) (AF AFOSR-61-19)
the large number ad different electronegatlvity scales. AD 435945 Unclssified
(Contractor's abstract)

Also published in Nuovo Cimento, Series X, v. 25:

1289 
946-951, Aug. 16, 1962.

Herein is discussed the number co parameters i•,oleed,
Institute for Advanced Study, Princeton, N. J. when S and P-wave absorptive parts are preter4-4, and

to point out some deficiencies in the meth.. used for
[GENERATORS, RELATIONS AND COVERINGS OF solving this problem. A possible approxim•le set of
ALGEBRAIC GROUPS] Gdndrateurs, relations et low-energy solutions for the S and P-wave ehifts is also
rertements de groupes algdbriques, by R. Steinberg. presented.
[1962] [15)p. incl. rets. (AFOSR-3307)
(AF 49(638)2.r3) Unclassified

1292
Also published in Colloques sur la Thiorie des Groupes

Algdbriques, Brussels (Belgium) (June 5-7, 1962), Institute for Advanced Study, Princeton, N. J.
Louvain-Belgique, Librairie Univeritaire, 1962, p.
113-127. LEADING REGGE TRAJECTORY IN THE X o4 THEORY k

by B. W. Lee ,zd R. F. Sawyer. [1962 [31p. inc.
For each simple group G c normal form (that is to gr .- (AFOSR-64-0654) (In cooperation with
say a group studied by Chevelley and designated as Pennsyyvania U., Philadelphia and Wisconsin U.,G'), the properties of 2 groups, rand A, which play Madisor) (AF AFOSR-61-19) AD 415944
the role co the universal covering of the Chevalley Unclassified
group G were studied. From certain non-normal
forms c simple groups, which were studied by Hertzig, Also published in Phys. Rev., v. 127: 2274-2276,
Tits, Suzuki, Ree, and R. Steinberg, there are
analogous results which are presented in this article. Sept. 15, 1962.
These results are of primary importance in the study
of the representations co all these groups. (Contractor's In a field-theoretic model of plon-pion scattering it is
abstract) shown that the leading Regge pole approaches I = 0 as

the squared energy approaches * ininity. (Contractor's
abstract)

1290

Institute for Advanced Study, Princeton, N. J. 1293

ASYMPTOTIC BEHAVIOR OF SOLUTIONS OF Institute for Advanced Study, Princeton, N. 3..
HYPERBOLIC INEQUALITIES, by M. H. Protter.
[1962] [31p. (AFOSR-J129) (AF 49(638)253) UNITARUTY AND PRODUCTION AMPLITUDES, by
AD 400191 Unclassified L. F. Cook, Jr. and B. W. Lee. [1962] [14kp. incl.

refs. (AFO6R-64-0635) (In coxperation with Princeton
Also published in Bull. Amer. Math. Soc., v. 68: U., N. J.) (AF AFO6R-61-19) AD 435942

523-525, Sept. 1962. Unclassified

Let D be a bounded domain in En and R the cylindrical Also published In Phys. Rev., v. 127: 283-296, July 1,

region R = D x 1, where I is the halI-iniinite interval 1962.

0 ! t i -. It ii. considered that the asymptotic behavior A development o( the N D formulation of the unitary S
as t -- o solutions u(xl, x2 , ... xn, t) of inequalities matrix is presented for multichannel reactlons mcluding

production processes. The relevant amplitudes are
havgthf ILI2 - C1 iu1* 2nE ! _ 2 * expressed in terms oi helicity amplitudes and the

2i=1 a coupled, unitarity relations cd Blankenbecler. The

C 3':.Iu. where L- A - b2 ýt2- band A is a analytic continuation of the amplitudes in the presence
""uu o anomalous thresholds is considered in detail. An

extension co the Levinson theorem to the multichannel
second order elliptic operator. In addition, the production case is discussed. An application of the
solutions are required to satisty the condition that formalism developed here is given in another paper.

u = 0 on rx I where rTis the boundary of D. (Math. (Contractor's abstract)
Rev. abstract)
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1294 CONTRMUTIONS, by L. F. Cook, Jr. and B. W. Lee.
[192] [15]p. incl diars. refs. (AF•oR-64-0780)

Insttute for Advanced Study, Princeton, N. J. (In cooperation with Princeton U., N. J.) (AF AFOSR-
61-19) AD 438245 Unclusiffed

AXIOMATIC PERTURBATION THEORY FOR RE-
TARDED FUNCTIONS, by H. M. Fried. [1962] Also publiehed in Phys. Rev., v. 127: 297-311,
[91p. (AFPOR-64-0778) (AF AFOSR-61-i9) AD 438243 July 1, 1962.

Unclassified
The N/D formulation of the unitarity S matrix, valid

Also published in Jour. Math. Phys., v. 3: 1107-1115, for reactions isvolving production processes, is
Nov. -Dec. 1962. applied to the reactions, *r+ N - * N, v+ N -w 1 N,

v + V + N - w + v + N, in the energy region of the higher
A construction of the retarded n-point functions of resonances. A model is constructed in which the 2-
perturbation theory is given within the Lehmann, pions in 3-particle states interact in only 1 state, and
Symanzik, and Zimmerman framework and without the left-hand discontinultes of the elastic and 3-
the specification of an interaction Lagrangisu. An particle scattering amplitudes are neglected while the
intermediate-state ezpansion of retarded functionals left-hand discontinultles of the production amplitude
Is employed to define a s:stematic set of equations are approximated by a pole. The elastic amplitude is
representing approximations to the (integral) unitarity driven through unitarity by the inelastic amplitude.
conditions; the requirement of symmetry of the n- 1 The general properties of this model are investigated,
retarded coordinates of an n-point retarded Ifunction and the procedure is applied to the D- and F-wave
enters in an essential way. The class of solutions to scattering of the v - N system. The comparison be-
these equations contains the renormalized perturbation tween the experimental data and the model presented
theory retarded functions correspondh4 to local here is quite favorablq. (Contractor's abstract)
renormalizable Lagrangian interactions, as well as
more singular functions corresponding to nonre-
normalizable uneractions; it the latter are excluded 1297
all the n-point functions may be successively deter-
mined to all orders in the renormalized coupling Institute for Advanced Study, Princeton, N. J.
constants. The construction is expticity performed
for the first radiative corrections to the 2- and 3- SYMMETRY MODEL FOR THE NEW RESONANCES,
point functions of a self-interacting neutral scaler by R. F, Sawyer. [1962] [13p. incl. tables.
boson field, yielding the finite renormalized results c.n.FOSR-64-0781) (AF AFOSR-61-19) AD 438246
of perturbation theory. Similar but slightly singular Unclassified
results are quoted for the v - i scattering amplitude,
(Contractor's abstract) Also publisned in Phys. Rev-, v. 128: 988-990,

Oct. !5, 1962.

1295 A global symmetry ;s proposed which produces what
seems to be a sensible classification of boson

Institute for Advanced Study, Princeton, N. J. resonances and of N,' Y* resonances. A noval feature
is the prediction that - e cascade particle be spin 3/2.ANALYITICITY AND UNITARITY. U, by J. C.

Polkingborne. [1962] [il. incl. diagrs. refs.
(AFOSR-64-0779) (AF AFOSR-61-19) AD 438244 1298

Unclassified

Also published in Nuovo CJmento, Series X, v. 25: Institute for Advanced Study, Princeton, N. J.

901-911, Aug. 16, 1962. REGGE POLES AND HIGH-ENERGY LIMITS IN FIELD
THEORY, by B. W. Lee and R. F. Sawyer. [1962]

A previous discussion of the singularitle:n of unitary [81p. incl, r'ts. (AFOSR-64-0782) (In cooperation with
theories is amplified. A derivation Cutkcsky's Pennsylvda U., Philadelphia and Wisconsin U.,
formula for the discontinuity of first type Landau Madison) (.AY AFOSR-61-19) AD 418247
singularities Is given without recourse to perturbation Unclassified
theory. The discontinuities associated with second
type singularities are discussed. Their form is Also published in Phys. Rey., v. 127: 2266-2273,
completely determined once the pure second type Sept. 15, 1962.
discontinuity is known. (Contractor's abstract)

It is shown 'Jut the Bethe-Salpeter scattering amplitude
in the ladder approximation is ieromorphic in the

1296 complex angular momentum haf-plane, Rel > - 3/2.
There is always at least 1 Regge pole in this region.

Institute for Advanced Study, Princeton, N. J. The connection between the Regge poles of the ladder
graphs and the high-enerpy behavior of the strip graphs

PI-NUCLEON SUCATTERING WITH INELASTIC is discussed. In the X0 theory it is shown that the
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second-order expression for the leading Regge Protlems in the theory of analytic diffeomorphlsms of
trajectory, for the sum of the ladder graphs, deter- manifolds, and C jnlytIc homotopies and isotopies on
mines the leadlng term in the high-energy limit of the manifolds, can •e Vpproached in a new way by extending
n'th order strip graph. This relationship has been to manifolds if i ,oolts obtained in a recent paper.
checked in fourth-order perturbation theory, and is It is the object ti this paper to mAke such an extension.
evidence for the consistency cf a perturbation approach With the aid Of L e theorems here established, it is, in
to the calculation of Regge trajectories. (Contractor's particular, possible to extend to open non-compact
abstract, modified) analytic manifolds the theorems on analytic homotopies

obtained by Royden in the compact case.

1299
1302

Institute for Advanced Study, Princeton, N. J.
Institute for Advanced Study, Princeton, N. J.

SINGULARITIES OF THE SECOND TYPE, by D. B.
Fairlee, P. V. Landshcff and others. [1962] [91p. THEORY OF THE J- I - eN RESONANCE,
incl. refs. (AFOSR-64-0783) (Al AFOSR-61-19) 2'
AD 438248 Unclassified by V. Singh and B. M. Udgaonkar. [1962] [3kp. incl.

dlagr. refs. (AFOSR-64- 0800) (AF AFOSR-63 -42)
Also published in Jour. Math. Phys., v. 3: 594- AD 436476 Unclassified
602, July-Aug. 1982.602, uly-ug. 962.Also published in Phys. Rev., v. 130: 1177-1179,

A new class of singularities associated with Landau- May 1, 1963.
Cutkosky diagrams Is investigated. They correspond
to solutions of the Laudau equations with infinite Calculations are made on the position WR and width
internal momenta Some co their propertie& depend
on the spins of the participating particles. It is shown y 3 3 f theJ= , I= P-wave v N resonance, using
that a subset of these singularities, called pure 2 2
second-type singularities, do#.; not appear on the partial-wave dispersion relations. In the present
physical bheet, calculation, the nucleon and o-meson masses and

coupling constants, which determine the long-range

1300 part of the forces, are .reated as given. The parameters
which cha'acterize the distant part of the left-hand cut,

Institute for Advanced Study, Princeton, N. J. are fixed by using the expressions for the

(, •) P-wave vN state given by fixed energy dispersion
POSSIBLE SCHEMES FOR GLOBAL SYMMETRY, 2 2
by D. R. Speiser and J. Tarskl. [1962] [251p. reladons, in a region where thtl are valid without
incl. dlagrs. tables, refs. [AF AFOSR-61-19] subetractions, in a way used by Balifds for the w r

Unclassified problem. The self-consistency demands that the

Published in Jour. Math. Phys. v. 4: ;8-612, position ..nd width of the ( ;, ;) resonance used as
May 1963. 2 2

Input values in the crossed channel in the fixed-energy
An attempt was made to determine all possible dispersion relationbe the same as the calcui .. ed values
schemes for glebal symmetry as representations cf of the position and width. The preliminary results of
groups. All possible achemes which correspond to the calculation are WR = m . 2.35 and 'Y3 z 0.14.
connected groups were found, but the conclusions about
nonconnected groups are inc3mplete. Physical The experimental values are WR = m + 2.17 and
interpretation ox the schemes is discussed, and a
detailed summary of group-theoretic methods is in- "33 V 0.12, (where m is the nucleon mass and we use
cluded. (Contractor's abstract)

units in which h m c m 1=). These results

1301 constitute the first par'. ci the intended self-consistent
calculation of the nucleon mass and

institute for Advanced Study, Princeton, N. J.
(P, 2') resonance position, exploiting the "reciprocal

DIFFEOMORPHIMU OF MANIFOLDS, by W.2

Huebsch xad M. Morse. [1962] [28]p. (AFOSR-5081) bootstrap' mechanism discussed by Chew. (Cortractor's
(AF AFOSR-62-227) AD 416505 Unclassified abstract)

Also published in Rend. Circ. Matem. Palermo,
v. 11:, 1-28, 1962.

>295 <



AIR FORCE SCIENTIFIC RESEARCH

1303 Also published in Electroencephalog. and Clin. Neuro-
physiol., v. 15: 281-288, Apr. 1963.

Institute for Scientific Information, Philadelphia, Pa.

Changes of visal evoked response (VER) were studied
WHAT SHOULD A RETRIEVAL SYSTEM FOR in 24 experiments carried out M• 21 n-rmal men, in 2
SCIENTIFIC INFORMATION DO, by J. J. O'Connor. patients with congenital anirldia, and Lb one with com-
[1962] [31p. (AFOSRt-J782) [AF AFO6R-62-257] plete ocular paralysis. The pupillary diameter was

AD 41870t Unclassified controlled, in all the experiments performed in
normals, photographically, pharmacologically or with

Also published in I. R. E. Trans. on Eng. Writing a 2-mm artificial pupil. Tha unchanged position of
and j chv."W-5: 75-77. Dec. 1962. the head, eyeballs and eyelids was photographically

checked throughout the experiments. One eye Yas

Some difficulties in getting answers asto what should stimulated with flashes of light at 0. 5-1/sec and at a
a retrieval system for aiientif ic 1nformatlon do are conbtant Intensity. The response was recorded from
sketched. For example, there exists a lack of the scalp and averaged with a photoelectric method.
knowledge about the true relationship of scientific Waning of VER accompanying habituation s•.s observed

literature and scientific discovery, and the differences with maximal fixed miosis or mydriasls provoked by

in form and language used in various specialized fields. drup and also with an artificial pupil. Patlentswith
Some areas of needed research on retrieval systems congenital anirldla and with complete ocular paralysis
for scientific information are sug . showed a significant reduction of VER amplitude during

habituation. The same changes elicited by habituation
were observed either with eyes open or closed. Under

Institute for !hey Study of Rate Processes, Salt Lake City, the experimental conditions established, the pupillary
Utah. diameter did not undergo spontaneous changes during

see Utah U. Inst. for the Study of Rate Processes, habituation. It is concluded that in man the pire-
M Like City. receptor elements do not participate decisively ti the

mechanism of VER reduction observed during photic
habituation.

Institute of Air Flight Structures. New York.
sOS Columbia U. Inst. of Air Flight Structures, 1306
Nv York.

InsUtitutu Geofisico de Huancayo, Lima (Peru).

1304 ON THE CENTER-LIMB EFFECT OF SOLAR FLARE
Instiluto de Matemaica Pura e Apllcada, 1Rio de Janeiro AREA, by 0. T%kahashi. 1962, 37 p. incl, diagre.ut e). a ac rtables, refs. (AF 49(638)637) AD 4Z3787; AD 437507

(Brazi). Unclassified

[THE SOLUTION OF A FUNDAMENTAL PROBLEM IN The visual flare area has been corrected to obtain a
TuE rIEORY OF DIFFERENTIAL EQUATIONS] Sobre real flare area. As the result co this correction,
o problema fundamental de teoria da equacoes however, great discrepancy was brought into thedifereac'al~s, by M . Ni. Petzoto. 11962) [51p. (AFO9Rho e rg e td s r p n y w b o hti ot e
We--0031) [Ab AMOPR-6. If•-•4] [ 61 distribution ci flare area with respect to central

Unclassif3ed distance on disk, and this discrepancy hNk been explained
as due to the flare height. 1hia paper gives an actual

Alsopublihed In Brazil. Math., Y. 5: 1W proci of the existence ca 2 different parts in the fore-
m shortening effect c- ,are visual w,-ea and then gives

194, 192. the normalized correction co flare area, from the

distribution of the flare counted wnmber with reepect
The Importance of the concept co structural stability to the central distance on disk. Thiese I different parts
in the general theory of differential equations on a are the well-known geometrical distorsion and the
marif old is illustrated. An explicIt proo z given for vanishing effect near the limb. (Contractor's abstract)
the fact that in a compact manifold there are oply
denumerahle many topologically distinct tqes it
structurally stable mysteun:. 1307

1305 Inutituto Gedisico de Huancayo, Lima (Peru).

STATISTICS OF SOLAR FLARES. PART I, by
Insftuto de Neurologia, Montevideo (Uruguay). 0. Takahashi. 1962, 15p. incl. diagrs. tables.

PYFLUENCE OF THE OCULAR MUSCLES UPON (AF 49(638)637) AD 433789; AD 437.509
PHOTIC HABITUATION IN MAN, by E. Garcda-.stt, Unclassified
A. Vanzalli Pnd others. [1962] [6p. incl. lus. refs. The purpose of this note is to provide more detailed
(AFOOR-J934) (AF AFOSR-61-65) AD416595 information on various characteristics ca solar flares,

Unclassified
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by means of statistical methods, to help in a better to study the influence of pressure and temperature of

theoretical understanding of them, The solar flare's the surrouing atmosphere on solid propellant com-
lifetime, area, H-a width, development curve, bustion. A theoretical study on the influence of heat
associated filament activation and associated sunspot losses and radical diffusion on the structure of pre-
gro-p characteristics zre analyzed for each of 685 mixed flames was carried out. A criterion for the
flares observed. Correlation of these parameters validity of the steady state assumption for radical
with one another and with flare importance and solar concentration has been obtained. And, in order to
activity is shown, as well as the frequency distribu- study the influence of chemical kinetics on laminar
tion. (Contractor's abstract) diffusion flames, their external and internal structures

have been analyzed. As a result a criterion for flame
extinction was obtained. (Contractor's abstract)

1308

Inmtituto Nacional de Tecnsca A•eronautica Esteban 1310
Terradas, Madrid (Spain),

Instituto Nacional de Tecnica Aeronautica Esteban
ON THE INFLUENCE OF CHEMICAL KINETICS ON Terradas, Madrid (Spain).
THE COMBUSTION OF FUEL DROPLETS, by C. S.
Tarifa. Mar. 10, 1962 [39p. incl. 1•lus. diagrs. CHEMICAL NON-EQUILIBRIUM EFFECTS IN HYPER-
refs. (Technical note no. 5) (AFOSR-2836) SONIC AERODYNAMICS, by A. Linan and I. Da Riva.
(AF 61(052)221) AD 277299 Unclassified [1962] 31p. incl. dlagrs. refs. (AFOSR-4365)

(AF 61(052)221) AD 294638 Unclassified
P:esented at Internat'l Cong. of Combustion
Engires, Copenhagen (Denmarx), June 1062. Presented at Third Internat'L Cong. in the

Aeronautical Sciences, Stockholm (Sweden), Aug. 27-
The influence of chemical kinetics on the coxnbustion 31, 1962.
d fuel droplets is studied by means of a theoretical
model o-the process which considers spherical The influence of chemical non-equilibrium on hyper-
symmetry and quasi-stationary conditions. Chemical sonic flows is considered in the following cases:
kinetics Is approximated by means of a second-order recombination and dissociation in the boundary laye-.
over-all reaction rate. Results are expressed as a It is pointed out that since in the region of ma.1mum
funcdc of the product prs, where p is the pressure convective heating, the outer inviscid flow is in

and r. the droplet radius. It is shown that there equilibrium, departures from equilibrium occur only
close to the wall, and this makes possible the obtention

exists a minimum value of such product under which of a simple analytical solution in which the effects of
an individual droplet cannot sustain a flame. An arbitrary reaction rates, body shapes and flight regimes
experimental investigation was also carried out. by are clearly shown. Chemical reactions between the
burning in air at variable pressure fuel dropleta air constituents and any injected or vaporized material
suspended of thin quartz fibres. The laws ol variation from the wall. In this case, the assumption is made
of both flame and droplet diameter as functions (i that the chemical reaction is so fast thati it takes place
time were obtained as well as the minimum values of in a very thin region. This simplifies the obtention of
the droplet diameters for combustion as a function of an analytical solution for finite reaction rate. A
pressure. It is shown that all experimental results criterlum for flame extinction is given. (Contractor's
ar. in excellent qualitative agreement with those abstract)
predicted by theory. (Contractor's abstract)

1309 1311

Instituto Nacional Tecnica Aeronantica Esteban Terradas, Instituto Nacional de Tecnlca Aezonautica [Esteban
Madrid (Spain). Terradas] Madrid (Spain).

COMBUSTION OF SOLID AND LIQUID PROPELLANTS ON THE STRUCTURE OF PREMIXED AND DIFFUSION
AND FLAME THEORY, by C. S. Tarifi.. Final LAMINAR SPHERICO-SYMMETRICAL FLAMES, by
rept. Feb. 1, 1959-Mar. 31, 1962. May 1, 1962, Pefex del Notario and C. S. Tarifa. [1962] [7p. incl.
15p. incL refs. (AFOSR-3197) (AF 61(052)221) diagrs. table, refs. (.A.FOS-3196) (AF EOAR-62-90)
AD 282440 Unclassified AD 282387 Unclassified

An analytical study on the influence of chemical Also publishad in Ninth Sympositm (International)
kinetics on the combustion of liquid bipropellant in on Combustion, Cornell U., Ithaca, N. Y. (Aug. 27-
droplets, was undertaken. The influence of chemical Sept. 1, 1962), New York, Academic Press, 1963,
kinetics on premixed and diffusion spherico- p. 65-71.
symmetrical flames has also been theoretically and
experimentally studied. A research facility was Premixed and diffusion laminar spherico-symmetrical
constructed and experiments were carried out in order flames are studied by means of a non-adiabatic model
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TOLERANCES ON THE AMPLIFICATION OF THE [1962] [21. ncl. tables. (AFOOR-J1154) (Skpported
BALANCED-PAIR TUNNEL-DODE CIRCUIT. PART jointly by Air Force Office of Scientific Research under
I, by R. Brayton nd Ri. Willoughby. Apr. 9, 1962, AF 49(638)678 and Petroleum Research Fund)
28p. incl. diagrs. (RepL. no. R,:-673) (AFOSR-3706) AD 423129 Unclassified
(AF 49(638)1139) Unclassifiled Also published in Jour. Amer. Chem. Soc., v. 84:
A study was made to determine, for the balanced-pair 2652-2653, July 5, 1962.
tunnel-diode circuit, the minimum amount ci control
required when specified parameter imbalances are A study was made of the condensation and addition
present In the system. The geometrical aspects of reactions involving dimethyl sulfoxide (DMSO). The
the problem and some numerical experiments in which results indicated that the reaction of an active
the minimum cimtrol is determined are discussed. methylene compound with an aldehyde In t-BuCOK-DM0
(Contractor's abstract, modified) solution proceeded via the aldehyde-dimethyl sulfoxide

adduzt If the acidic methylene compound was a very
weak acid, but when a more acidic methylene compound

1317 was dsed, direct coadensatlon between the aldehyde and
the active methylene compound occurred. Attempts to

International Business Machines Corp. Thomas J. bring about similar condensations using diaryl ketones
Watson Research Center, Yorktown Heights, N. Y. in place of benzaldehydes gave only the ketone or the

dimethyl sulfoxide adduct of the ketone, regardless at
AN; ANALYSIS OF THE EFFECT OF COMPONENT the nature ad the methylene group.
TOLERANCES ON THE AMPLIFICATION OF THE
BALANCED-PAIR TUNNEL-IXODE CIRCUIT, PART
11, by R. Brayton. July 2, 1962, 28p. incl. diagrs. 1320
(Rept. no. RC-721) (AFORR-3707) (AF 49(638)1139

Unclassified Iowa State U. of Science and Tech. Dept. of Physics,
Ames.

The mathematical details of the analytical approach
to the eGect of component tolerances are prescuied, ELECTRIC FIELD EFFECT ON SOUND DISPER•ION
and how perturbation theory can be applied to almost by J. R. Olson. R. R. Boade and S. Legvold. [19621
symmetrical systems in illustrated. The results [I1p. (AFOSR-1975) [A? AFOSR-61-87]
obtained may be stated in terms of allowable tolerances Unclassified
on the circuit components for a given requirement on
the maximurr amplification. (Contractor's abstract, Also published in Jour. Chem. Phys., v. 36: 2233,
modified) Apr. 15, 1962.

A study was made di the effect of an electric field on
1318 the vibrational relaxation times of some heavy gases

at 300LK. An electric field of up to 9 kv/cm was
International Business Machines Corp. [Thomas J. applied in the hope of producing partial alig ent ci

Watson] Research Center, Yorktown Heights, N. Y. the polar molecules. In all of the gase" examined, no
detectable change in node position occurred. It was

ESTIMATES ON SWITCHING TIME IN A CIRCUIT concluded that an electric field of this strength had no
CONTAINING ONE ESAKI DIODE, by Rt. Brayton. appreciable effect, but did not preclude the possibility
Sept. 16, 1960, 40 p. incL diagro. lRept. no. that a stronger field might affect the relaxation time.
RC-338) (AFOSR-3709) (AF 49(638)1139)

Unclassified
1321

A procedure to estimate switching times in a memory
circuit which uses an Esaki diode is outlined. Iowa State U. of Science and Tech. Dept. of Phyrics,
Formulas are derived which displav the influence of Ames.
the parameters of the circuit on the switching time.
The results of prograrming this procedure on the HEAT CAPACITY LAG IN HEAVY GASES, by S.
DiM 704 are exhibited and discussed. (Contractor's Legvold and J. R. Olson. Final rept. June 1962,
abstract) 2p. (AFOSR-2766) (AF AFOSR-61-87) AD289435

Unclassified

1319 The aim ma this investigation was to determine vh ich
of the following equations relating the relaxatin times

Iowa State U. [of Science and Tech. ]. Dept. of Chemistry, should be used to describe mixtures of non-disperslve
Ames. gases with dispersive gases. The equations are-

AUTOXIDATION AND CONDENSATION REACTIONS t = foloin (1) and e o -l the (2).
OF CARBANIONS IN DIMrETYL SULFOXIDE SOLU- 9 9AA a$ A AB
TION, by G. A. Russell, E. G. Janzen and others. Argon, neon. and he:;um were the non-dispersive gases
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used In this study while ethylene, carbon tetrafluoride, 1324
fluorciorm, and dlchlorodifluoro-methane were the
dispersive gases. Various per cent mixtures were Israel Inst. of Applied Social Research, Jerusalem.
examined at room temperati.re. From results tabulatxd,
It appears s if equation (1) is the bhtter equation THE STRUCTURE OF INTERPERSONAL BEHAVIOR
although some of the mixtures fit either equation equally IN THE DYAD, by U. G. Foa. [1962] 14p. incl. tables.
as well. (AFOSR-J256) (AF 61(052)121) AD 407860

Unclassified

1322 Also published in Mathematical Methods in Small Group
Processes; A Symposium, Stanford U., Calif. (June

Iowa State U. [of Science and Tech. ] Dept. of Physics, 20-23, 1961), ed. by J. H. Criswell, H. Solomon and
Ames. p. Suppes. Stanford U. Press, 1962, p. 166-179.

SOUND DISPERMON IN ETHANE-ETHYLENE MIX- Recent findings in support of the structural theory are
TURES AND IN HALO- ETHANE GASES, by L. M. presented. The contiguity principle is modified by
Valley and S. Legvold. [1962] [5]p. incl. diagrs. introducing the new concept of semantic principal
tables, refs. [AF AFOSR-61-87] Unclassified component and applied to behavior in the dyadic rela-

tion. In substance, the problem is to devise concepts
Published in Jour. Chem. Phys., v. 36: 481-485, for classifying behavior in such a way that the definition
Jan. 15, 1962. di the categories and the use of a metatheoretical

principle will predict their statixtical interrelation.
Souud dispersion is examined in ethane-ethylene The main findings concluded by thi3 study are: (1) A
mixtures, in 3 halo-ethane gases, and in a C2 H6 - new concept for ordering variables, the semantic
CH 3CHF2 mixture at room temperature. Double principal component, has been introduced and its useful-diCpersH 3 osemredatroom temperaetuaeispresDbe ness proved; (2) A close fitting of the theoretical and
andpsingle dispersionefordal otheer gtaespres. h empirical structure of interpersonal behavior has beenand single dispersion for all' other gases. The

rchieved; and (3) The circle of interpersonal behaviorre.axatlon timen and collision lifetimes are reported poie trigpitfretnigtempc halon wih sme izcusio ontheeffetivnes ofprovides a starting point for extending the map of the
alon with some discussion on the elffectiveness ofethane-ethane versus ethane-ethylse collisions. For interpersonal relations to include other variables such
the halo-ethane gases, the exchange mode used should as general and e sattsactions.
be the lowest mode of regular vibration, not the mode
of hindered rotation. The free flow of energy that 1325
occurs between modes of vibration in the same mole-
cule does not occur between the modes of vibration o I2 diferet mlecues C2 H6 CH3 HF2 whie ~Israel Inst. oi Applied Social Research, Jerusalem.2 different molecules (C 2H6- CH3 CHF 2) while in

collision. (Contractor's abstract) DYADIC INTERACTION: THEORY AND EXPERIMENT,
by U. G. Foa [1911] 2. [AF 61 (052)121] AD 632013

Unclassified
1323

Presented at Sixteenth Internat'. Cong. of Psychology,
Israel Inst. of Applied Social Research, Jerusalem. Bonn (Germany) July 31- Aug. 6. 1960.

FACET DESIGN AND ANALYSIS OF DATA ON Also published in Acts PsychoL, v. 19:. 07-468, 1961.
PERSONALITY AND ATTITUDES RELATED TO
HUMAN ORGANIZATION, by U. G. Foa and L. The report outlines a program o( theoretical and
Guttman. Final rept. Mar. 1962, lp. Incl. table, empirical research dealing with social learning in
refs. (AFOBR-3763) (AF 6i(052)i21) AD 288054 the dyad, which attempts to describe and predict how

Unclassified the behavior of a person changes as the result of his
interaction with another person. Some of the problems

The structure of interpersonal behavior and the investigated are: (1) The development of systematic
dynamics of social interaction were studied. Results categurles or a con-.eptual structure for the classifica-
achieved were: (1) The application of facet design and tion of interpersonal behavior; (2) The provision of a
analysis led to theoretical developments which were metatheory-the contiguity principle-for predicting
strongly confirmed by empirical results; (2) The empirical results from the conceptual structure; (3)
concept of semantic princ#pa component developed The analysis of the interpersonal structure; and (4) The
has strengthened the potential value of facet theory; relation of behavioral to Interpersonal structures.
(3) The new structure of interpersawd behavior, which
was found, has classified, sysatmatlzed and integrated
a good deal of previous i rk in this area; (4) Some Israel Inst. of Tech., Haifa.
concepts for a better understanding of the way people see Technion - Israel Inst. of Tech., Haifa.
deal with each other were provided; and (5) The model
of social interaction developed and tested has narrowed
the gap between laboratory models and real life
situations.
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1326 P. Broveto, and C. Cortese. [1962] [7]p. incl. dlags.
(AFOSR-3767) (AlF 61(C52)3U) AD 611506

Istituto Elettrotecnico Nazionale "Gallleo Ferraris", Unclassified
Turin (Italy). Also -ubl.shed in Luminescence of Organic and
ON THE RELATION BETWEEN FROZEN POLARIZA- Inorganic Materials; Internat'L Cen., New York U.,
TION AND ELECTROLUMINESCENCE OF ZnS CELLS, N. Y. [1961] ed. by !. P. Kallmann and G. M. Spruch.
by G. Bonflglioli, P. Brovetto, and R. Malvano. New York, Wiley & Sons, 1962, p. 605-611.
Summary rept. Part B, Jan. 1962 (201p. incl. dagrs.
(AFOSR-2321, pt. B) (AF 61(052)328) AD 274008 Commercial cells of ZnS: Ou, Cl, mostly cubic phase,

Unclassified were excited with sL-,gie transients of voltage, both
rising and faiing, where dv, dt was constant. The max

The kinetics of the decay of the frozen polarization voltages were 120-220, and the cons"ant dy/•t values
shown by an electroluminescent celi 1ELC) after were 10 to 3 vimsec. The cell was 'dewed by a 14-
excitation with a suitable waveform of electrical dynode photomultlplier through a 150-A -wide inter-
potential has been studied as a function of tempera- ference filter, honeycomb co.ltuator, and elt.er a
ture between 7* and 42.5*C. The order of the kinetics green-5200 or blue 4700-A filter. The light pulses
was evaluated as well as the thermal activation energy, lasted -1 msec. The green light emitted was constartly
which turned out to be around 2. 5 ev. This figure -5 times the blue in intensity, and the lig't max for
corresponds closely to the ionization energy of Cu* risL.g voltage were about double those for falling voltage.
impurities in ZnS(Cu) phosphor. The kinetics of When the time between voltage pulses is lets than I sec.
the decay of the amount of light which an ELC gives the light output is bigger by - factor of several hun&-ed
out under excitation by a single linear voltage over that obtained at each pulse at intervals of 10 - 15
transient retarded on variable amounts with respect min. Sufficient recovery was shown P' 7-min intervals
to a previous excitation were investigated. The latter between single-pulse experiments. The potenaal
consisted of a train of linear transients long enough to barrier at the sulfide grain surface seems modified
saturate.the celL The phenomenon has been followed during the passage of the current.
from -44.56 to -47. 5C, and again an activation
energy has been found of roughly 1.5 ev. The connec-
tion between these 2 experiments and its possible 1329
implications are briefly discussed to cast some light
c'n the mechanism of barrier injectiong of carriers in Istituto Elettrotecnico Naaionale "Galileo Ferrarts',
EL phosphors. (Contractor's abstract) Turin (Italy)

NUMERICAL ANALYSIS OF BARRIER-INJECTION
1327 ELECTROLUMINESCENCE. Part I, by G. BoefiglioU,

P. Brovetto, and A. Suardo. Final rept.
Istituto Elettrotecnico Nazionale "Galileo FerrariW', Nov. 1962 [18k. incl. diagrs. (AFC6R-4581)

Turin (Italy). (AF 61(052)328) AD 401372 Unclassified

CALCULATIONS ABOUT BARRIER-INJECTION Numerical analysis concerning barrier-injection
ELECTROLUMINESCENCE, by G. BonfiglioU, P. electroluminescence is discussed. The current density
Brovetto, and A. Suardo. July 1962, 22p. incl. through an (admittedly cubic shaped) grain of toe
diagrs. (Technicl note no. 7) (AFOSR-3442) phosphor powder, when a linear transient of electrical
AF 61(052)328) AD 284386 Unclassified potential is applied to the whole cell is evaluated. Also

the shape of the ensuing light pulse is foumd.
A calculation is given of the vurrent flowing across (Contractor's abstract)
a condensex- type electrolum•iescent cell excited
with a constant- slope voltage Iransient. This is the
wavflorm used in preliminary experiments. The 1330
theory followed in this calculation is that advanced by
ZaLrn, whereby tunel efect at a surface barrier of Istituto Naaionale di Ottica. Florence ýLtaly).
finite cross extension is invoked. On these grounds,
equations are developed which give the shape of the EYE DOMINANCE IN AN r..PTY FIELD, by G. F.
light pulse produced by the EL cell wndergoing a linear Mor. [1962] [71p. Incl. tables. (AFOSR-2880)
transient of electrical potential. (Contractor's (AF 61(052)80) Unclassified
abstract)

Also published in Atti Fondazione G. Ponchi, v. 17:
55-61, Jan.-Feb. 1962.

1328
Eye dominance is tested by the aid of a series of tests

Istituto Elettrotecnico Nazionale "Galileo Ferraris', such as tthe bionocular test, the Jasper's test, the
Turin (Italy) persistency of after Images, etc. In addition, the

proposal is advanced of testing the differences
ELECTROLUMINESCENCE OF ZnS EXCITED WITH between the 2 eyes on the bass of the differences
LINEAR VOLTAGE TRANSIENTS, by G. Bonfiglioli, between tQe fluctuations in perception occurring under
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MESOPIC LUMINANCES AS A FUNCTION OF CON- 1337
TRAST, by L. Ronchi and A. M. Ercoles. [19621
[121p. ind. diagra. refs. (AFOR-4196) Istituto Nazionale di Ottica, Florence (Italy).
(AF EOAR-61-34) Unclassified

ADAPTATION AND TRAINIG EFFECTS IN ERG: I
Also published in Atti Fondatlone G. Ronchi, v. 17: LONGTERM ADAPTATION, by 8. J. Freedman and

185-196, Mar. Apr. 1962. L. Ronchi. [1962] [16. incL dlagrs. (AFOSR-4198)
(In cooperation with Massachusetts Mental Health

The eye is first presented with a bi.partite field, Center, Boton) [A? EOAR-81-34] Unclassified

consisting of 2 adjacent fields of dfferent luminances,
the relative contrast being c; after a given adaptation Also published in Atti Fondazione G. Ronchi, v. 17:
time T, the eye is presented with a field of uniform 381-386, July-Aug. 1962.
luminance upon which, If steady fixation is maintained,
a difference of brightness is seen to persist for a given For abstract see item no. 1904, Vol. VI.
time t. For given values of both T and c, the behavior
of t as a function of log luminance has been recorded; t
is found to vary from a few seconds to, say, 150 sec. 1338
For low values of c, the difference of brightness appears
appears after a latency time of a few seconds. Last, Istituto Nazionale di Ottica, Florence (Italy).
the transition between the 2 zones of dfffer-nt brigh-
ness appears as delimitated by a dark band. In SUBJECTIVE SHARPNESS AND COHTRAST THRE-
addition to such a slov- effect, a rapid bright band Is HOLD, by M. BittMnW [1962] [9k. IncL diagrs. r•e.
seen to appear for a brief time after the omnt of the (AFPOR-4199) (AF EOAR-61-34) Unclassified
gradient of brightness. The likelihood of perceiving
such a band, as determined by collecting the responses Also published in Atti Fondazione G. Ronchi, v. 17:
recorded in a number of successive presentations, is 387-395, July-itu. 1962.
found to be good at photopic levels, if contrast exceeds,
say, 0. 50; for lower contrast the perception of the The threshold of visibility and of subjective sharpness
band is counteracted by the above reported slow effect. of objectively sharp cotoured targets have been
From a theoretical stand point, the attempt is made determined at various luminance levels. Subjective
to correlate both the bright and the dark bands due to sharpness threshold relative to corresponding cotrast
a difference of brightness with the bright and the dark threshold is constant at photopic levels, while, in the
Mach bands due to a difference of luminance; in other range of scotopic luminances, it increases with de-
words, a tentative explanation of Mach phenomenon in creasing luminance.
terms of adaptational effects is saested.

1339
1336

Istuto Nazionale di OWcA Florence (Italy).
Istituto Naztionale di Ottica, Florence (Italy).

ON THE VARIABILITY OF THE RATES OF RISE AND
ON THE SHARPNESS OF DEFOCUýSED CONT OURS, DECAY OF THE SCOTOPIC B-WAVE, by A. M. Ercoles
by L. Ronchi and L Adachi. [ 1962] !7k. incl. diagra. and E. Masci. [1962][4k. incl. Mus. diagrs.
table. (AFOSR-4197) (AF EOAR-61-34) Unclassified (AFOSR-4204) (AF EOAR-61-34) Unclaastfied

Also published in Att Fondazione G. Ronchi, v. 17: Also published in Atti Fondazione G. Ronchi, v. 17:
405-411, July-Aug. 1962. 362-365, July-Aug. 1962.

A step of luminance is brought out of focus and the Typical electroretinographic responses were examined
threshold of disappearance of the Mach bands, under the following experimental conditions: Mauwellian
delimitating the graded zone -etween the 2 plateaus, is view, focal area 3', exposltion time = 40 msec. It
determined. This depth of focus (pupil diam 2. 5 um) is shown that the standard deviation of the scotopic
is found to be of the order of 3.5 dt, and, in addUtion, b-wave is of the same order Cd magnitude for both the
it is found to increase when contrast is increased. By mean rate of rise and of decay, respectively. It is
adopting a quite different criterion, but with about the concluded that when a long time constant (0. 8 sec) is
same pupil (3 mm) Campbell finds that his depth of used, the ERG response as a whole may give Indications
focus (ci about 0. 4 dr) decreases when contrast is about the component of adaptation to light of the
increased. This contradlctJon, however, is only scoptopic retina.
partial, wn that, in both the experiments, the slope of
the spatial gradient of luminance, at the retina, needed
for reporting a sharp vision, is the lower the lesser 1340
the contrast difference is. The results are discussed
in terms of local adaptation mechanisms. Istituto Nazionale di Ottica, Florence (italy).

MEMORY FOR BRIGHTNESS: STIMULI OF SMALL

SIZE, SURROUNDED BY DARK, by M. Conticelli.
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[1962] [10ip. [Series no. 4; rept. no. 386] Abso published in Atti Fondazione G. Ronchi, v. 17:
(AFOSR-J203) |AF EOAR-61-341 AD 400064 623-627, Nov.-Dec. 1962.

Unclassified
Classical findings are confirmed as far as red, green

Also published in Atti Fo'dazione G. Ronchi, v. 17: and white lights are concerned, in that sensitivity to
497-506, Sept. -Oct. 1962. flicker is once more tested to be greater for the fo•vea

than for the periphery at high luminance levels. A
Two stimuli, of different luminances (boti mesupic), peculiar effect is tested in the case of blue light, in
in a dark room were delivered to the central retina that the maximum sensitivity is tested at 15 to 20W of
either contemporaneously or in succession. Subjects eccentricity at both lower frequencies (up to 15 to 18
are instructed to express their judgement about the cps) and higher frequencies (greater than 30 cps). In
relative difference of brightnesses. In the first part the intermediate range, foveal sensitivity to flicker is
of the experiment, the luminance of the former found to be grtater than peripheral sensitivity. Results
stimulus differed with respect to that of the latter by are discussed. As a practical implication, the narrow-
0. 1 log units; in the second part, 0. 2 log units. In ing of the visual field at high speeds of driving is taken
the latter case, the number of wrong responses was into account. (Contractor's abstract)
found to increase rapidly when passing from the
simultaneous match to the memory, match, correspond-
Log to a time interval of 8 sec. If such an interval 1343
is increased from 8 sec to 60 sec, a slow increase
in the number of wrong responses is found. Once Istituto Narionale di Ottica, Florence (Italy).
accepted that an adaptational process affecting the
trace left by the former stimulus is at work, the QUANTITATIVE ASPECTS OF THE BLUR-TO-SHARP
time constant of such a process can be evaluated. TRANhiTION, by L. Ronchi. [1962] [25]p. incl. diagrs.

table, refs. (AFOSR-J234) (AF EOAR-61-34)
AD 400868 Unclassified

1341
Also published in Atti Fondazione G. Ronchi, v. 17:

istituto Nazionale di Ottica, Florence (Italy) 646-670, Nov.-Dec. 1962.

VISUAL EFFECTS PRODUCED BY A STIMULUS The effects produced by a graded distribution of
CONSISTING OF A NUMBER OF BLACK LINE luminance delimitated by 2 uniform fields di different
SEGMENTS VIEWED ON A BRIGHT BACKGROUND, luminances are discussed, on the basis of experimental
by L. Ronchiand G. BottaL [1962] ji6op. [Series data produced by a number of authors. The main find-
no. 2; rept. no. 9971 (AFoSR-J204) [AF EOAR-61-34] ing ia taat the slope of the graded zone, at the thres-
AD 400446 Unclassified hold of visibility of the bright Mach band, increases

when the difference between the luminznces of the
Also published in AttU Foodaxione G. Ronchi, v. 17: 2 uniform fields is increased. Thus, one cannot speak
507-522, Sept.-Oct. 1962. of limiting slope in an absolute sense. It is considered

that the early distinction between border and surface
The brightness enchancements and depressions contrast is abolished and it is assumed that sensation
occurring when filling in a blank bright sheet with a of sharpness, Mach phenomenon and simultaneous
variable number of black straight line segments, all contrast effect might by subserved by the same
parallel and lying in a fronto-parallel plane, are mecha~smi. An attempt is made to explaining the
repc--ted; the measurement of the observed effects is reported results in terms of rapid local adaptation.
performed by a method based on the determination of Suchi an effect seems to play the major role when the
the threshold of flicker relative to a small exploring wij.n of the penumbra is lesser than, say, 24'.
spot. In addition, by bending a thin straight line For larger penumbrae (up to about 5'), the Mach
segment to a greater or lesser extent, various config- phenomenon ceases to appear sharp or vivid. The
uraUtie are created and a method for classifying the perception of sharpness in the case of a thin stripe is
various letters Of the alphabet is suggested. The discussed, and some problems connected with the
res~ilts are discussed in terms of the current theories vLsual resolving power, as determined by the aid of
of retinal interactin,.s. a grat*nr, are emphasized. (Contractor's abstract)

1342 1344

Istituto Naxionale dl Ottica, Florence (Italy). Istiuto Nazlowale dl Ottica, Florence (italy).

A CMPWARISo BETWEEN FOVEAL AND RED AND BLUE ELECTRORETINOGRAMS AT
PEIUPHERAL FLICKER SENSITIVITY FOR COLORED VARIOUS LUMINANCES, by A. M. Ercoles. [1962]
LIGHTS, AT PHOTOPIC LEVELS, by M, Bittini. [101p. incl. diagrs. table. (AFOSR-J235) (AY EOAR-
[1962] [15p. incl. diagra. (AFOSR-J233) (AF EOAR- 61-34) AD 400867 Ur.lassaf.ed
61-34) AD 400850 Uncla~ssfied

Also published in Atli Fondazione G. Rnochi, v. 17:
628-637, Nov.-Dec. 1962.
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Electroretinographic intensity functions are recorded the visibility of a detail decays more rapidly in the
from a dark-adapted eye stimulated by 2 beams: one parafovea than in the fovea. Second, the change In
red, the other blue with variable relative angular ex- retinal stimulation produced by a movement of a given
tents. The comparison of these curves with t:iose amplitude Is more effective in maintaining the visibility
obtained by a red stimulus or by a blue stimulus, , the detail when this is imaged in the fovea than In
shows that the simultaneous presentation of 2 stimuli the pa.-afovea.
far apart in the spectrum produces a complex electro-
retinographic response and evokes a series of inhibi-
tion and facilitation effects. 1346

Istituto Nazionale dl Ottica, Florence (Italy).
1345

CERENKOV RADIATION IN A LAYERED MEDM,
Istituto Nazionale di Ottica, Florence (Italy). (Abstract), by L. Ronchi and G. T. di Francia.

11962] [lk. [AF EOAR-61-]34 Unclassified
VISIBILITY OF A STEADILY FIXATED OR
STABILIZED TEST OBJECT AS A FUNCTION OF Presented at annual meeting of the Opt. Soc. Amer.,
EXCENTRICrTY, by A. M. Ercoles and A. Fiorentini. Rochester, N. Y. [1962].
[1962] [8]p. incl. diagr,. table. (AFOSR-J236)
(AF EOAR-61-34) AD 400870 Unclassified Published in Jour. Opt. Soc. Amer., v. 52: 1315,

Nov. 1962.
Alsopublished in Atti Foedazione G. Ronchi, v. 17:
o3-45, NOV.-Me. 1962. The medium considered consists of a set of equls.aced

metal films, imbedded in a dielectric whose refractive
A narrow black line on a bright background inter- index is such that the velocity of the charged particle
mittently disappears when the subject tries to keep is above threshold for Cerenkov radiation. The first
his eye steady by voluntary fixation or when the eJects and last films are in contact with vacuum. The radiated"of both voluntary and involuntary eye movements are field results from a complicated combination of transi-
prevented (stabilized retinal images). The time of tion radiation and Cerenkov radiation. Due to the
visibility o the linr an a fraction oI the total observa- finite size of the system in the direction of the particle
tiun time was mea -wed for wirious retinal eccen- velocity, diffraction also must be taken Into account.
tricities o the une, from 6 to 150 min arc. The total However, it is possible to give the solution in a finite
tune of visibility is found to decrease with increasing form for any number of films. Some computix ons
eccentricity both with voluntary fixation and with have been performed in order to plot the gain over pure
stabilized image. This result can be probably ascribed Cerenkov radiation for a number of values of the
to 2 facts. First, in the total constraint of movement, several parameters.
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1347 Nickel hydrogeneting catalysts; and (4) lWte studies on
the chemisorptlon of hydrogen and nitrogen on iron

John Carroll U. [Dept. of Physics] Cleveland, Ohio. synthetic ammonia catalysis.

IINGLZ-CRYITAL ELASTIC CONSTAN1IS OF POTAS-
SMUM (Abstract), by W. Marquardt, J. Trivisonno, and 1350
T. Klucher. [1962] [lp. (Sponsored jointly by Air
Force Office of Scientific Research under [AF AFOSR- Johns Hopkins U. Dept. of Chemistry, Baltimore, Md.
62-224] and Office of Naval Research) Unclassified

FAR INFRARED SPECTRA OF FREE RADICALS AleD

Presented at meeting of the Amer. Phys. Soc., REACTIVE MOLECULES AT 4°K, by D. W. Robinson.
Cleveland, Ohio, Nov. 23-24, 1962. Final rept. Sept. 15, 1962 [9)p. incl. table, refs.

(AFOER-3613) (AF 4C(638)468) Unclassified
Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
W, NO 1. 23, I9. The ,bsorption spectra of several symmetric-top

molecules, (CHI3 CN, H3 CCvCH, (CH3 )3 N, and F3 CH
The single-crystal elastic constants of potassium have have been investigated. From this study, it was possi-
been measured as a function of temperature by the ul- ble to estimate a previously undetermined centrifugal
trasonic pulse-echo technique. The crystals were
grown In air by a modified Bridgman technique. A distortion constant, Di - 1.45 *•0. 3 x 10-7 cm for
discussion of the growth process and the preparation methyl cyanide. Crystals of benzene, chloroform,
of the acoustic specimens is l-esented The values carbon dioxide, nitrogen dioxide, and iodoform were
of the measured stiffness corstasts at 195K are (Ci 1 + analyzed. Chloroform, iodoform, and nitrogen dioxide

C1 2 + 2C44)/3 - 0.527, C 44 0. 207, and (CII-C 12 )/2 = absorbed between 70 and 30 cm- 1 , but no features

0.032 in units of I•'I di/cm2 . Thebl ltmodulus sharp enough to measure were seen. Benzene and car-

compted from the measured stiffness has the value of bon dioxide crystals were transpkrenL Hydrogen
0.1x 10 2' cloride and hydrogen deuteride have also been stud-

0. 31 K 10 dyn/cm. led, a band has been found at 87 cm-I which does not
shift vppreciably when the hydrogen is replaced by

1348 deuterlum. At long wavelength, acetaldehyde was found
to give a spectrum like that expected of a symmetric

Joths Hopkins U. Dept. of Chemistry, Baltimore, Md. top. Other molecules tested included F3 CSF 5 , disi-
loathe, and H3 C-C'C-SiH3 .

THE OTYROPIC-EXCHANGE REACTIONS OF B2 H6

WrIH DT, HT, AND HD, by J. S. Rlgdeu and W. S. 1351
Koski. [196] [10]p. icl. diWr. table. (Technical
note no. 16) (AFOSR-1633) (Sponsored jointly by Air Johns Hopkins U. Dept. of Chemistry, Baltimore, Md.
Force Office of Scientific Rzsnt-cb under AF 18(600)-
1526 and Atomic Esergy Commission) Unciassified INFRARED SPECTRUM OF METHYLSILYLACETY-

LENE, by D. W. Robinson and R. B. Reeves. [19621
_ . o Jur. Amer. Chem. Soc., v. 83: [6)p. Incl. diagrs. tables, refs. (AFO6R-J1) (AF 49-
3037-30Wv, July U, 196I. (638)468) AD 400395 Unclassified

For abstract see item no. 1219, Vol. V. Also [iblihwl in Joar. Chem. Phys., v. 37: 2625-
2630, Dec. 1, Ivez5.

1349 The compound methylsilylacetylene has been prepared

for the first time and its vibratioml spectrum has been
Johns Hopkins U. Dept. -4 Chemistry. Baltimore, Md. obtained and assigned. Al bat 2 of the fundamentals

have been Identified. The rotational Q branches of the
NEW MICROCATALYTIC CHROMATOGRAPHIC TECH- perpendicular bands have been resolved for the - group
"NIQUE FOR STUDYING CATALYTIC REACTIONS
AND CATALYTIC ACTIVITY OF METALS, by P. H. modes of SiB3 , and a comparison of the Coriohs coupling

Emnyett. Final rept. Aug. 15, 1957 - Oct. 15, 1962 constants with those of other silyl-containing molecules

1581p. locl. illus. diagrs. tables, refs. (AFOSR- indicates a low or vanishing barrier to internal rota-
4949) (AF 18(603)129) AD 414022 Unclassified tion. Th% relative intensities of the Q branches further

supports this observation. (Contractor's abstract)

The aim of this project is to obtain new basic knowl-
eige and idmas relative to the mechanism of catalytic
reactines and the factors important in the activity of
catalysts. Topics discussed are: (1) the use of the
new miccatalytic chromatographic technique for
studying catalytic reactions; (2) the catalytic hydroge-
maUng activity of nickel, copper and nickel-copper
alloys; (3) the nature ri the hydrogen content of naey
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1352 1355

Johns Hopkins U. IDept. of Mathematics) Baltimore, Md. Johns Hopkins U. [Dept. of Mathematics] Baltimore, Md.

THE E)WTENCE OF LARGE OR SMALL SOLUTIONS ON THE LOCAL LINEARIZATION OF DIFFERENTIAL
OF LINEAR DIFFERENTIAL EQUATIONS, by P. EQUATIONS, by P. Hartman. 11962] [16p. (AFORR-
Hartman. 11960] [91p. (AFISR-3835) (AF 49(638)970) J1527) (AF AFOSR-62-45) AD 426515 Unclassfied

Unclassified
Also publshed in Proc. Amer. Soc.. v. 14: ,8-573,

shed in Duke Math. Jour., v. 28: 421-429, Aug. IN3.

Consider tae autonomous system of real differential
For abstract see item no. 103J, Vol. IV. equations (1) x! - Ex + F(x), where x is an n-vector, E

a constant matrix and the perturbation F(s) - 0([I) as
x - 0. The following result is proved in the paper. It

1353 F(x) in (1) is of class C1 for small 1x[ (or uniformly
Lipechitz continuous with a Lipschitz constant for Ix

Johns Hopkins U. (Dept. of Mathematics] Balhmore, Md. ! c which tends to zero as c - 0) and each eigenvalue of
E has remi part different from zero, thev there exists a

ON DICHOTOMIES FOR SOLUTIONS OF N-TH ORDER topological map R;u = u(m) of a neighborhood of z - 0
LINEAR DIFFERENTIAL EQUATIONS, by P. Hartman. onto a neighbbohood of u - 0 such that solutions of (1) are
'19621] 14p. incl. refs. (AFO6R-3836) (AF 49(638)- mapped onto solutions of the linear system u' - Va. The
970) Unclassified analogue of this result was proved previously by the

author under the assumption that F is of class C2 .
Also publiahed in Math. Ann., v. 147: 378-421, 1962. (Math. Rev. abstract)

Much of the genera: theory (Part I) is a transcription of
some of the results el Massera and Schqffer from a 1356
first order differental operator to a more general oper-
ator. The results of Parts II (higher order differential Johns Hopkins U. [Dept. co Mathematics] Ba&itmore, Md.
ecrqations) and MI (oecond order differential equations)
are deduced from Part L An appendix deals with a real ON UNIQUENESS AND DIFFERFNTIABILITY OF SOLU-
scalnr, second order linear equation. It is shown that TIONS OF ORDINARY DIFFERENTIAL EQUATION(S, by
the methods used in Part m give oscillation and non- P. Hartman. [1962] (14)p. incl. refs. (AFOER-J1523)
oscillation theorems an. a new criterion for Weyl's (AF AFOSR-62-45) AD 427514 Unclassified
limit-point published in Noniner Problems; Proc. ofa Sym-

posum~, Wisconsin U., Madison (Apr. 30-May 2, 1962),
1354 ed. by R. E. Langer, Madison, Wisconsin U. Press,

1963, p. 219-232.
Johns Hopkins U, [Dept. of Mathematics] Baltimore, Md.

The object of this note is to obtain generalizations of the
ON UNBOUNDED TOEPLITZ MATRICES, by P. uniqueness theorems given In a previous paper (AM item
Hartman. 1196211201. incl. refs. (AFOSR-JI525) no. JHU. 09:00, Vol. 1) s•d to give a new, simple
(AF AFOSR-62-45) AD 427525 Unclassified proof of the -In results prneunted in the earlier report.

The proofs will depend on approximating f suitably and
Also ablihed in Amer. Jour, Math., v. 85: 59-78, uslng a priori estimates. The proof is based in prt on
Jan. 19yI 7 Inequalities related to those of D. C. Lewis, particular

cases of which have recently been used to obtain revolts
Let g(o) be a real-valued function in L2 (0, 2v) with on stability in the large.
Fourier series eZ.. go eln, and let T(g) ),

n, m = 0, ., be the associated, formally Hermitlan 1357
Toeplitz matrix. T(g) is regarded as a transformation

in L2 +, the space of functions In L2 whose negative Jdohn Hopkins U. [Dept. of Mathematics] Baltimo'e. Md.
Fourier coefficients vanish. Flndfig necessary and
sufficient conditions on g that T(g) be self-adjoint is ASYMPTOTIC BEHAVIOR OF SOLUTIONS OF ORDI-
equivalent to the solution of a closure problem. If f is NARY DIFFEREMTIAL EQUATPONS, by C. V. Coffmun.
in L 2 let M(f) be the closed span of I eiO, n = 0, 1,..., 62-45) AD 446449 Unclassd

and let N(f) be Ike closure of the projection at M(f) onto

L2 +. Then T(g) is self-adjoint if and only if N(g * i) = Also publihed In Trans. Amer. Math. Soc., v. 110.

L2 +. Sufficient conditions on f for N(f) - L2 + lead to 3r-51, Jan. 194.

conditions on g that T(g) be self-adjoint. For exmple, This paper is concerned with the asymptotic behtvior of
T(g) is self-adjoint if there is a determingtion 4(o) = solutions of ordinary difference equatioms with almoot
arc tan I/g(0) having a conjugate function s{o) such that constant coefficients, i. e. , equations having the form
exp '(01, (P * !g(o)-) is in L . (Mth. Rev. abstract) y(n + 1) Jv(n) + f(n, y(n)), where y is a d-voctor, J is
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a constant d ad matrix and f(n, y)isaeco-ud 16
function whWc is continuous i o ie n eoe
swall in aome seese " an Y (, Johns Hopkins U. Dp.o ehncBlioe d

1358 LENT JET,byG eksa.Ar192[)pinl

John" Hopkins U. [Dopl. o thmic)Baltimore, Md. Ucasfe

OK~ THE ASYMPTOTIC INTEGRATION OF ORDINARY preliminary results of measurements on a 2-dimen-
DIFFERENTIAL EQUATIONS, by P. Hartman and N. sional turbulent jet are. reported. The measurements
(haachic. JIM]J [151p. (APWR-64.608) (AF AFCWR- were made with a const.4nt temperature hot-wire se in
el-45) AD 44*94 Unclassified a region far enough downstroati to be approximately

self-preserving. The results include the lateral distri-
Alsopelsho inPaciic our Mah., . 1: 193-bution of mean streamwise velocity, together with rma
LM, ow.componients fluctuating velocittee '-4 Reynolds shear

perpendicular. to them. The remu re preliminary to
Various methoAs have been employed for the asymptotic the extent of needing corrections fox non-linear effects
Integration of oardinary d~ferentia equations, e.g., of the hot-wire. (Contractor's abstract',
successtve approximations, topological arguments In-
valving Walewski's or similar principles, and fixed
points theorems. The oibject of this n*Ae is to illustrate 1361
the application for th" purpose of a simple and general
theorem which is based, an the (ne hand, on Massera Johns Hopkins U. Dept. of Mechanics, Baltimore, Md.
and Schlifter's use at the open mapping theorem, and,
on the other hand, on Tychaiotf's fixed point theorem. GENERATION OF A "STRONGLY" SWIRLING JET AND
This general theorezn is essentially a corrected version PRELIMINARY £ PERIMENTS ON THE EFFECT ON
of Corduneam. IT'S DEVELOPMtENT OF INITIAL SWIRL DISTRIBU-

TION, by Wl, G. Rose. June 1962 [271p. inc. illus.
diagrs. table. (AFOSR-2552) (AF 49(638)248) AD 292300

1356 Unclassified

Jobno Hopkins U. Dept. of Mechanics, Baltimore, Mid. A description Is given of a devics4 designed to generate a
strongly swirling bturulent jet with an initial swirl dis-

A SW]RLING ROUND TURBULENT JET. 1. MEAN- tribution which is roughly a vortex with a core in solid
FLOW MEASUREMENTS, by W. G. Rose. [1962] [11 ). body rotati'm. Experimental results are reported of

cIne. Wels. diagre. refs. (AFCIIR- 1516) (AF 49(638)- measurements taken at the discharge of the unit (the jet
248) AD 406817 Unclassified origin) and along the axis of the jet issuing from it.

All measurements were takren on the jet axis and include
Presented at Winter anmutl meezing of the Amer. Soc. mean-velocities, axial turbulence intensity components,
Mech. Engineers, New York, Nov. 25-30, 1962. and mean static-pressure distributions. Bar-d on the

results, the device, or swirl generator, pe.-- -ins suc-
Aloo plidin Jor. AWLI Mech., -. 29: 615-25, cessfully. Although no radial distributions ~vire mess-

ured, the classification strong swirl Is justified in n'ert
by the magnitude of static-preesure differences gener-

A swirling jet of air is gererated for this work by flow ated' between ambient conditions and those on the jet
issain from a rotating pipe Into a reservoir of maotion- axis at its origin, and in part b,) the low values of Rossby
les" aW. At the pipe discharg:, the flow is roughly a iiamber tOat are established. The experiments ou the
fully developed, turbulent pipe flow in solid-body rota- eff ect of initial swirl distribution demonstrate Mhe need
tion. Owing to the very rapid decay of the swirl, meas- for a more eitenslve, and systematic investigation to
urements are confined to a region extendin from the separate swirl effects from Reynolds number effects. It
pipe discharge out to a distance of 15 pipe diameters. should be possible to ertablish the range of Reynolds
Mean-vel')city magnitude, and mean directions are the numbers and swirl xtrengths required with the swirl
primary texltile in addition, one turbulence intensity generator as it is presently constructed. (Contractor'sIcomponent is inclInded. All velocities and Intensities abstract)
were meass'red with a constant-temperature hot-wire
anetwometer having a lItearized response, and all
m-as veles were determined by electronic integration 1362
Contrasted with the nounwirling jet, the jet with swirl
spreads at a larger angle, entrains reservoir fluid more Johns Hopkins U. [Dept. of Mechanics] Baltimore, Md.
rapidiy, and consequently displays a awer rapid reduc-
tion of mean-velocity and growth of turbulence Intensity. CORRECTIONS TO AVERAGE MEASUREMENTS iN UN-
La its gross teateres, at large distances from the ori- STEADY FLOW, by W. G. Rose. [1962]1[ap. incl.
fice, the measured swirling jet agrees with the predic- diagra. JAY 49-'38)2481 Unclassl'iedI tims it -weak-swirl" amlyses. (Contractor's abstract)

Published lot Symposium on Measurement in Unsteady
YE~W,_Whester, Mass. (May 21-23, 1962) New York,

Amer. Soc. of Mech. Ergineers, 1962, p. 85-89.
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Results of 2 derivations are prebented: (1) the linearized from the free-.flight constant-velocity Impact of Identicat
response of a constant-temperature hot-wire anemome- specimens using the diffraction-grating technique for the
ter, and (2) the relationshlip between mean-flow direc- measurement of strain and surface angle. From the re-
tion and mean direction of flow. The response equation sults given In this paper, together with those obtainsd
includes the effects of variations in fluid tempera~ure earlier by Bell for annealed aluminum and the recent
and flow direction. Corrected equations for outputs In results of Sperrazza for pure lend, it may be concluded
terms of mean velocity, turbulence intensity, and shear that strain rate does not play a significant role in the dy-
stress are also presented. The relationship obtained nmmic plasticity of these annawled ... ce- centered-cublc
for the 2 directions gives their difference proportionsi metals. As in annealed alu-niunum and pure lead, plkstic
to a velocity correlation, and Is correct to within the strain propagation velocitie2, ma-mum strain ampli-
second order in the velocity fluctuations. (Contractor's tude, surface angle behavior, time of contact, and the
abstract) coefficient of restitutkert for annealed polycrysbaltise

copper are found to be given by the strain-rate indepea
dent theory ut plastic wave propagation. (Contracto's

1363 abstract)

Johns Hopkins U. (Dept. of Mechanics] Baltimore, Md.
1365

EXPERIMENTAL STUDY OF DYNAMIC PLA&STICITY
AT ELEVATED TEMPERATURES, by .1 F Bell. Johns Horkins U. [Dept. of Mechanics] Baltl'-owe, Md.
11961]1[)p. incl. illus. dlags. refs. [AF 49(538)423]

Unc~lassified CONCLPT OF FIFLD M3DES AND THE BEHAVIOR OF
THE MAGNETORYIDRODYNAMIC FIELD, by F. H.

Presented at Spring meeting of the Soc. for Experimen- Clauser. [19621 [231p. incl. diagro. tables, raes.
tal Stress Aaualysis, Philadelphia, Pa., May 10- 12, (AFOSR-J'184) (AF 4-.(638)496) AD 414028; AD 400162
1961. Unclassified

Published in Exper. Mech., v. 2: 181-186, June 1962. Also publised in Phya. Fluids, v. 6: 231-253, Feb. 1963.

It is shown that the diffraction- gratiig technique and A method for studying the behavior of fields by splitting
the optical-displacement used for the study of plastic their behavior into ladeX.-ndent field modes is presasted.
wave propagation at room temperature, may both be The method is used to explore the characteristics of
extended to within 100' F of the melting point of 'lumi- steady, 2-dtateasional, linearized magnetobydfrodynamitc
numn. In addition to the measurement oi stress history fields wi~lin'te viscosity and resistivity and arbitrary
at the impact face obtained by the extension of the load- orientation of the magnetic vector relative to the velocity
bar technique to elevated temperatures, strain-time, vector. It is shown that in genera! boxunchry layers and
surface angle-ti-e, time of contact, coefficient of wakes cease to exist In magnetabydrodynamics. Their
restitution, and displacement-time behavior At the free place is taken by diffusing waves which, in reality, are
end of the struck specimen may all b2 determined at the fields of a set of vlscozs-res'stiva socrces, vortices,
elevated temniteratures. Typical strain-time behavior poles and currents whose field lines are strongly cri-
is shown at 800', l000. and I100' F. for 3 types of ented along th* characteristic wavc directions. Whken the
impact situations. (Contractor's abstract) viscosity and resistivity are equal, these waves diffuse

in a simple and independent way, but when these quatl-
ties are not equal, the diffusing wAves generate a nww

1364 kind of wake which Is locatcd, veil-like, in the fan-
shaped region bttween the') wave directious. Thmes

Johns Hopkins U, [Dept. of Mechanics] Baltimore, Md. wakes are fed from the differential diffusion of the pri-
mary waves. In the special case for which the resistivi-

APPLICABILITY OF THE TAYLOR THEORY OF THE ty is much greater Gan the viscosity, a new type of
POLYCRYSTALLINE AGGREGATE TO FINITE AM- pseadc boundary layer is shown to exist in the velocity
PLITUDE WAVE PROPAGATION IN ANNEALED COP- field. When the viscosity in much greater than ;he re-
PER, by J. F. Bell and W. M. Wferner. '1962] [10]p. slstivitty, this pseudo boundaary layer occurs in the
inc. diagrs. table, refs. [AF 49(638)4231 magneticfield. (Contractor's absiract)

Unclaasifled

1P!blished in Jour. Appl. Phys., v. 33: 241C-2425, 13566

for the Taylor theor y of dislocations and the Taylor LQI LWI UE.V IFUNEO
theory of the polycrystalline aggfes~ate. For annealed ROUGHNES UPON THE TRANSITION M-_OCES, by

Taylor theory of dislocations. Using the Taylor the-ory Unclassifed

strain law for annealed copper is determinable from Also published in Arkiv Fysik. v. 24. 269-283, 1963.
compression stress-strain curves for single crystals.
These experimental data in annealed copper are obtained Recently, report was me-de on experiments indicatiiz
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technique, a single stress-strain law is found which is Also poblished in Jour. Mech. and Phys. SolWds,v. 11:

applicable at any temperature to any of these annealed !I3,Jan. -Fc. 1963.
metals whose melting point is specified. (Contractor's
abstract) For abstract see itim no. 1371, Vol. VI.

1371 1374

Johns Hopkins U. [Dept. of Mechanics] Baltimore, Md. Johns Hopkins U. [Det. of Medicine] Baltimore, Md.

COUPLED THERMOPLASTICITY, by 0. W. Dillon, Jr. THE GOITROGENIC ACTIVITY OF PEROXI)ASE, by
[196211131p. incl. diagrs. (AFOSR-4480) (AF AFOIR- J. P. Isaacs, J. C. lamb and others. [(121] [1p.
62-204) Unclassified (AFOSR-3443) (AF 49(638)580) AD 612455

Unclassified
A1opblishedin Jour. Mec:.. Ania Phys. Solids, v. 11:
ng-3. Jan.-Fe. 1963. Also publihed in Bull. Johns Hopkins Hoop., v. 110:

Experimental stress, strain and temperature histories
are reported for annealed aluminum tubes undergoing Peroxidase was administered to rabbits in oral dosages
torsional oscillations. These data show that heat is of 1-2 mg/kg body weight per day. The petoxidase has
generated when aluminum responds as a non-linear ma- been fed in form of cabbage, horseradish root, water
terlal. It is necessary, therefore to consider the coupl- extract of horse-radish root, and lyophilized horse-
ing between the thermal and mechanical fields. A deriva- radish peroxidase. Each of these has caused (a) follict-
tion of the coupled heat-conduction equation, with the har epithelial hyperplasla in the thyroid and (b) graded
rate of doing plastic work as a source term, is also pre- increases in thyroid weight with graded increases in
sented. This equation is a generalization of the experi- dosage of peroxidase. Ithas been possible to mewmrs
mental results. It has an advantage over isothermal spectrophotometrically a several fold increase .9 perar-
plasticity, in that conservation of energy is considered. idase activity in the thyroid glands of animals fed the
(Contractor's abstract) above materials. Peroxiduse levels in the blood of

these animals is also Increased. By way of Po-tr1 ob-
servations, 1-5 vlnylthiomsoltdone, n-propyliladracil,

1372 etc. inhibit perozidase activity in vivo and in vitro. TWe
lyophilized perozWLse when heated to cLaze densturatlon

Johns Hopkins U. [Dept. of Mechanics] Baltimore, Md. does not exert a goitrogenic affect. 1-5 vinylthio-
zolPdone is poorGRly soluble in water, yet the water ex-

TEMPERATURE GENERATED IN ALUMINUM RODS tract of horse-radish conaining peroxidase In dosages of
UNDERGOING TORSIONAL OSCILLATIONS, by 0. W. 2 mg/g day is very goitrogenic, producing a 50% in-
Dillon, Jr. [19621 161p. incl. illus. diagrs. (AFOSR- crease in thyroid weight in 14 days. Intravenous perch-
J54) JAF AFOSR-62-204] AD 400391 Unclassified duse in 1/100th the oral dosages (0.02 mg/k/day) causes

goiters and increases thyroid perovidase activity. For
Also published in .Tour. Appl. Phys., v. 33: 3100-3105, the present, the observation is advanced that oral ex-
Vt M1962. ogeons peroxiduse is goitrogeaic. Additional studies

are being pursued with the object f link more 4efl-

Experimental data on the heat generated during tor- nitely the intrathyroldal mechanism of goitrogaeesis with
sional oscillations of annealed aluminum rods are pre- the thyroid peroxidase.
sented. These results demonstrate the necessity of in-
cluding coupling between the temperature field and the
devilatorli components of strain when the material is de- 1375
firmed oeyond the linear elastic region. The experi-
ments are of sufficient duration that an approximate bal- Johns Hopkins U. [Dept of Medicine] Baltimore, ld.
ance of the heat generation and the losses by conduction
is finally reached. Temperatures in excess of 500WF STRIATE CORTEX CONNECTIONS IN THE MONKEY
are observed. It is also found hat heat is generated (Abstract), by _. E. Myers. [1962] [Iip. (AFOMR-66-
during the l-Rdxng parts of the cycle but that none in 1116) (AF AFOSR-61-38) AD 640671 Unclassified
created when the ý.t•terial is unloading. (Contractor's
abstract) Presented at Forty-sixth aanual meeting of the Federa-

tion of Amer'can Societies for Experimental Biology,
Atlantic City, N. J., Apr. 14-18, 1962.

1373
Also Lablished in Federation Proc., v. 21: 352, Mar. -

Johns Hopkins U. [Dept. of Mechanics] Baltimore, Md. Apr. 1962.

COUPLED THERMOPLASTICITY, by 0. W. Dillon, Jr. Patterns of degeneration were studied in monkeys after

11962] [131p. incl. diagrs. (AFOSR-JI220) (AF AFOSR- removal of small extents of the striate cortex. The
62-204) Unclassified Nauta-Gypx technique demonstrated degenerating fibers

streaming from the lesion arms through the wtite mat-
ter to distribute densely In cortex of neighboring sectors
of area 19. Either no fibers or extremely few fibers
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were found to pass into intervening area 18. Within ares Also published in Anat. Re_., v. 142: 216-217, 1902.
17 itself degenerating fibers were found only In immedi-
ate rlation to the lesions usually coursing horizontally The cortical and saubcortical patterns of connection were
within the granular layers witbout passing through the studied after total extirpation of the left occipital lobe in
white matter. No degenerating fibers entered the cor- a Macnaa mulatta. The removal was limited to areas
pus callosum nor did any distribute in the opposite head- 17, 18, and 19. In the ipsilateral hemisphere, the
sphere. Other contingents of fibers passed toward the Nauta-Gygaz technique revealed degeneration in cortex
brainstem to end in circumscribed areas of the lateral o (a) the inferior temporal gyrus extending into the
geaiculate maclesas, the supragesiculate nucleus and deptus of superior temporal sulcus, (b) the angular
the inferior and lateral subdIV.sions of the pulvinar. gyrus extending into the depths of the posterior portion in
Othe fibers coursed throug the thalamus to end in tie Intraparletal sulcus, (c) the arcuate gyrus, (d)
restricted areas of the superior colliculus. A very few lightly over medial surface of superior parietal gyrus
fibers passed into the zru incarta. bordering the lesion, and (e) in the subculum of temporal

lobe. In the contralateral hemisphere, while degenera-
tion was less pronounced, the pattern resembled that

1376 4escribed for the ipsllateral hemisphere. A notable ex-
ception occurred in the inferior temporal gyrus where

Johns Ho1kis U. [Dept. of Medicine] Baltimore, Md. only scattered loci of degeneration were noted. The oc-
cipital lobe tontralateral to the lesion was entirely free

COUMEGURAL CONNECTIONS IN THE NEOCORTEX of degenewtion apart from that zone corresponding to
OF MONKEY (Abstract), by F. F. Elmer and R. E. area 18. Study of subcortical structures revealed de-
Myers. [1962] [11p. (AFOSR-66-1117) (AF AFOSR- genera'tion in (a) the entire tail and in dorsolateral por-
el6Se) AD 41147 Unclassified tions of the body of caudate, (b) the entire claustrum,

(c) small posterior superior portions of putamen, (d)

Also published in Proc. Iaternat'l. Union of Physiologi- posterior portions of reticular nucleus of thalamus and
i Sciesce Twenty-second Internmt'l. Cong., Leyden in zona Inerta, (e) in the inferior and lateral pulvinar

(Netherlands) (Sept. 10-17, 1902),Amsterdem, Excerpts nuclei, lateral geniculate nucleus, lateral posterior nu-
Medica Founbtion, v. 2: Abstract no. 1096, 1962. cleus, and dorsomedial nucleus of thalamus, (f) in su-

perior colliculas and pretectal region, and (g) in roetro-
Patterns of Uber degeneration were studied after iran- lateral portions of •ontine nucleus.
section at corpus callosum, anterior commissure and
pesitertiumn in the monkey. Using the Nanta-Gygax tech-
nlquesact lobe of the cerebrum was found to receive 1378
conmissural fibers. The frontal lobe was distinguished
by diffuse, relatively dense degeneration throughout the Johns Hopkins U. [Dept. of Physics] Baltimore, Md.
cortical areas. Small degeneration-free foci were found
only on the medial and orbital surfaces, and buried in NEW PARTICLES AND THEIR INTERACTION WITH NU-
the central fissure. The parietal lobe exhiited richer CLEONSI Final rept. July 1, 1956 - Dec. 31, 1962
contrasts with especlally dense degeneration throughout [131p. inL refs. (AFOSR-2661) (AF 18(603)143)
Inferior parietal gyrs (area 7) while degeneration-free AD 277922 Ucclassified
zones characterized the hand and foot subdivisions of
postesntral gyrus and dorsal and madial surfaces of This report is a summary of the work accomplished in
sp.3ior parisal gyrus. The temporal lobe was re- high energy ;$ysics under this contract. The primary
markable for the general paucity of deeneration. Only purpose of thc proposed program was the study of the
in cortex bordering the depths of superior temporal properties j the new particles that had been discovered
sulcus and in the cortex of more superior reaches of fr. cosmic rays and at high energy accelerators. One by-
superior and inferior temporal gyri were more dense product of the study was the actual discovery of one of
foci found. The occipital lobe was largely free of de- the new particles. The initial technique used was that of
generation except for those regions approximately coex- photographic nuclear emulsion, but as the nature of the
teusive with cortical area 18. The insular cortex ex- field changed, the newer technique of the bubble chamber
hibited degenerating fibers in profusion in its posterior was more frequently used.
superior quadrant, in moderate numbers in its anterior
superior quadrant, and in small numbers in its inferior

qudraits. The cingulate gyrus received degenerating 1379
fibers mainly in its dorsal half. Anterior commissure
fibers could be clearly traced into the region of inferior Johns Hopkins U. [Dept. of Physicsa Baltimore, Md.
temporal convolution. AN ANALYSIS OF THE PRODUCTION OF ' 1 AND w

MESONS BY THE DITERACTIONS OF PIONS WITH

1377 DEUTERIUM, by T. Toohig, R. Kraemer and others.
(1962] [4)p. incL dlagrs. (Sponsored Jointly by Air Force

Johns Hopkins U. [Dept. of Medicinhe -altimore, Md. Office of Scientific Research under [AF 18(603)143],
National Science Foundation, and Office of Naval Re-

CONNECTIONS OF OCCIPITAL LOBE IN THE MONKEY search) Unclassified
(Abstract), by P. Black and R. E. Myers. [19621 [1]p.
(AFOOR-W1-ill8) (AF AFOSR-61-38) AD 639511

Unclassified
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[3
Published in Proc. 1962 Internat'l. Conf. on High -En- The at-rest reaction K7 + He

4 
- + + + He3(l) is betag

ergy Physics at CERN, Geneva (Switzerland) (Juiy 4-11, avestigl"e in a helium bubble chamber exposed to a
1962), Geneva, CERN, Scientific Information Service, slow K- beam at the Bevatron. Wo'ng vidence has al-
1962, p. 99-102. ready been found in reaction (1) for the productioa cf

The 72-in. bubble chamber filled with liquid deuterium Y via K" + He
4 - Y1-+ 43, Y 1  - " A° s

was used to study multi-pion resonances occurring in our new data confirm this effect. If the kaco is pseudo
e-D interactions at a beam momentum of 1230 mev/c. scala and the absorption occurs in an a state, tho the
The effective mass distribution for the 3-pion system angular distribution of the decay produrts of the7 (iin its

from events fitting the reaction w+ + d - p + p +wa +- " + rest frame) is isotropic foar Y of spin 1/2, where AI
0
0f is shown. The peak of the 1 meson isa t 546 mev; the is 1 - 3 cos2 9 for spin 3/2. The above argument neglects

peak of the w meson, 769 mev. The impulse model of final state interactions. The original duta sugested
nuclear reactions wan used to analyze the events as Y-N isotropy. New experimental results of higher statistical
interactions. The number of ,'s and w's produced as a confidence will be presented.
function of the total energy in the w-N center of mass and
the production angular distribution of r's and w's are
shown. The absolute cross sections for the production 1382
of Ws and w's at this beam momentum, that subsequently
decay by charged modes were determined to be 0,,
d0.22:t 0.06 mb and 1 = 1. 3,0.4 mb. Johns Hopkins U. (Dept. of Physics] Baltimore, Md.

SYSTEMATICS OF E PRODUCTION FROM THE INTER-
ACTIONS OF PIONS WITH DEUTERIUM, by f. Kraeme,

138C M. Nusaulm e and others. [1962•] [4. incl. diagri.
(Sponsored jointly by Air Force Office of Scientific Re-

Johns Hopkins U. [Dept. of Physical Baltimore, Md. search under [AF 18(303)143] and National Science Foun-
dation) Unclassified

THE DECAYS OF THE 17 AND TYE u, 41ESONS, by M.
Meer, R. Strand and others. [1962] [51p. incl. dlagrs. Published in Proc. 1962 Interniat'L Cont. on High-Ewsy-
(Sponsored jointly by Air Force Office of Scientific Re- gy Physics at CERN, Geneva (9witzerland) (July 4-11,
search under [AF 18(603)143] National Science Founds- 1962), Geneva, CERN, Scientific Information Service,
tion, and Office of Naval Research) Unclassified 1962, p. 273-276.

Published in Proc. 1962 internat'l. Conf. on High-Ener- The Berkeley bevatron and the Alvarez 72 in. bubble
gy Physics at CERN, Geneva (Switzerland) (July 4-11, chamber filled with deuterium were used in inettigatl
1962), Geneva, CERN, Scientific Informaton Service, charged Z hyperon production in s*-deatertiumnnter ac-
1962. p. 103-107. tions. Invariant mass histograms for the reactions •÷ +

The decays of the t and the w mesons were studied in the d - L+ + K+ + n and v- + d -'" + K+ + n are shown.
reactions v+ + d - p + p + +r I v- + *0 and i+ + d - p + p+ Comparison of experimental distributiom with phs-e
neutrals. The total cross section for proieuction of 7) space predictions indicates that strong final state itterac-
mesons that subsequently decay by a neutral mode was tions are small if present at all in these processe.
found to be 0. C8 *0.2 mb. The neutral-to-charged Total cross sections were determined as follows: for
decayoratio for io is 3.1r *. 1.2. The upper•limit on the *+ + p + (n,) -E+ + K+ + (a) (0. 171* 0. 031) tab; for
corresponding ratio for w is 7 *6%, and for o 6 1 40%. 5
Possible spin and parity assignments for w and n are r+ + n + (p) -' + K

0 
+ (ps), (0. 177* 0. 033) rb; for

suggested. r + p - (n) -E- + K+ (ns), 0. 200*0. 028 nib; and for

1381 T- + n + (p) Z + K0 + (p), (0.185 * 0. 035) mb, where

ns and p, reprement the non-znte cting aucleon.

Johns Hopkins U. [Dept. of Physice] Baltimore, Md.

INVESTIGATION OF THE REACTION K- + He
4 

- Y 1 1383

He
3 

(Abstract), by M. Mdeer, A. Pevrner and others.
[1962] [lji. (In cooperation with Northwestern U., johns Hopkins U. [Dept. of Physics] Baltimore, Md.

Evanston, 13I. ). (Sponsored jointly by Air Force Offi•'e
of Scientific Research under [AF 18(603)143], Natioeal TWO-PION RESONANCES BELOW MASS 900 MEV, by
Science Foundation, and Office of Naval Resparch) C. Richardson, R_ Kraemer and others. [192] [31.

Unclassified incl. dlagrs. (Sponsored Jointly by Air Force Office of
Scientific Research under [AF 18(0•3)143] National Sci-

Presented at meeting of the Amer. Phys. Soc., New ence Foundation, and Office of Naval Research)
York, Jan. 24-27s, 1962. Unclassified

Published in Bull. Amer. Phys. Soc., Series II, v. 7: Published in Proc. 1962 Iernht'L Conf. on High-Energy
49, Jan. 25, 1962. Physics at CERN, Geneva (Switzgrland) (July 4-11, 1962),

Geneva, CERN, Scientific Information Service, 162,
p. 96-98.
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1364 5amad506 oreinofteodro2 ae exAland (Co(63a)t35 ancstrsaci)

irecin()_ a -tnaddiainJohns Hopkins U. [Dept. of Physics) Baltim.-we, Md. Peetda etn fteAe.Py.ScBli

more, Md., Mar. 26-29, 1962.
THE SPECTRA OF RARE EARTH IONIS, by G. H. Dieke.
Jim!l rapt. Jan. 31, 1362 [16kp. incl. diagre. refs. Published in Bull. Amer. Ptiys. S~f Series II, v. 7:
(AJOER-2305) (AF 49(638)535) AD 611157 M, $Mr. 2 , 1902.

Unclassified
Using the complete electrostatic and spin-or1tlt interac-

The primnary pup~woefthe work mato obtain the tion matrices ofthe 3hihest multiplicitieseof the
am"r~ levels and other dtai of the free trivalent ra~re f'n elect-on configurations, an interpretation of the Spec-
earth Ions in order to have a s4usd basis for comparison tr-a of several rare-earth and actinide spectra his been
with the levels of the smie ions Io solid state matter. made. Several new assigwnents are reported. The ex-
The procedue of attacking the problem was to establish cited states of the rare-earthi and actinide tons are shown
first Mhe proper experimental coditions for obaining to esib~it. large deviations from Russel-Saunders coupling.
and sepamatist the various gtages of lonization. A new The ground states (A several actizide Ions are shown to
method was developed by shtuying the time decay of contain appreciable admiatues of states of the third
the Iadvidua1 lines in the afterglow of a spark with time haightest multiplicity, which have hitherto been overlooked.
reeclstioa of the order of 10-7 sac. The third and fourth In view of the large departures from Russell-Saunders
spectra of the following raze earths were phontographed couling, revised parameters are given for the actinide
exensim veW Pr, Nd, Gd, Ho, Er, Yb. Exploratory re- ions. The significance of configuration Interaction Is
su~s were achieved on the remainiing ones (ercet Pm). considered.
Wave lu~tb mweaurmnets, often 20, 000 to 30,000D lines
per element, were wade on most at the 6 elements.
The spectra of divaleat ions of Pr and Yb were also 1387

Johns Hopkins U. [Dept. of Physics] Baltimore, Md.
1385

NUCLEAR MOMENTV AND INTERMED)IATE COUPLING,
Johns Hopkins U. [Dept. of Physics] Baltimore, Md. by B. G. Wybourne. [1982] [51p. incl. refs. [AF 49-

(638)5351 Unclassified
DINT]ISITIE OF CRYSTAL SPECTRA OF RARE-EARTH

IONS, by G. S. Olelt.. [1962] [101p. incl. table, refs. Published in Jour. Chem. ~'^ s., v. 37: 1807-1811,
(AFOBR 4102) (Al 49(638)535) AD 400174 Oct.3715, 2.

Unclassified
The efect of intermediate coupling on the calculation of

Also eplished in Jour. Chem. Phys., v. 37: 5lJ-520, the inuclear moments of the rare earths from analyses
Aug.1, UIX.of hypefine structure is euamined. It is shown that the

observed hyperfine splittings may be satisfactorily in-
Magnefic and electric dipole transitions between levels terpreted as due to the Interaction of the spin and orbital

of the ex configuration perturbed by a static crystalline moments of 4f electrons wit the nuclear magnetic and
field are treated. The expreeslon o~btaned for the pue- electric qtmdropole moments. The interaction of the
electronic electric-dipole transition probability Involves electron-spin moments with the muclear magnetic moment

matrz eemets f aneve-orer nit ensr btwen isshon t bevery sensitive to the form of the coupling.
matrx eemets f a evn-oderuni tesorbeteenThe consistency of the measuements of nuclear moments

two VX sates involved in the transition. The contrlbu- by atomic-beam and Paramagnetic resonances Is dia-
tioms to the transition probAbility from interactions, via cussed. Instead of using the more usual spin-Hamiltonlan
the crystalline field, with the ad949 1-, 49z. 1 ed. 4f-lag formalism, the matrIx elements of the Interactions are
cadgumailoms are inhown to add linearly, In such a way calculated explcitly In terms of the actual quantum num-

asto multiply eac odd It crystal-fiehi parameter bere of the states Involved. Calculations are presented
fc pr-1 4 1 and Ho 16 5.
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1388 A iabod in Jour. Chem. Phys., v. 38: 2171-2180,
r~y I, 194 V .

Johns Hopkins U. Dept. of Physics, Baltimore, Md. Free-ioo eertT-level schemes for tke Mg ad 48 coofigu-
KO PRODUCTION IN K-p INTERACTIONS AT 2.28 rateons of EBe'q, em2+ and "eb3e are given, waich hive

BEV/C, by R. Kraemer, L. Madinsky and others. been calcu)Ated from eergy matrices Includin Inta, c-
[1962] [llp. .ncl. diagrs. (Sponsored jointly by Air tions among the 3 higheet multiplicities. Thewalues rb-
Force Office of Scientitic Research under [AF AFOER- talned for the parameters are F2= 401 cm"1 , C " 1320
62-134] and Nat.onal Science Foundation) Unclassified cm"1 for Eh3+; F = 330 cm- 1, C = 1050 cm"1 for 8m2+;

The following K+-p interaction has been studied: K+ + p - and F2 = 434 cm-i, C = 1705 cm- 1 for Thu. The wave-
K v + v- + p + v÷. Results are presented in graph form. functions and g Taluee for levels to 40, 000 cm- 1 are ab-

ulated for Eus+ and Th3+. Application of the free-tlo
1389 wavefunctions to the Stark splitting of FaCl3 and ThCo3 Is

discussed. (Contractor's abstract)
Johns Hopkins U. Dept. of Physics, Baltimcre, Md.

THE SPECTRA OF DOUBLE AND TRIPLY IONIZED 1392
RARE EARTI,', by G. H. Dieke. FInI rept. Dec. 31,
1962 [2)p. (AFOGR-4820) (AF AFOSR-62-238) AD 412 Johns Hopkins U. [Dept. of Physics] Baltimore, Md.
AD 412171 Unclassified

ANALYSIS OF THE THIRD SPECTRUM OF PRASBO-
1he bjert of this research was the prcAuction, analysis, DYMIUM, by J. Suapr. [1962] [9)p. incL hils. diagrs.
and i•tr.etutior of the s e-tra of the doubly and triply tables, reds. (AFOSR-J972) [AF AF"OR-62-238]
z.r-ed .are earthr. Tr•. maain urpoee was the estab- AD 417144 UnclassfiSd
lishiacvt i te ehorgy lerel syceews ti the 4fn configura-
tion d hee Ions sj iftt thy can be compared with the lished in Jour. Opt. Soc. Amer., v. 53: 831-
analogous luvela rf tbh Iced In erymtl latices. July 1•3

The Spectrum of doubly Ionized prasoodymim was re-
1 corded and analyzed, with the remit that 118 enrsgy

levels of odd parity and 130 levels of even parity were de-
Johns Hcp&lnx U. Irmept. _0 Phyas.J•] s' ors., Md. rived. These Include nearly all the levels of the 403,

SPECT1V&C OF DOUBLY IONIZED CAIC.INfMU, by I425d, 41f62, and 41f26 configurations as well as some

W. R. Callaln. [1962] 161. incl. ifls d!aW. tables, Iov levels of the 4f5d2 and 4f26d cniurations Elec-
refs. (AFSR-88Z) (AF AFOSR-62-23ti ý.•- 415'J troetsttc and spin-orbit parameters were determined

Unelasýied for the 4f06s configuration. From the hfs of the 4(26e
ltess, a magnetic dipole interaction constant of 0.46

Also I %.plishd i_ Jour. Opt. Soc. Amu., v. S3 605- cn- 1 wvii obtained. An ionization potential of 23.2 v was
700, June . calculatsd from levels of the 4f2 5d and 4f 2 6d series.

The spectrum oi doubly Ionized gadolinium wag laO- (C irscttor's akksract)
graphed and measured over the rgion 1900-12,000 A.
The following transitions involving 18 levels and 42
lines were classified: 4f7 (8S 7/2)Gs-6p and 4f 7(% 72 Aid- 1393

6p. Thf- Coulombic and spin-orbit matrix elements of Johns Hopki• s . Dept of Physiology, Baltimore, Md.
the f 70(S 7/2)1 states were evaluated and the energy
levels calculated. Close agreement was obtained flNCTION AL PROPERTIFR OF NEURONS OF THE AN-
between the calculated and exerImental values. These TERM)?. BCTtf;YLV1AN GYRUS OF THE CAT, by U.
calculations indicate that the" 7 (S )6pstt e Carreras a.n S. A A,,e,.on. [1962] [27]p. inCL Illus.

ste/2 s are diagra. tables, reis. SAposR-r4-108,) (6,onsored
close to Jlj couplIf while those of 4f7(%7 1 2 )5d are Jointly b, Air For.ze Office of Scientific Research ander

cle tAF 49(638)499, and Public Health Service) AD 441463close to I coupling. (Coactor's abstract) Unclassified

1391 Also phlihed In Jur. tiourophysiol., v. 2& 100-126,

Johns Hopkins U. [Dept. of Physics] Baltimore, Md.-- = A single-unit analysis study of the anterior ectoelyvlan
STRUCTURE OF THE f6 CONFIGURArION WITH AP- gyrus has been performed ob cats lightly anesthetized
PIJCATION TO RARF- EARTH IONS, by G. S. (Melt. with barbiturates. The second somatic area corsiso a
[1962] [101p. incl. dlagrs. tables, refs. (AFOSR-J$33) large population at cells called modality-place-spectfic.
(AF AFPO-62-233) AD 415852 Unclassified They are activated in Warge majority from the skin of the

conualateral side of the body, and they smbtend small,
constant contralateral receptive fieldWs. Taken togsether

315 <



thoe" receptive fields compose a richly ýetailed repre- in the far infrared by a lamellar grating interferometer.

tisses nly nosinge cll as bseved Webwasac- ferece ffets hatproduce the iridescence of crystals

commal y asthe getecrotatite ofjins, tafnstdin pseionl TOTA DATA3 wasdevelope. (Cotrctr' abstract.)lun

strikingavanag ootrs tte posibliie orvoul maein-eis
sonatipocssng Thea result ihe anon optimim systemti 39

modallty-nonspecific. ~ ~ ~ ~ ~ bes of"nme bu 0 o h okrBsns theies 2n. basteicug moeMfd.t rc
total~~tta inforatio syte comprises.Teyar funmr

comonl astherocrdlg ste o bjuftdposerirly TOTL DTApunchedIG card 1 syte)p forcl.lectngan
and~~~~~~~~~~~~~~~sac ahta.l Theo the axs ohf th neiretslin dar.(F6-26 A 993)ADto4a2i80
gyros.~~~~Mniate cards disribtih aree dirastehii nlsseifited

zose~~~Ate oflri his oW searchud ey omolyi ta

&ara zonier ornf yoarucios uedtr toransitin hbhesolutin 811sAlsys. alisbaed on Dat Pcrofom tecniue, are a:vail-

~~ectroscopic ~ ~ ~ ~ ~ ~ ~ I totmtoifrm2ba reoercable fatr proviigcopsies, threquimnbest sied douer ton
1394s±on vetsna mamared Thissin prcesr isbie applte thee esers.

men t16 taefl datg ftepsiiiiso n
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1396 obitained for the following compounds from room tempera-
ture down 0' approx -75*C: nitroethane, 2-ni ropropitne,

Kansas State U. [Dept, of Chemical Engineering] I-niitropropale, Cd**, nitromethiane, nitrobenzen., HCI,
Manhattan. HC10 4 , 2 -nitrollpb..yhamine, 2-nitroiluorene, 2-nitro-

mesitylene, nitrocycloleiesne, and 5-nitronaphthalene.
A FINITE D)IFFERENCE ANALYSIS OF LAMINAR MAG- The results are contailned in 7 reprints and prepristS Kp-
NETOHYDRODYNAMIC FLOYW IN THE ENTRANCE RE- pended to this report.
GION OF A FLAT RECTANGULAR DUCT, by C. L.
Hwang and L. T. Fan. 1196211[15kp. incl. diagra. tables,
refs. (AFOSR-65-1430) [AF AVOSR-64-4631 AD 623061

Unclassified 1390

A~s Api cet eerh .l 2- Kansas U. De1t. of Chezzistry, Lawrence.

543,q~ e inApp. Sien. Rseachv. GB:329ANALYSIS OF THE EPR SPECTRUM OF N,N'-TETrRA-
The development of the velocity profile, from a uniform METHYLBENZIDINE POSTIE ION, by Z. GWe$ and
one at the entrance, for an electrically conducting fluid R. N. Acams. [1962] [1kp. (AFOSR-3758) (Sponsored
entering a semi-infinite flat duct with a trantmersely jointly by Air Force Office of Scientific Research tunder
applied magnetic field is investigated. It Is assumed AF 49(638)822 and Atomic Energy Commission)
that the fluid has constant physical properties, the duct Unclassified
walls are electrically non-conducting, a uniform mang-se nJu.Ce. hs, 6 84
netic field is imposed perpendicular to the drict walls,AloFýihdnJurCem y.,v3:284
and there can be a net electrical current flowi parallelma1519.
to the walls and perpendicular to the flow direction with
a variable external resistance connecting the 2 side The ion was prepared by anodic oxidation of N, N'-tetra-
plates, which are displaced at Infinity. The basic go~vern- methylbenzidlne at a Pt electrode in 50% acetone-aquneous
ing continuity and momentum equations are expressed buffer at pH3.8. The spectrum consisted of 11 major
in finite difference form and solved numerically on a groups, each split into 6 lines. Crystal violet was
high-speed digital computer with a mesh network super- deuterated and the corresponding ring-deuterated N, N' -
imposed on the flow field. A practical mesh size ratio tetramethylbenzidine was prepared by chemical oxidation.
suitable for computation was 4~etermined. Results were This spectrump confirmed that the major coupling in the
obtained for the variations of velocity and pressure dis- ion is (toe to Me protons.
tribution between the inlet and the region for the fully
developed velocity profile for Hartmann numbers of
0, 4 and 10. (Contractor's abstract) 1400

Kansas U. Dept. of Chemistry, Lawrence.
1397

ELECTRON PARAMAGNETIC RESONANCE AND ELEC-
Kansas U. Dept. of Chemistry, Lawrence TROCHEMISTRY. STUDIES OF ELrECTROCHEMICALLY

GENERATED RADICAL IGN5 IN AQUEOUS SOLUTION,
SPECTROPHOTOMETRIC DETERMINArION OF KE- by L. H. Piette, P. Ludwig, and I . N. Adams. [1962]
TONES BY BOROHYDRIDE REDUCTION, by 1. [6kp. incl. illus. diagra. refs. (AFCER-3759) (Spon-
Lichtenstein and C. A. Reynolds. [19611 [61p. incl. soired joinitly by Air Force Office of Scientific Research
table. (AFOSR-64-0129) [AF 49(638)4'72] AD 430882 under [AF 49(638)822] and Atomic Energy Commission)

Unclassifiec Unclassified

Also published in Trans. Ka..sas Acad. Sei. , v. 64: V pulseinAnal. Chem., v. 34: 916-921, July
315-320, 1961. 192

For abstract see item no. 1283, Vol. V. The electrochemical generation of radicia ions directly
in the microwave cavity of an EPR spectrometer his
been applied to a variety of processes in aqueous media

1398 with considerable success. Cyclic voltaimmetry coupled
with the EPH technique Is particularly useful in studying

Kansas U. (Dept. of Chemistry] Lawrence. complex organic electrode reactions. Rather uzmvial
stabilities for radical anions of aromatic and aliphatic

LOW TEMPERATURE VOLTAMMETRY, by R. N. nitro compoundst in aqueous solutions have been foundl.
Adams. Final rept. Sept. 19, 1962, lv. incl. illus. The utility of EPR in elucidating organic electrode reac-
dlagrs. tables, refs. (AFOSR-3483) (AF 49(638)822) tions of electroanalytical significance is indicated.

Unclassified (Contractor's abstract)

The reseal. cii accomplished covers 2 main areas: (1)
exploratory studies of fundamental electrochemistry at 1401
low temperatures, and (2) investigationi of the proper-
ties of electrolytically generated free radical ions at Kansas U. Dept- of Chemistry, Lawrence.
room and low temperatures. Activation energies were
determined and well defined chronopo~tentiograms were ELECTRON4 PARAMAGNETIC RESONANCE OF
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AROMATIC AND ALIPHATIC NITRO ANIONS IN of all velocities at the apparatus walls. Inclusion of the
AQUEOUS SOLUTION, bL H. Piltte, P. Ludwig, and temperature and composition dependences of the thermo-
R. N. Adems. [19621 [4L. inci. diagre. tables. (Spon- dynamic properties of the fluid leads to the appearance
msed jointly by Air Force Office of Scientific Research in the final equations of a term which quantitatively takes

[AF 49(63)6221 and Atomic Energy Commission) account of the forgotten effect as well as -r ordimrily
Unclassified negligible correction terms. The fll wo'lng equation

is valid for the arithmetic mean experimental tempera-
Published In Jour. Amer. Chem. Soc. . -. 84: 4212- ture and the initial uniform comIosition of the mixture.

1lTRNo., 1962. It Is shown that an easily measured composition differ-
ence can be subatituted for the stead7-state vertical

A wide variety of aromatic and aliphatic nitro anion compolsition gradient. In Section II, an experimental in-
radicals r•a be generated In aqueous media. The life- veatigation of thermogravitational thermal diffusion in
times are reasonably long. The epr spectra can be in- carbon tetrachloride-cyclohebmne at 25'C is described
terpreted with ease in moat cases. one of the most and thermal diffusion factors for this system are calcu-
significant findings is that a relatively large solvent at- lnted. The procedure for determining the required corn-

feet on the N14 coupling constant exists for the aromatic positions involves a special weighln technique and
compounds, whereas it is absent In the spectra of the Rayleigh interfezence refractometry. A new method for
alia#,tic compounds. (Contractor's abstract) -jaing the latter is presented. The design, construction,

and use of a cylindrick' thermogravitational apparatus
are discussed. Small numericas corrections are made

1402 for the production and thermal diffusion of impurities.
Calculated thermal diffusion factors agree well for most

aaw•s U. Dept, of Chemistry, Lawrence. compositions with results of pure thermal diffusion
measurements. (Contractor's abstract)

THE POLARORAPHIC DIFFUSION COEFFICIENT,
by R. J. Bearuan. [1962] [2(p. (AFOSR-J755)
[AF AFOSR-61- ] AD 414042 Unclassified 1404

in Jour. Phys. Chem., v. 66: 2072- Kansas U. Dept. of Chemistry, Lawrence.

THEORY OF THE SORET EFFECT IN ELECTROLYTIC
For the purpose of comping the polarographic diffu- SOLUTIONS, by E. Helfand, R. J. Bearman, and V. S.
sitn coefficients with other diffuwion coefficients, the Vaidhyaathan. Sept. 1962, 6p. incl. refs. (AFOSR-J830)
derivation of Fick's law as it applies to commoc. po- (In cooperation with Bell Telephone taLs., Inc., Murray
larography experiments is investigated. Itis, found HUll, N. J.) (AF AFO6R-61-7) AD 416b14
that the polarographic diffusion coefficient is closely Unclassified
related to the tracer diffusion coefficient d the electro-
active ion. Strictly speaking, the I coefficients are not Also jlshed in Jour. Math. Phys., v. 4: 160-165,
eqmul. Nevertheless, It may be found in practice that
they are identical within the limits of validity of the
limiting current equations themselves. The limiting law for the square-root concentration de-

pendence of the heat of transport of a simple electrolyte
is calculated by considering the Soret effect. The calcula-

1403 tion is accomplished by relating the intermolecular forces
arising from the temperature gradient in the nonuniform

Kkas U. Dept. of Chemistry, Lawrence. Soret sttlocary state to the equilibrium gradients of
chemical potential required to maintain the same concen-

THERMOGRAVITATIONAL THERMAL DIFFUSION IN tration gradients. The contribution arising from ion-ion
LIQUIDS. I. THE FORMAL THEORY. THERMOGRAV- interactions is identical with that determined by Helfand
ITATIONAL THERMAL DIFFUSION IN IQUIDS EL and Kirkwood from a consideration of heat flow accom-
EXPER ENTAL THERMAL DIFFUSION FACTM),S panying diffusion. Hence, the present work provides a
FOR CARBON TETRACHLORIDE-CYCLOHEXANE AT verification of the heat-matter reciprocal relation with-
25"C, by F. H. Hornse and H. J. Bearman. (1962] out explicitly invoking time-reversua invariance.
13i1p. incl. diagrs, tables, refe. (AFOSR-J756)
(AF AFOSR-61-7) AD 414291 Unclassified

1405
Alsop blished in Jour. Chem. Phys., v. 37: 2842-

92, Dc. 5, 96Z Kansas U. Dept. of Chemistry, Lawrence.

The formal theory of the steady state thermogravita- EXCHANGE INTERACTION WITH ELECTROLYTICALLY
t1ona! thermal diffusion in binary liquid mixtures is de- GENERATED BENZONITRILE NEGATIVE ION, by P.
veloped. Although the general approach of Furry, Ludwig and R. N. Adams. [1962] [3p. incl. illus. diar.
Jones, and Oneager is followed, full use of all hydro- refs. (AFOSR-65-0529) (Sponsored jointly by Air Force
dymmic ana thermodyammic transport equations per- Office of Scientific Research under AF AFORR-62-14
mits the explicit statement and the subsequent re-ex- and Atomic Energy Commission) AD 61385
amniattlo of the simplifying approximations. The re- Unclassified
salting differential and integral equations are solved
subject to boundary conditions imposed by the vanishing

318 <
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Also published in Jour. Chem. Phys., v. 37: 828-830, 1408

Kariollsks Inst. Dept. of Medical Physi, Stockholm
Benzonitrile negative ion prepared by the in situ elec- (Bwedeu).
trolytic generation technique shows strong-exiEinge in-
teraction with the parent benzonitrile. In dimethyl- DETERMINATION OF 90SR AND STABLE STRONTIUM
formamide as solvent system, the EPR spectrum varies IN BONES FROM SHEEP EWES AND THEIR FETUOS,
between the expected 54-line pattern and a single var- by 8. Hl•ggroth and G. H1glund. [142] [8]p. Incl. dlagr.
row line depending on the benzonitrile concentration. tables, refs. (AFOSR-2131) (Sponsored Jointly by Air
A bimolecular rate constant z! -I08 liters mol- 1 sec"I Force (Oflce of Scientific Research under AF 61(052)21,
can be estimated. (Contractor's abstract) and National Institutes of Health) A.fl 630185

Unclassified

1406 A lihed in Exper. Cell Research, v. 24: 80. 87,
itse M1961.

Karolinsin L st., Stockholm (Sweden). The concentrations of Sr90 and stable strontium were
SYMPATHETIC VASODILATOR OUTFLOW, by B. measured in the bone ash from pregnant sheep ewes and
Uvnis. Final technical rept. Aug. 28, 1962 [6kp. incl. their fetuses. The fetus" weighed from 125 eO (r 9 00 )
illus. (AFOSR-64-0985) (AF EOAR-63-15) AD 600380 and 110 g (stable strontium) to 2650 g. In the ewes the

Unclassified average concentration of 843 was 40.4 (s. d. 6. 4) pc/g

Electrodes were implanted into the hypothalamus of calcium in the metatarsal diaphyses and 38.4 (s. d. 3 9)
dogs. Blood flow was measured in the femoral artery pc/g calcium in the vertebrae. The average concentra-
with an electromagnetic flow recorder. The circua- tion of stable strontium was 3321 (s.d. 37) ppm In the
tion of the paw was cut off with a pneumatic cuff to en- metatarsal diaphyses and 324 (s. d. 26) ppm in the ver-
sure as pure muscle blood flow as possible. The elec- tebrae. No siguificant difference between the 2 bones in
trodes were cemented into place when the sympathetic the concentrations of either Sr 9 0 or stable strontium was
vasodilator area was reached as evident from the found. In the fetuses the average concentrations of Sr90
stimulatory response. Electrical activation of the and stable strontium in the ash from the ossified parts at
sympathetic vasodilator area was repeated on the un- the long bone diaphyses was 16. 2 (s. d. 2. 5) pc/g calci-
anesthetized dogs. The circulatory responses and the um xnd 152 (s. d. 27) ppm respectively. The averar-
behavior reactions were simultaneously recorded. As ratio between the stron•ium concentrations in the longa final step, time animal was again anesthetized and the bones of each fetus and the metatarsal bones of it3
sympathetic vasodltator system activated to ensure that
the electrodes were still in place. 'he dogs were then mother was 0. 41 (s. d. 0.06) for Sr 9 0 a&W 0. 48 (s. d.
sacrificed and Cte hypothalamus removed for histologi- 0. 08) for stable strontium. The strontium concentra-
cal exmimtlon. (Contractor's abstract) tions in the fetal and matermi bout ash, and the ratio

between these concentrations, were essentially inde-
pendent of fetal weight and sacrifice date. (Contractor's

1407 abstract)

Karolinska Inst. Dept. of Medical Physics, Stockholm
(Sweden). 1409

FURTHER STUDIES ON PIGMENT MIGRATION AND Karolinska Inst. lDept. of Medical Physics, Stockholm
SENSITIVITY CHANGES IN THE COMPOUND EYE OF (Sweden).
NOCTURNAL INSECTS, by C. G. B•r•hard and D.
Ottoson. [1961] [2kp. incl. 4xgr. (AFOSR-130) X-RAY DIFFRACTION STUDIES ON PERIPHERAl.
(AF 61(052)21) Unclassified NERVE MYELIN, by G. Hhund and H. Ringerte.

[1961] [61p. incl. illum. disgrs. table, rate. (AFOIR-
As!pb ed in Acta PhysloL Scand., v -2: 99-I00, 2133) (AF 61(052)21) AD 630187 Unclassified

Nppublished in Acta Physiol. S&and , v. 51: 290-295,
Studies on the isolated eye of the noctuld moth Cerap-
teryx graminis were conducted during dark adaptation
and during adaptation to light of differeit inteasities The dimension of thi radial repeating unit was measured
alter exposure of the eye to bright light. From these on peripheral rterve from ý5 species belongin to 4 vt -
studies curves were constructed which show (1) the tebrate classes. I , Ie 'Ahes the dimensian i,.s 161 t
discontinuous dark adaptation curve; (2) sensitivity A and in the bird.- •2 * 5A. In the mammalian and
charges during the exposure of the eye to an adapting amphibian spec. -limenslons were in agreement
light with a relative brightness of -3.4 (has no second with earlier work ,. * 1A, and 17,t., 3A, respectively).
phase); and (3) the results obtained with adapting lights Difftirtlon patterni from brachkal pl .ms nerves of
with lower light Intensities (shows a second phase most sheep fetuses were obtained from a gestation age of
pronounced at the lowest intensity of the ad.ptlng light). approximately 90 days. Weak lines indicating a lower

number of regularly arranged radial repeating units
compared to older fetuses were obtained 4h-om fetuses
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between 90 and 105 days gestation age. The diffraction a short period in which no signs of central inhibition
patterns from fetuses older than approximately 105 were obtained. Decerebrate rigidity was not obtained
days gestation age were stmilar to those from peri- until the end of the gestation period, the total length of
pheral nerves of adult sheep. (Contractor's abstract) which is about 150 days in sheep. (Contractor's abstract)

1410 1412

Karolinfsk Inst. [Dept. of Medical Physice] Stockholm Karolinska Inst. Dept. of Medical Physics, Stockholm
(Sweden). (Sweden).

PIGMENT POcirION AND LIGHT SENSITIVITY IN THE OBSERVATOIONS ON THE FUNCTIONAL DEVELOPMENT
COMPOUND EYE OF NOCTUID MOTHS, by C. G OF THE NEUROMUSCULAR APPARATUS IN FETAL
Bernhard and D. Ottoson. 119621 [21p. (AFO6R-2851) SHEEP, by L. Auggard and D. Ottoson. [1962] [11 1p.
(AF 61(052)21) Unclassified incl. illus. diagrs. refs. (AF 61(052)21)

Unclassified
Also published in Acta Ahysiol. Scand., v. 54: 95-96,
1962Z. Published in Exper. Neurol.; v. 7: 294-304, Apr. 1963.

In electrophysiological and histological investigations The present paper describes the results oi a study on the
on the noctuid moth (Cerapteryx graminis) the relation prenatal development of muscle activity in the sheep. Re-
between pigment position azý light eensitivity has been cordings have been made of the mechanical and electrical
studied at varying adapting ligbt intensities covering responses of the gastrocnemius muscle in fetuses (weight
"7 log units. Electrophysiologi.al studies demonstrated 0.24-1930 gin) in placental contact with the ewe. In the
that adaptation to light inten- ties above -4.6 is not fol- earliest part of the active period of the fetus, the duration
lowed by a second phase in the adaptation curve and of the mechanical response of the gpstrocnemius muscle
there is no pigment migration. The adaptation curves ie atout 0. 8 to 1 s( c and the latency of the response about
obtained at different light nten.ities below -4, on the 6 msec. With increasing gestational age, contraction time

the other hiand, are characterized by a second phase and and relaxation time become shorter and the latency of the
the fiml threshold value of this phase decreases with response decreases. About the one-hundredth day of the
decreasing Intensity of the adpating light between -4 and gestational pericd, the twitch takes less than 0. 3 sec and
-7. At intensities below -7 there is no further decrease the latency of the response has decraased to 1.5 or 2
of the final threshold value which is equal to that ob- msec. Parallel with these changes, there is an increase
tained after dark adaptation. A direct relationship was in frequency of the stimulation required to obtain fusion
found between the intensity of the adapting light and the of contraction. Ae development proceeds, the conduction
maximum sensitivity reached at the end of the second velocity of the nerves rises from values less than I mi/sec
pbase of the adaptation curve. Histological studies during the early stage of the active period to 35 to 75 in!

showed that whereas the pigment in eyes adapted to sec after the one-hundredth day. This change coincides
light above -4 remained in the extreme light-adapted with the myelination of the nerve fibers.
position, the pigment of the eyes adapted to lighi inten-
sities below -7 showed the extreme dark-adapted 1413
position.

Karolinska Inst. Dept. of Medical Physics, Stockholm
(Sweden).

1411
MICRO X-RAY DIFFRACTION CAMERA FOR STUDIES

Karollnska Inst. [Dept. of Medical Physics] Stockholm OF ORIENTATIGN TEXTURES AND SINGLE MICRO-
(Sweden). CRYSTAlS, by J.-E. Glas. [1962. [3)p. incl. illus.

diagr. (AFOSR-2888) (AF 61(052)386) AD 400069
ANALYSIS OF PRENATAL SPINAL REFLEX ACTIVITY Unclassified
IN SHEEP, by L. Anggard, R. Bergstrom, and C. G.
Bernhard. [19•1] .9jp. Incl. dlagrs. table, refs. Also pubLished in Jour. Scient. Instr., v. 39: 60-62,
(AFOGR-65-1571) (AF 61(052)21) AD 629561 Feb.12

unclassified A description is given of an evacuabl6 micro x-ray dif-
Also p2blished in Acta Physiol. Scand., v. 53: 128- fraction camera provided with 3 different interchange-
136, 1961. able specimen holders. This equipment may be used

for orientation texture studies, for registration of os-
An ,lectrophysiological analysis was made of the pre- ciliation and rotation diagrams from single aicrocrys-
natil development of the reflex muscular response to tals, as well as for ordinary micro diffraction work.
stretch in 17 non-anesthetized sheep fetuses (calculated (Contractor's abstract)
gestational age 53-132 days) kept in placental contact
with the decerebrate ewe. Electrical muscle activity
recorded with needle electrodes in the gastrocnemius
muscle in response to stretch of the muscle appeared
around the 60th day and was shown to be of reflex order.
Antagonistic inhibition and inhibition evoked by skin
stimulation were not found until later on, there being
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1414 EYES, by C, G. Bernhard and W. H. Miller. [196;&j
12)p. incl. illus. (AFOSR-J607) (Sponsored Jointly by

Karolh-skl Iner Dept. of Medical Physics, St:)c'2'CIM Air Force Office of Scientific Research under A)' EOAR-

(Sweden). 62- 13, Public Health Service, and Swedish Medical Re-
search council) Al) 434374 Unclassified

STUDIES ON THE ULTRASTRUCTURE OF CALCIFIED

TISSUES, by J. - E. Glas. 1962, 24p. incl. refs. Alsopublished in Acta Physiol. Scand., v. 56: 385-386,
(ArOSR-4572) [AF 61(052)386] AD 400846 I§62.

Unclassified
In electron microscope studies, it has been found that

The mineral phase of bone dentin and enamel has been the corneal surface of the facets of certain insect com-
studied by meass of various biophysical methods such pound eyes contain congruent cone-shaped protuberances.
as x-ray crystallography, polarized light mlcroscop" These nipples are arranged in a more or less perfect

and microradiogr~pty. Incidentally other mo.tnodts of hexagonal array that completely covers the corneal sur-
investigation have also been applied, i.e., irfrared lace. They are absent in exiracorneal chitin. Bolt. the
spectroscopy, x-ray fluorescence spectroscopy as well altitude of the nipples and their center-to-center dis-
as conventional chemical methods. By means of x-ray tance are approx 200 mu. This nipple pattern has ,•een
crystallography the sizua and shape of the apatite crystal- found on the corneas of compound eyes fron insects be-
lites in bone and enamel have been determined using th, longin' to Lepidoptera, i.e., butterflies and moths
line-broadening technique. The reactivity pattern of (Prodenia, Cerapteryx, Vanessa); Nenroptera, i.e..
the apatite crystallites in hard tissues against foreign net files (Myrmeleon); and Trichoptera, i.e., caddis
ions incorporated in these tissues were studied using flies (Phryganea). The pattern is absent in corneas nf
most of the methods given in the first paragraph. Stud- compound eyes of specimens belonging to Hymenoptexa,
ies on crystallite orientation in normal human tooth I. e., bees, etc. (Apis, Bombus); Coleoptera, I. e.,
enamel have been performed by aid of micro x-ray dif- beetles (Coccinella); and Odonata, i.e., dragon flies
fraction and polarized light microscopy. In order to (Sympetron). Furthermore, where the pattern is absent
get complete informaticm about the 3-dimensional orien- the front surfaces of these corneas appear smooth under
tation of the apatite t lliter, a new micro x-ray dif- the electron microscope. Further Investigations oi the
fraction technique %,a. oeveloped. ;.e degree of miner- distribution and functional significance of the nipple pat-
alization of enamel frGm normal permanent human teeth tern are in progress.
was studied on a microcoplcal level using quantitative
microradiography. Polarized light microscopy investi-
gations on corresponding enamel regions we.-e also per- 1417
formed. On the basis of results obtained on the ultra-
structure of dental enamel, an extensive discussion Karolinska Inst. Dept. of Physiology, Stockholm
was given cm the different factors influencing the polar- (Sweden).
ized light microscopy picture of enamel.

rROTECTIVE EFFECT OF BRETYLIUM ON NOR-
ADRENALINE STORES IN ORGANS, by G. Ryd. [19621

1415 141p. incl. tables. (AFOSR-4344) (AF 61(052)309)
Unclassified

Karolinsia Inst. Dept. of Medical Physics, Stoc%-holm
(Sweden) Alpblished in Aca Physiol. Scand., v. 56: 90-93,

STUDIES ON THE ULTRASTRUCTURE OF DENTAL
ENAMEL. VI CRYSTAL CHEMISTRY OF SHARK'S The noradrenaline content of the lAver, heart and kidney
TEETH, by J. -E. Glas. 11962) [121p. in':l. illus. of the guinea-pig was increased &fter an lnlraperitoteal
diagrs. tabl, zirs. (AFOSR .,211) [AF 61(052)3861 dose -f 5C mg bretylium, given 1,2 to 4 hr previously.
AD 40017t Unclassified No increase was fund in the bralu. In liver, spleen and

heart the depleting action of reserpine or noradrenaline

Also publist ed in Odontol. Revy, v. 13: 315-326, 1962. was partially prevented by bretyllum, but ", effect was
noted in the kidney and nra,.. n organs analyzed 24 hr

Sý,.ark's teeth were investigated by neans of various bio- afte: injection - bretyllum the amounts of catechola-
physical and chemical methods. The size and orlenta- mines did not differ from the controls.
tion of !he apatite crystallites in the hard layer cover-
ing the teeth as wel! as the degree of miner-alization of
this layt. was found to be very much the same as in 1418
true enamel. In contrast to the hydroxyapatite occur-
ring In enamel of h'gher vertebrates the lnorgatnic Karolinska Inst. Dept. of Physiology, Stockholm
phase of shark's "enamel" consists of an aimost pire (Sweden).
fauorapatite.

SOME ASPECTS OF THE ACTrONS OF NATURAL.LY
1416 OCCURP.NG PRESSOR AMIDES, by U. S. von Euler-

[1962] [41p. incL refs. (AFOSR-4345) (AF 61(0h2)309)
,(arolLska Inst. [Dept. of Medical Physics) aockholm Unclaesailed

(Sweden).
Also published in Canad. Med. Assoc. Jour., v. 46:

A CORNEAL NIPPLE PATTERN IN LNSECT COMPOUND 981-984, May 26, 1962.
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A review is given of some properties of the naturally areas of research include cardiovascular studies,

adchcu.ring te utta pressor amines, deaieadnrdea mayuemn TAKE ANDlo BLOO FLrebra bloo fERNLL Slow.

ererplts ! ou, partioulsrin addirionrto thoe atons the Catea COReniul (bstatd yUy.dreg [92
tcardiovasculr system. T1peI. Leffetl smd of thpressorR20) A 1(5)19 nlasfe
aines onthe b~clood fow Ingcl df ntrvansisuoar Freas a

someyan thos ofreut circernting tno storeagie maydiuftaer Koik Inst. Proc.l Instent. frN Unohion of yslloi

peti ustehofamlnesgIn neines ai r re briefly conSiscsidetyscoeredt. og. e~e
pariscusard. wih(ax ocwilao yoeso UNTIThrATds) (SeASUE. 101F 1962),E AmsPr-

exer a -r~vt- d ~tios I aWIm to thoe ontheCeTCRTEX (edis Futract, by . 2: 1118r. f1962.

1419 ,mtrslscocrigth trg adutk Blgoo blow nd artero.ial-ernats dfUnion ofo Phlscoseower

measured in nueronally isolated cortical slabs. An
Karolinska InsZ Dept- of Physiolgy, 3tockholm operative procedure by Jftsis and S~derberg was used

(Sweden). =nd performed in 2 stages. Firs, the slab is isolated
neuronally, all &~ain~ng veins except the superior

INFLUENCE OF pH1 ON UPTAKE "ND RELEASE OF sagittal sinus are I~rutdand EEG electrodes are
NORADRENALINE IN ADRENERGIC NERVE GRAN- mounted with acryL-te. In the 2nd stage, after recov-
ULES, by U. S. von Euler and F. Lishalko. [19621 ery, the sinms is canznvded and the rate -d vennus out-
[51p. incl. diagrs. refs. (AFOSR-J1420) (Sponsored flow measured. ArterI4 an sigittal slinus blood is re-
Jointly by Air Force Office of Scientific Research under peatedly analyzed for glucose. 7be glucose uptake was
AF 61(052)309, Swedish Medical Research Council. not closely related to the electrical activity in thesfe
and Wallenberg Foundation) AD 427580 short-term experiments. A madden rise in arterial

Unclassified glucose concentration increased the uptake temporarily,
probably until the equilibrium between blood and brain

adi Jour. Neurochem., Y. 10. 145-149, was re-established. Insulin increased the cortical giu-
ZqW cose clearance. Hypoventilation and low blood pressure

reduced or even reversed the uptake. It seems as if the
T'he depletion rate of noradrejuline from bovine splenic exchange of glucose between blood and brain in the pres-
storage granules in isotonic potassium phosphate de- ent experiments closely resembles a diffusion process.
creases as the pH is increased from 7. 0 to 8. 5. Con- Changes in size of the cerebral gluzose space probably
versely, the uptake of noradremline In partially de- occur =n response to various stimuli. Simple uptake
pleted granules Increases as the pH is increased over measurements do not tell whether glwicse that enters
the range 6. 5-8. 5, but Is relatively Independent of tem- the brain will be metabolized Immediately or converted
perature between 20* and 37%. Ite release rate of ex- to glycogen or to other substances.
ogenous noradrenallne, taken up daring incubation withr the amtke in a concentration of 20 ag/ml, follows the
r cuse characteristic of the release of the eodogenous 1422

ýMfKarolinske Inst. Nobel Inst. for Neurophysiology,
Stockholm (Sweden).

1420
TEE EFFECT OF BLOOD)-BORNE INFLUENCES OF

Karolinsha Inst. Nobel Inst. for Neuraphysiology, THE CEREBRAL CORTEX IN WAKEFULN~ESS AND
Stockholm (Sweden). SLEEP, by U. S~ierberg. [1962] [7)p. Incl- refs.

(AFOVrt-2M0) (AF 61(052)119) AD 405415
RESEARCH ON BRAIN STEM .4ECHANISMS REGU- Unclassified
LATING AUTOMATIC Af-MIVTIES, by U. S~derberg.
Technical summary -ept. Feb. 6, 1961, 10p. (AFOSR- 4~o1shed in Proc. Internat'l. Union of Pbysictiogi-
507) (AF 61(052)119) AD 2575-12 Unclassified VW27 1s; Tenty-second Internal'!. Cong., Leydena

(Netherlands) (Sept. 10-17, I9M), Amsterdam,
Summaries of the research conducted under :his con- Excerpta MedIca Foumktion, v. 1 (Pt. l) 457-463, 1952.
tract and the subsequent publica-tions are presented.
The results are partly reviewed in Item nos 834 and As part of the diffilclt problem to find tI e differences
839, Vol. IlIIand Item nos. 1078- 1080, Vol. IV. The between valefulnaes and sleep; this investigatIoa. IMP

the basic problem to determine whether changes in body
fluids, can be transtered to the central nervous system
and their effect, uses the neuronally Isolated cortex
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slab to measure electrlcal activity in relation to raised Quantitative bestimmrun des Blutstromea in utaem
CO2, and changes in body temperature. The former nervUd isolierten Rdenlappen der Katte, by ". F.
was not as clear cut a, had been expected. Only aig- Jlbsis and U. Soderberg. [1961] 8IM incl. illur

nificant vasodilatation tould be obtained in marked diagra. refs. (AFOSR-2907) (Sponsored Jointly b. .ir

contrast to the findings in the intact brain. Changes Force Office nf Scientific Research under AF 611a2)-

in the body temperature within physiological limits 119 and Publlc Health Service) AD 632131

sometimes altered the electrical activity co the slab, Vlassifie

but not ar regularly as has been reported to be the
case in the cortex of an intact brain. Hypoglycemia A shedin Verhandl. Deutsch. Ge.etlach.

has only been studied in a few experiments. The Iso- relsl ~orsch., No. 27: 301-308, 1961.

lated and. the intact cortex seem to have essentially
the same tolerance, the depression and convulsive It was possible to -ecord the blood flow frox the !.w-

activity appeared nearly simudtaneously in both. The fated cortical lobe in a quantitative manner. The cur-

work of various other experimentors in related areas rent rate matches quickly and deicatel) tie raewsure-

is reviewed, ment of neuroactivity in these lobes. Wider teds were
conducted on the control mechanism of the blood flow
and on the speed of oxygen rconmmaption at rest and tar-

1423 ing activity.

Karolinska Inst. Nobel Inst. for Neurophysiology,
Stockholm (Sweden). 1425

BLOOD PRESSURE AND PULSE-WAVES IN SMALL Keele U., Staffordshire (Gt. Brit.).
CEREBRAL ARTERIES DETERMINED WITH MANOM-
ETERS WITH STIFF MEMBRANES (Abstract), by U. HEATS OF FORMATION AND BOND ENERGIES OF
Soderberg. [1961 12]p. (AFOSR-2906) (Sponsored ORGANOMETALLIC CQMPOUNDS, N-BUTYL-LTTI-
jointly by Air Force Office of Scientific Research under UM, TRIMETHYLALUMINrJM AND TRIETIHYLALU-
AF 61(052)119 and Therese och Johan Anderssons MINIUM, by C. T. Mortimer. Final rept. Dec. 31,
Minne) Unclassified 1962, 30p. incL illus. dlagr. tables, refs. (AFOSR-

4583) (AF 61(052)307) AD 229990 Unclassified
Also published in Internat'l. Biophys. Cong., Stock-
holm (Swede) (,-uly 31-Aug. 4, 1961), Abstracts of The heats of hydrolysis of n-butyl-lithium and triethyl-
Contributed Papers, 1961, p. 129-130. aluminium have been measured, using a Dewar-vessel

calorimeter, and the data used to calculattede values
Earlier attempts to measure the blood pressure in AMf* (n-BuL.l, liq) = 31.4 - 0.7 kcal/mol, and
cerebral arteries of cats with strain-gauge manometers AHf(Et3A1, Hoq) = 36.5 5* 5. 5 kcal/mol- Using a rotat-
have shown that there is a pressure drop from the ing-bomb calorimeter, the heat of reaction of trimethyl-
common carotid artery to the circle of Willis that sig- aluminum and acetic acid has been determined. The
nificantly influences the cerebral blood flow (Soderberg heat of solution of aluminum triacetate In hydrochloric
and Weckman: Experientia, v. 15: 346, 1959). How- acid has also been obtained. These measurements are
ever, in the previous experiments, even with the best used to calculate the values bHif(Me3 AI, liq) = 36.1 k
Savailable manometers, only the mean pressure could
be recorded from the narrow brain arteries which de- 1.6 kcal/mol and Hrf(CH 3COO)3 Al, cryst] = -451.8 ±
mand such narrow catheters that the natural frequency 0. 8 kcal/mol. The mean bond dissociation energies
of these previous manometer systems was lowered too D(Li-Bu) = 54 * 9, b(Al-Et) = 56. 8 * 4. 0, and B(A.I-
much. In order to obtain better temporal resolution a Me) = 64.5 * 2.0 kcal/mol are derived.
quartz crystal pressure transducer (Kistler/Vibro-
meter) has, therefore, been used in the present work.
This m2nometer, which never seems to have been 1426
utilized for biological measurements before, has a
natural frequency of 80, 000 cps. This property rules [Keel( U. ] Staffordshire (GI. Brit.).
out some of the difficulties encountered in having to
use narrow bore catheters. Thus, good pulsations HEATS OF FORMATION AND BOND ENERGIES.
were recorded even from branches of the Arteria PART V. N-BUTYL-LITHIUM, by P. A. Fowell and
cerebri media on the surface of the parietal and tem- C. T. Mortimer. [1961] [4)p. incl. table, refs.
poral lobes. The results of testing the manometer sys- [AF 61(052)307] Unclassified
tem and of using it for the recording of pulse-waves
in small brain arteries as an index of cerebra- vaso- Published in Jour. Chem. Soc. (Lcudon), No. 735:
motor activities are briefly summarized. 3793-3796. Sept. 1961.

The heats of ute following reactions of n-butyl-lithtum
1424 have been measured calorimetrically- LIC4 H9 (IIq) ÷

Karolinska Inst. Nabel Inst. for Neurophysiology H 2 0(g) - LIOH(cryst) * C4 H1 0 (g), AH = 57.4 t 0.7

Stockholm (Sweden). kcal/mol and LIC 4 H9 (liq) + C6 115- CH2 Br(liq) -

[QUANTITATIVE MEASUREMEN11 OF BLOODFLOW IBr(cryst). C6 H5 * C5 H1 1(lq), Ai 808 2-6

IN THE ISOLATED CORTICAL LOBE OF THE CAT]
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keal/mol. From these, th lhmts of formation are to take upo the Iid and drivet the rcacti-cm toward~t com-
calculated: -Aif(LiC4 Hq, ll~i) - 1'* I tt 0- 7 kcal/mol, pletion. Th~e thir.t" iecd makes u. e of the trans-sul-

an Ay C615 H B, iq -. 7- 1 * 3-3 kealintol. finylatlonreaction- .This re~ction usualy invol-ves theandclo of~~l&H2r anq ar-..&Nsliyaiewt an ai
The value Wil-C 4 11.) -54 * 9 keal/mol is derived. phatic a inkne to g1v-i '.e allphatir. N-sulinyizatineo and

The kinetics of the tans- sufif nylation reaction has

Keele U. , Staffordshire (Gt.Brt)yilsoe90.Tepidr -thdgva6D

NEW METHODlS OF ANALYSIS OF ELECTROPHYSI- tion reactlcn with N-suifinylaniline and 1 botyiamiw'
OL4GICAL REPOtSES, by D). M. MacKay, D. A. gave only an 18% yield oi N- sulfinlnyI--butyl.simine.
Jeffreys, anid R. R. Glover. Final technical rept.
June 21, 1962 140]p. incl. iWus. diagrs. (.*FOSR-
3034) (AF 61(052)364) AD 278590 Ur~classliled 1429

The development of a simple system for the averaging Kentucky U. Dep!. v. ,emitstry, Lexington.
and analysis of repeated electrical signals 13 described.
Samples are accumulated on a closed loop o; tngnetlc ADDITION OF GR.INAXID REAGEN TS To HINDM~ED
tape, using a special !orm of pulse-lntervul inociala- N-SULFINYLýMtNES. oj W. T. Smith, Jr..* P. A.
tion, designed also to enable simple circuitry 0a comt- Thin, and Mt. Grasley. i19611 [Ilk. iAFOSR-3470)
pute correlations. A low-speed and a high-speved ~AF 49(838)4911 Unclassified
multi-channel model have been developtd, with capaci-
ties of up to 900 samples per channel. First results Also published in Jour. Org. Chem. , v. 27: 692, 1982.
with the EEG of human subjects exposed to patterned
visual stribull are described. (Contractor's abstract) For abstract see item no- 1294, Vol V.

1428 1430

Kentucky U. lDel.-L a( Chemistry) Lexdngton. Kentucky U_ Dept, of Chemistry. Lezxingtoa.

CHEMSR=Y OF N-SULFRZLAXMDIM, by W. T. PREPARAION OF 2.1, 3-BENZOTHIADIAZOLES
Smith, Jr. Final rept. Aug. 31, 1962, lip. (AFOSR- USING BDhIETHYLFORIM"lWE-SULFUR DIOXIDE
3469) (AF 49(638)49) AD 23490 Unclassified REAGENT, by W. T. Suith, Jr., and W. -Y. Chen.

[l9OlJ12)p. (AFOSR-3471) (AF 49(638)49)
Three general methods of prerpAration of N-suIlfnyl- Unclassified
ami~ne. were studied. The firsit inveivcu the direct
reaction of the amine with thionyl chloride in an inert Also published in Jour. Org. Chem., v. 27: 878-677.
solvent. The second method involved the use of a
tertiary base such as pyridine in the reaction mixture For abstract see item no. 1293, Vol. V.
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1431 2.22 to 3.0, observed over a welght span of 45 to 300
gin, approximately corresponding to an age span of

Lay-,l U. dept. of Physiology. !Pacbec (Canada). 8-10 days tc 8 weeks, was followed by a slow and grad-
ual decline to 0. 88 gm of RNA, and a RNA/DNA ratio of

NON-SPECIFICITY OF THE I VITRO 1131 RELEASE 2.41, for rats of 500-550 gm or 27-30 weeks of age.
METHOD FOR PLASMA THYROTROPIN (TSH) DETER- The in-vitro incorporation of C

14
-leucine into the RNA-

MINATIONS 1N THE RAT (Abstract), by C. Rerup, protein complex was likewise related to age and showed
G. P. Van Rees and others. 119621 flip. (AFOSR- a parallel pattern. These age-related changes. how-
2.28) (Sponsored jointly by Air Force Offize of Scien- ever, did not characterize the adenohypophysis, since
.dic Research undr AF AFO6R-6•-15 and National they were concurrently evidenced, with minor differences

Institutes of Health) Unclassified in pattern, by other tissues (neurophypophysls, hypo-
thalamus and midbrain). They would thus appear to re-

Presented at Fifth annual meeting of the Canad. Fed. flect growth and senescence rather than specific altera-
Biol. Soc., Iaval U.. uOebec (Canada), June 6-8, 1962. tons of hormonal synthesis.

Also published in Proc. Carad. Fed. Biol. Soc., v. 5:
m-,-Iq ". 1433

Bottari and Donovan's in vitro TSH assay based on Lees Instrument Research. Inc., Cambridge, Mass.
1131 -release by incubated guinea pig thyroid slices, is
the mosL smnsltive method hitherto recorded, and has UNCERTAINTY CONCEPTS FOR APPLICATION IN
been r.-d for the measurenment co plasma TSH in man. SYSTEMS ANALYSIS, by S. Lees. May 1962 [40j).
Lack W uotm autton pertaining to the specificity of the incl. diagrs. tables, refs. (AFOSR-2850) (AF 49(638)-
method f-j 7-'1 prompted a comparative study of the 1111) AD 284664 Unclassified

effects of rasma from rats hypophysectomized 6-10
days earlier (hyp-x plasma), of uormal rat plasma and Uncertainty of measurements ezamined by Shanno's
of the incubation medium on the in-vitro response theorem and Jayne's formalism leads to a definition of
parameter. Pooled hypox plasma evioenced a clear, imprecision as bounds enclosing the measured value.

Width o! bounds is related to system performance and
and concentration-dependent, 113 1

-releasing activity, possible malfunction.
On the basis of 4-poirt-2 dose assays against U.S. P.
Reference Standard Thyrotropin, this activity was as-
sessed at 86 mU/100 ml, as compared to 170 mUi100 1434

=1 for a pool of normal rat plasma. Heparin was inac-
tive, and the activity of hypox rat serum was compara- Lehigh U. [Dept. of Mathematics] Bethlehem, Pa.
ble to that of hypox plasma. This TSH-tike activity of
extra-pituitary origin raises a que.tion as to the appli- PARALLEL AND CENTRAL TRA.NSFORMA7rIO.NS OF
cability of the in-vitro method for TSH measurements RIEMAj.NxIAN4 MANIFOLDS, by C. C. Hstu; and H. L
in rat plasma or serum. Nassar. Aug. 1961, 51p. Incl. refs. (Technical rept.

no. 1) (AFOSR-2816) (AF 49(638)1009)
Uncrassified

1432 Let Mn, M~n be 2 Riemannian manifolds of dimension
n (k 2) immersed in a Euclidean space En ' m of dimen-

Laval U. Dept. of Physiology, Quebec (Canada). sionn*m (m >0). By a parallel tran3forwatlto f be-

EFFECT OF AGE ON THE CONCENTRATION OF NU- tween the manifolds Mn, M n in the direction of a fixedunitC veto EG in the space m'I. meant ON OF NU-

CLEIC ACIDS AND THE PNCORPORATION OF C"4  
uni vector E in the space En~mis ment a dlfieo-

1,EUCINE INTG THE RNA-PROTEIN COMPLEX OF morphism f: Mn - M"' such that the line Joining -7ery
THE• RAT ADENOHYPOPHYSIS (Abstract), by A. Devi pair of corresponding points P, P* of th- -o=foids
and G. Saucier. 11962 [11p. (AFOIR-2629) (Spon- Min, M r under f is parallel to the vector E. BFacen-
sored jointly by Air Force Office of Scientific Research
under AF AFOSiR-61-15 and Nationtal Institutes of tral transformation f between the manlfos Mn, M n

Hezlth) Unclassified is meant a d.eonmorphism f: Mn - M.0 such that the
Iwe joining every pair o. corresponding points P, P* of

Presented at FIth annual meeting of the Canad. Fed. the manifolds Mn, Mon
Biol. Soc., Laval U.. Quebec (Cana& ,, June 6-8, 1962. under f pzsses throuo a fixed

point in the space En+ '. Let Y. Y be the positlon vec-
Also pablished in Proc. Canad. Ff,. Blol, "e., v. 5: tors of the points P, P* in the space En 4 m. Then a

962"] ." central transformation cf the manifolds MrJ, M~n can be
given by Y" - kY, and Is called a homotheticity if k is

The coveentration of nrucleic 2. ,ds :n the rat ar-nohy- constant. Let Hrp (respectively H* ) be the p-th
pophysis was f.,.ind to be re-carkiably high, as cowmred rp
to other zissues, and to vary witn age. A progr'ssive (I -i p * n) mean cur-iture of the manifolds Mn
rise og the RNA concentration from 0. 910 to 1. 205 (respectively M*n ) relative to a unit normal vector e
gmi100 gm of tissue, and of the RNA/DNA rztzur. from (respectively e6) at the point P (respectivejy P4). r
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Various authors have been able to find conditions on the coenzyme A, whicit in transformed to pyruvate and
mean curvatures Hrand H* of 2 compact oriented acetyl coenzyme A, probably via citramalyl coenzyme

manifolds U' and& M*0 immersed in the space En + 'xA Cnrco' btat
under a parallel (respectively central) transformation

f of class C 3such that f be a translation (respectively 1437
hamotheticity). The present work discusses parallel
transformations for the most general case where n, mx, Leicester U. Dept. of 8iochenmtstry (Gt. Brit..
pall can be arbitrary. (Contractor's abstract,
modified) DISCONTINUITY OF AM WASE FORMATION BY PSEU-

DOMONAS AERUGINOSA, by M. Kelly and H. L.
Korzterg. 119621131p. In,:l. diagrs. (AFO6SR-4346)

1435 (AF EOAR-61-12) Unclassified

Lebih U. [Dept. of Mathematics] Bethlehem, Pa. Alojilished in Biochim. et Blophys. Acta, v. 59-
M1-hW 1962.

VECTOR FIELDS AND INFINITESIMAL TRANSFORMA-
TIONS ON ALMOST-H ERMITIAN MIANIFOLDIS WITH Illis shown that the formation of amidase by Pseudorao-
BOUNDARY, by A. L. Hilt and C. C. Hsiung. Sept. nas aeruginosa 8602/A during growth on acetamidae -pro-
1981, 55p. incl. refs. (Technical rept. no. 2) (AFOSH- Teieds-iW-YaIsiinct phases, and !Ift. s....ete ~ht either
3419) (AF 40(638)1009) Unclassified the nature of the amnicise formed, or the mode of its

formation, is different when elicited by non-substrate
An invertigation is made of vector fields ..nd infinitesi- inducers than whena elicited by acelamide. When the
real transformations on almost-Hermitian manifvds succinate-grown P. aeruginow- were placed in fresh
with boundary. Riemaniamn manifolds are considered, medium containliQ SU mM acetamide as sole source of
as well as Lie derivatives over the manifolds, local C and N, the onset of growth was preceded by the for-
bowdary geodesic co-ordinates, and integral formulas. mation of amidase, which thereafter continued over 2
A Killing vector field on a compact oriartable Rieman- generations, at a rate proportional to the increase In
nian manifold Is discussed, and almoat-Herrmttian, cell density. When the concentration of acetamide In the
almost-semi Kahlerian, and almost-Kahlerian struc- meliium, which P-11 rapidly as a consequence oi amidhse
tures are defined. Contravarlant analytic vector fields . cdDo, hiad decreased to less than 1/2 of that initially
are given consideration on an almost-Hermitian mani- present, amidase formation ceased. However, a sec-
fold JAWn with boundary B(n-l), together with their ond phase of rapid amidase formation begar, when ace-
relations to Killing, projective Killing, and conformal tamide could no longer be detected in the medlum and
Killing -vector fields. Covarlant analytic vector fields continued throughout the subsequent growth of the cells.
an z-i almnost -Hermitlas manifold with boundary are 'Me 2 phases of amidase formation could be observed
stnded as well as vector fields on an almost-.Kahlerian Independently of one another.
manifold with boundary.

1438
1438

Leicester U. Dept. of Biochemistry (GL Brit.).
Leicester U. Dept. of Biochemistry (Gt. Brit.).

IDENTIFICA7ION OF ENZYMES INVOLVED WN THE
THE METABOLISM OF SIMPLE COMPOUNDS IN MI- FORMIATION OF PYRUVATF. FROM ITACON-L-COEN-
CROORGAN]SMS, by H. L. Kornberg. Final technical ZYME A, by R. A. Cooper and H. L. Korrsherg. [19621
rept. Sept. 20, 1982 [8)p. inc. Illus. ref s. (AFOSR- [3]p. Inc. table. (AFOSR-434' ) (AF EOAR-61-12)
41,90) (AF BOAR-6l- 12) AD 292926 Unclassified Unclassified

%*sults obtained indicate that: (1) the formation of iso- Also publ~shedi in Blochim. et Biophys. Acta, v. 61:
citrate lyase when E. coli grows on acetate Is a conse-
quenace of de novo xi-ofigEynthests; (2) acetate per se
is not an inducer of isocitrate lyase formation but acts It Is reported (see item no. WO~, Vol. VI ) that sonic
In an Indirect manner, probably by relieving enzyme extracts of itaconate-& 1nmn Psev tomonas B Iaba cata-
repression; (3) growth ti lips. spheroides on acetate, lyzed the formuation of - laimol~r quantitie~; of acetyl-
aerobically in the dark 4nriner &I y in the light, CoA and pyruvate either rom Itaconatc, ATP and COA
does not involve the glyoxylate cycle. (4) anaerob~c or from itacotyl-CoA, but that similar formati~at of

luyveri of n ethanolplsm aentatiealso Idoentfes not acetyl-CoA and pyruvate from ritramalate, ATP andkluyerl an thaol lus cette lso oesnotCoA necessitated the further addition of succinate. It
: 7 :ie a rr o n bYt 326le (5 nuil md omto yIs the aim of this communication to confirm and eyt~led

-1 ienraeon aeenzymie iordiscon tinuous these findings and to report the separation and idez~xifica-
Wode n of the eurymes involved in these riactions.offrainIInlutidb h aur fteIdcn
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1439 activlt" was detected. Conversely, the addition of KF
affected transerae activity more powerfully than aml-

Leicester U. Dept. of Biochemistry (Gt. Brit.). dase activity. Ii, the presence of 0. 1 M KF, the aml-
dase activity was 96% of that La the absence of fluoride

FORMATION OF PYRUVATE AND ACETYL-COEN- where as tht transferase activity had been reduced to
ZYME A FROM ITACONYL-COENZYME A BY PSEU- 18%. The results indicate that 2 ýmzymlc reactions are
DOMONAS SP., by R. A. Cooper and H. L. Kornberg. catalyzed at different ,ites. If, as seems likely, they
11962] 2]p. Incl. refs. (AFOSR-4348) (AF EOAR- are indeed brought about by one t-oxyme, this enzyme
61-12) Unclassified must be regarded as a "multi-hev.ded" enzyme.

Also i Blochim. et Blophys. Acta, v. 59:
480-481,1962. 1441

Pseudomonas B2 aba grew readily on a medium contain- Leicester U. Dept. ci Biochemistry (Gt. Brit.).

Ing 25 mid itaconmte as sole C source, and washed sus-
pensions of cells, thus grown, readily oK:lzed itaco- THE INFLUENCE OF GROWTH S T TES ON OXA-
nate. However, sonic extracts of such cells failed to PARITIATE BY MICROCOCCUS DENITIFICAIIS, by
oxidize or utilize itaconate unless they were supple- H.L. Kr be G. Morris. [1962]13. tic. dlab s.
mented with MgC , ATP and CoA. Under these condi- (AFoH r-J20e) (AF EOAR-6r.-77) AD 400057

tions, 1.8 amol at pyruvate were formed/h/mg of pro- Uncisaf led
tein f rom. Itacocate. The formatice of pyruvate was Ucasfe
measured spectrophotometrically. The results indicate Also tublished In Bizchim. et Bicphys. Acta, v. 65:
that a major pathway for the utilization of itaconate by
Pseudornoms B"aba involves a prior activation of ita-
co-.te to itaconyl-CoA and the subsequent transforma- Micrococcus denitrificans were grown aerobically in a
tion of this compound to equlimolar amounts of acetyl- medium con. &inig Eirn glycollate as sole C source.
CoA and pyruvate. This pathway is therefore dtiferent Alter harvesting, the cells were resuspended in fresh
from that postnIated by Brightman and Martin (Jour. growth media, containing either 25 mM sodium glycol-
Bacteriol., v. 82: 376, 1961) and appears to be similar late or 25 mM sodium succinate as sole C source. It
to the mode of Itacovate utilization demonstrated to oc- was found that whez. glycollate-grown M. denitrificans
cur In liver mitochondrla. Since the extracts of the continued to grow on glycollate as C s'-ir-ce, the rate
itaconate-grown organism also catalyzed the formation of hydroxyaspartate dehydratase formation was linearly
of pyruvate from citramalate plus cofactors and were related to the increase in cell mass. However, when
rich in pyruvate transacetase, it is likely that the the glycollate-grown cells grew further on succlzate as
transformation of itaconyl-CoA to pyrnvate and acetyl- sole C source, the initial nydroxyaspartate dehydratase
CoA Involves its hydration to citramalyl-Cok. content of the culture increased only slightly during 3

generations of growth. When succirate-grown M.
denitrificans were placed in fresh growth medIM con-

1440 -tin_5ng25mM glycollate as sole C source, no growth
was detected for the first 2.5 h. However, the initial

Leicester U. Dept. of Biochemistry (Gt. Brit.). low hydroxyaspartate dehydratase level rose rapldly.
When succiate-grown M. denitriffcans were placed in

AMIDASE FROM PSEUDOMONAS AERUGINOGA. A fresh growth medium coantai-n-in-g ucc=tZe and gly-
MULTI-HEADED ENZYME, by M. Kelly and H. L collate there was only slight hydroxyaspartate dehydra-
Kornberg. [1962112kp. incl. diagr. table. (AFOSR- tase formation. The results indicate that the enzymic
4349) (AF EOAR-61-12) Unclassified formation of omloacetate from erythro B-hydroxyaspar-

tate occurs to a quantitatively negligible extent during
Alp ] 12Lsd in Biochim. et Blophys. Acta, v. 64: the growth of M. denitrlficans on soccinate but Is of im-

-191," 1962. portance in this organism's growth on glycoliate as
sole C source.

It has been reported that Pseudomoins aeruginosa,
during later stages of growth on acetate as soleC
source, forms large quantities of an enzyme which is 1442
specific for the hydrolysis of several allphatic amides:
R- CON" 2 + HOR - R- COOH + NH 3 (Reaction 1). Sonic Leicester U. Dept. of Biochemistry (Gt. BrIt).
extracts of the organism rich in this enzyme have been
found to be capable also of effecting the transfer of the ENZYMIC FORMATION OF OXALOACETATE FROM
acyl moiety of such amides to hydroxylanine: ERYTHRO p-HYDROXYASPARTATE, by H. L.
It- CoieR2 + sH20H -aRid CONhoH + NHi (Reac- Kornberg and J. G. Morris. 119621 14]p. incl. diagre.
tio- ). t was found that ure- at lw cN(c -s (AFOSR-J201) (AF EOAR-62-77) AD 400058
tion 2). It was found that urea at low concentrations Unclassified
was a powerful inhibitor of amidase activity (Reaction
1) but exerted a negligible effect on transferase activity Also published in Biochim. et Biophys. Acta, v. 65:
(Reaction 2). At a concentration of 2. I03 M urea and 37-540, 1952.
using propionamide as substrate, the transferase
activity of the purified enzyme was identical with that This communication reports the presence, in extracts
observed in the absence of urea, though no amidase of glycollate-grown Micrococcus denitrificans, of an
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enzyme catalyzing the formation of oxaloacetic acid WMth the third volume of this series, the title was
from erythro 8-bydroxyaspartic acid. It is suggested changed from Aviation Medicine to Aerospace Medicine
that this new enzyme, by analogy with other known en- and Biology. The bulk of the publication is devoted to
zymes c•talyzing the formation of *-oxo acids from material published during the year 1954; however,
e-amino 0-hydroxyacids, be named "erythro 5-hydroxy- items published in 1952 or 1953, which were not in-
asgartate hydro-lyase (deaminating)" and carry the cluded in preceding volumes have been incorporated E
name "hydroxyaspartate dehydratase". this volume. The compilation consists of approximate.

l, 13GO references, arranged alphabetically by author.

1443
1446

Leicester U. Dept. of Chemistry (Gt. Brit.).
Library of Congress. Science and Techn ilogy Div.,

EFFECT OF ADDED $ETHANOL ON CONTACT ION Washington, D. C.
PAIRS IN CARBON TITACHLORIDE, by M. J.
Blandamer, T. E. Gough and others. [1962] [21p. incl. AEROSPACE MEDICINE AND BIOLOGY; AN ANNO-
diagrs. [AF EOAR-62-64] Unclassified TATED BIBLIOGRAPHY, VOLUME IV, 1955 LITERA-

TURE, by A. J. Jacoblus, R. Kenk and others. 1961,
Published in Jour. Chem. Phys., v. 38: 1034-1035, 330p. incl. refs. (AFOSR-80) (Sponsored jointly by Ad-

T ' -T6 3. vanced Research Projects Agency, (Air Force Office of
Scientific Research under ISSA 61-3], Defence Research

t is fonnd that if the band at 34480 cm", which ap- Board of Canada, and National Aeronautics and Space Ad-
pears in the spectrum of solutions of tetra-n-butyl- ministration) Unclassified
ammonlum iodide in CCI4 , is a property of contact ion Volume 4 of this biblingra:%y of 1955 literature consists

pairs, then their concentration is unaffected by metha- of approximately 1500 references. Unlike volume 3

nol up to a concentration of 1. 6 x 10- 3m; above this the which incorporated earlier material which had not been
contact ion pairs are progressively destroyed. included in preceding volumes, the present compilation

omits earlier material in accord with a plan to confine
all future volumes to the literature of the stated year

1444 and to collect all omitted items in a supplement to be
published as the concluding volume of each series.

Leicester U. Dept. of Chemistry (Gt. Brit.).

EFFECT OF ADDED ELECTROLYTE ON THE ELEC- 1447
TRON SPIN RESONANCE SPECTRA OF SOLUTIONS
OF METALS IN AMMONIA, by R. Catterall, J. Corset, Library of Congress. Science and Technology Div.,
and M. C. R. Symons. [1962] [21p. incl. tables. Washington, D. C.
(AFC61R-ft-0303) (AF EOAR-64-80) AD 629208

Unclassified AEROSPACE MEDICINE AND BIOLOGY; AN ANNO-
TATED BIBLIOGRAPHY, VOLUME V, 1956 LITERA-

Also published in Jour. Chem. Phys., v. 38: 272-273, TURE, by A. J. Jacobius, R. Kenk and others. 1962,
Jan. 1, 1963. 378p. incl. refs. (AFOSR-65-0853) (Sponsored jointly

by Air Force [Office of Scientific Research under

Infrared and electron spin resonance studies have been ISSA 63-3], Federal Aviation Agency, and National
made af the effect of added electrolytes (Na, K, Cs Aeronautics and Space Administration) Unclassified
Iodides) on ammonia solutions of alkali metals. The
equilibria between the solvated electron and the ex- This bibliography is part of a continuing series of lit-
panded metal ion is discussed. There was shown to be erature searches in the field of aerospace medicine and
a definite interaction between the unpaired electrons biology. It contains approtimately 1500 abstracts of
and the added cations. 1956 literature, including journal articles, reports,

and monographs, arranged by subject category. An
author index, subjeci index, and corporate author index

1445 are included.

Library of Congress. S-ence and Technology Div.,
Wasiongton, D. C. 1448

AEROSPACE MEDICINE AND BIOLOGY; AN ANNO- Lilge U. (Belgium).
TATED BIBLIOGRAPHY, VOLUME I1, 1954 LITERA-
TURF., by A. J. Jacobins, R. Kenk and others. 1960, RESEARCH IN HYPERBOLIC DIFFERENTIAL EQUA-
5 42p. incl. refs. (Sponsored jointly by Advanced Re- TIONS, by F. J. Bureau. Final rept. Mar. 15, 1962,
search Projects Agency, [Air Force Office of Scientific 7p. (AFOSR-2704) (AF 61(052)86) Unclassified
Research under ISSA 61-3], Defence Research Board
of Cauada, and National Aeronautics and Space Admin- The specific objective of the proposed research was t.V
istratios) Unclas-aied conduct a program of investigation on the existence

and properties of solutions of elliptic and hyperbolic,
linear and non-linear, partial differential equations.

> 328c



I

AIR FORCE SCIENTIFIC RESEARCHl

N'- :articular, a group a( researcers was centered on 1450
the initial value problem (problem of Cauchy) for lin-
ear totally hyperbolic partial differeotia| equations. [London U. I Imperial Coll. of Science and Tech.
The object of the second group of researchers was to (Gt. Brit.).
determine the asymptotic behavior of the spectral func-
tions associated with a boundary %2lue prbblem for FIELDS SATISFYING THE ASYMPTOTIC CONDITION,
totally hyperbolic equations in several independent by R. F. Streater. [1962] [131p. inc. refs. 1'FO6R-
variables. The final result concerning this spectral 3713) (AF EOAR-61-87) Unc,.ssiled
function depends on a certain Tauberian theorem whose
first form was finally completed in o' ler to give a pre- Also plished in Nuovo Cimento, Series X, v. 5:
cise estimate of the remainder term. The main result 274-286, July 15, .952.
is that the asymptotic behavior of the spectral function
depends only on the values of the coefficients of Lx at it is proved that a necessary and sufficient cgodition that
the point x and is independent of the boundary condi- a local current should be the curren, of a loc.I field
tions. The same method was used to investigate the satisfying the asymptotic condition Is that tl" 'me-
asymptotic behavior of the spectral matrix of the oper- ordered products of the current should have tVe saint
ator of elasticity. A comprehensive research program 1-particle singularities as come from all Feysman
on partial differential equations was also initiated with graph., which can be disconnected by cutting 1 internal
the view of obtaining new results or new methods for line. It is shown that a field theory with z unique vac-
koown results. It appears that the properties of the fi- uum and 1-particle state, and satisfying the asymptotic
nite part and of the logarithmic part of certain divergent condition, is e fined by its set of reduced Wightman
integrals are basic for an adequate study of the prob- functions (whose spectra b-gia at the threshold of the
lems considered. 2-particle continuuml. The problem of ensuring that

the space of states has a positive definite metric is not
solved.

"!449
Lockheed Aircraft Corp. [Missiles and Space Div. 1451

Sunnyvale, Calif.
London U. Imperial Coll. of Science and Tech.

RESPONSE OF A BURNING SOLID TO SMALL-AMPLI- (Gt. Brit.).
TUDE PRESSURE OSCILLATIONS, by F. A. Williams.
[1962] [14kp. incl. dlagrs. table, refs. [AF 49(638)- MLASS-DIFFERENCE AND STRANGENESS EFFECTS IN
4121 Unclassified HYPERON-NUCLEON SCATTERING, by P. A.

Protopapadakia. [19621 [6]p. incl. refs. (AFOER-4415)
Published in Jour. Appl. Phys., v. 33: 3153-3166, (AF EOAR-62-87) AD 295973 Unclassified
"Nov. 1962.

Also pubilshed in Nuovo Cimento, Series Jr, v. 26: 134-
The acoustic response for waves normally incident
upon a burning surface region is analyzed. The com-
bustion process involves heat conduction within the The formal features of a partial wave dispersion theo-
solid, an irreversible surface pyrolysis process, and a retical treatment of hyperon-nucleon scattering are dis-
distributed gas-phase reaction zone with condiction cussed, from the standpoint of their differences with
and diffusion. Linear differential equations determi.- respect to nucleon-nucleon scattering.
ing the acoustic response are derived for arbitrary
"requencies and st.mplifieF- to a single second-order
equation for the cabe in which the frequency is small 1452
compared to the reciprocal of a characteristic gaseous
reaction time. An approximate analytical solution to London U. Imperial Coll. of Science and Tech.
this last equation, valid when the over-all activation (Gt. Brit.).
energy for the gaseous reaction is large, Is shown to
yield a simple formula for 'he admittance, which DISPERSION THEORY OF THE DEUTERON FORM FAC-
determines the acoustic response. This admittance TOR AND ELASTIC e-d SCATTERING, by H. F. Jones.
formula implies that sound waves are attenuated at 1o- [1962] [13]p. incl. diagrs. table, refs. (AFOSR-J143)
frequencies and, in most cases, amr'ified only wen the (AF EOAR-62-87) AD 400090 Unclassified
frequency approaches the reciprocal oi the reaction
time. In particular, it is inferred that a pure solid Also published in Nuovo Cinento, Series X, v. 28: 790-
ammonium perchlorate deflagratlon will not amplify ,'f .Nov77-67 062.
acoustic vibrations, and therefore, presumably, will
not experience oscillatory combustion. (Contractor's The anomalous threshold discontinuities of the deuteron
abstract) form factors are calculated by an extension of Cutkos-

ky's method to tne spinor czse. The form factors are
then evaluated in a tail approtImation and substituted
into hibe single photco exchange term for elastic e-d
scattering. The resulting expression is very similar
to the Jankus formula, but shows that the usual modi-

fication e - eFS should more -rrectly be
I
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e-eFS(1 - s/4m
2

)-"
1
. The bare form factors should 1455

also be multiplied by (I- s/4m2 )-1. Small angle scat- [London U. ] Imperial Coll. of Science and Tech.d (Gt. Brit. ).

tering is re-analyzed with the new formula; the changes
are largely masked by the experimental uncertainties, AND T* As OPPosT BOUNDARY VALUES. by
but result in a small increase in the neutron form fac- ab ator FI-1. M. A. Rashid and A. Syed. [1962] [51p. (AFOSR-J552)

I(AF EOAR-62-87) AD 408597 Unclassified

Also published in Nuovo Cimento, Series X, v. 28:
14530;I, p.I 1963.

LondonU. ImperialColl. of Science and Tech. Using generalized retard-d operators, it is proved that
(Gt. Brit. ). the result that Tab and T& -rt opposite boundary val-

PRODUCTION OF STRANGE PARTICLES RN PROTON- ues of the same analytic function that holds in axiomatic
NEUTRON COLLISIONS, by W. D. Curtis. [19621 theory even for the processes m - n.
i14kp. incl. diagrs. tables, refs. (AFC'R-J318)
(AF EOAR -62-87) AD 408025 Unclassified

1456
Al-o ushed in Nuovo Cimento, Series X, v. 27:
164-17,Jan. 1, 1963. London U. Imperial Coll. of Science and Tech.

(Gt. Brit.).
Strange particle production in proton-neutron colli-
sions Is calculated by means of the I-pion exchange ELIMINATION OF THE BACKGROUND INTEGRAL IN
(O. P. E.) model for an incoming neutron with a kinetic THE REGGE FORMULA, by A. M. Kaufman. [19621
energy of 3 gev in the laboratory frame. The calcula- [121p. (AFOSR-J966) (AF EOAR-62-87) AD 417147
tion takes into account 2 Feynman diagrams and in- Unclassified
cludes the interlerence term. Use is made of the

Ferrari-Selleri :ut-off function C(qq
2

) and these re- Also published In Nuovo Cimento, Serie- X, v. 27: 804-

vilts are compared with 'hose that do not take this into 85T, Feb. 1'T, "63.

account. The lab. energy spectra of the outgoing nu-
cleons are drawn for the 6 p n processes, and their It is shown that under conditions of boundedness of the

total cross-sections evaluated. From these results the S-matrix in the left 1/2-plane, the background integral

total cross-section values for the 4 corresponding pin the Regge formula can be removed. Removal of the

reactions are deduced and comared with their kspo wn background integral forces the introduction of infinite

experimental values at 2.85 gev. Good agreement is number of fixed poles in additlon to the Regge poles.

shown in 3 of these cases, but the theoretical result This points out the basic nonremovability of the contri-

for the fourth one is somewht small. (Contractor's bution od the background Integral. (Contractor's

abstract) abstract)

1454 1457

[London U. ] ImperAal Coll. of Scienc •and Tech. [London U. ] Imperial Ccll. of Science and Tech.
(Gt. Brit.). (Gt. Brit.).

CALC'TLATION OF THE YU1KAWA COUPLING CON- BROKEN SYMMETRIES, by J. Goldstone, A. Salam,
STANT, by R. Delbourgo. [1962] [81p. (AFOSR-J55) and S. Weinberg. [19621 [6k. (Sponsored j'4ntly by
(AF EOAR-62-87) AD 407923 Unclassified Air Force Office of Scientific Research under [AF

EOAR-6?-87] and Office of Naval Research)
Ala. publlshed in Nuoro Clretc, Series X, v. 27: Unclassified
"WN319, _.Mar. 16, 1963.

Published in Phys. Rev., v. 127: 965-970, Aug. 1, 1962.
BE. expressing Feynman diagrams as dispersion inte-
grals with a finite cut-off, one calculates to lowast Some proofs are presented of Goldstone's conjecture,
order the renormalization constants ZI, Z2 , Z3 , for that if there is continuous symmetry transformation un-

a Yukaýxa coupling. By setting each Z equal to zer• der which the Iangranglan is invariant, then either the
one cbtains the approximate solutions g2 /4 = 0(30) and vacuum state Is also invariant under the transforma-

/im <0. 2 with a cut-off of about 3 nucleon masses. tion, or there must exist spinless particles of zero

(Contractor's abstract) mass. (Contractor's abstract)
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1458 1461

London U. ] Imperial Coll. of Science and Tech. London U. Imperial Coll. of Science and Tech.
(Gt. Brit.). (Gt. Brit.).

THE FN RESONANCE AT THE XN THRESHOLD, SPECULATIONS ON/J-MESON FORM FACTORS., by
by C. H. C3an. [1962] [191p. incl. diagrs. refs. K. J. Barnes. [1962] [9p. lncL diagrs. tablet refs.
[AF EOAR-62-87] Unclassified [AF EOAR-62-87] Unclassified

Published in Nuclear Phys., v. 39: 220-238, Dec. Published in Nuovo Cimento, Series X, v. 27: 228-237,
]O-617. Jan. I, 1993.

Feldman, Matthews and Salam's damping theory of X0 A formula for the elastic electromagnetic Interaction of
production in RN collisions and its effect on the RN 2 epin-I/2 particles with structure is given in terims of
resonance at 1 gev/care fully investigated. To make covai•a.t 7ariables, and this formula is then used to
tie calculation possible, we have assumed the R*- calculate the differential cross-section for the scatter-
meson to be stable and taken the 1-pin-exchange as ing of i + mesons by protons. An attempt is made to
the only contribution to the left hand cut. It is found discover what evidence of any possible p-mescn struc-
that a resonance can be produced in the IN system in ture can be obtained from such experimentn, and some
the D3/ 2 , 1 = 0 state when r is taken as a vector of the difficulties involved are discussed. (Contractor's

meson. abstract)

1459 1462

[London U. ] Imperial Coil. of Science and Tech. London U. Inst. of Taryngglogy and Otology (Gt. Brit.).
(Gt. Brit. ).

THF STUDY OF THE MECHANISM OF TRANSFORMA-
PROTON-ANTIPROTON ANNIHILATION INTO ELEC- TION OF PHYSICAL ENERGY INTO NERVE ACTIVITY
TRONS AND MUONS, by K. J. Barnes. [1962] [8)p. IN THE INTERNAL EAR, by F. C. Ormerod. Fi
incl. dlagrs. refs. [AF EOAR-62-87) Unclassified technical rept. Mar. 1962, 15p. incl. refs. (AFOSR-

2910) (AF ".1(052)271) AD 293249 Unclassified
Published in Nuovo Cimento, Series X, v. 28: 284-291,
Apr. 16, 1963. A very full investigation has been made into the car-

bohydrate metabolism in the ear of the pigeon. Eaperi-
A formula for the electromagnetic annihilation of a pk,- ments on the vestibule in pigeons have established the
ticle-antiparticle pair of spin 1/2 into another such presence of acetylcholinestorse. Administration of
pair is given in terms of covariant variables. This nocuous chemical substances, alcohol, quinine, strep-
formula, which allows for the possibility of structure tomycin ani thiouracil has not been followed by any
of both pairs, is then applied to the particular case of changes demonstrable by lIf microscopy. Rotatory,
proton-antiproton annihilation into electron and muon caloric and positional tests of the vestibular labyrinth
pairs. (Contractor's abstract) have been carried out in man and animals under a va-

riety of pozitions and conditions, and after the ingestion
in man and the injection in arndims gf various chemical

1460 substances. Echolocation was studied, and the noise-
emitting and receptor mechanism of certain moths and

London U. [Imperial Coll. of Science and Tecb.] the direction finding procedures used by owls were in-
(Gt. Brit.). vestigated. The propeties of ultrasonic vibrations

were investigated. Anatomic and histologic prepara-
REDUCTION OF S-MATRIX ELEMENTS, by A. Syed. tions of the skulls and ears of a wide variety of small
[1962] [121p. [AF EOAZ-62-87] Unclassified animals were made.

Published in Jour. "."... Phys., v. 4: 797-808, June
1963. 1463

Expressions arc btainec. for the commutators of in- London U. Inst. of Laryngology and Otology (Gt. BriL).
and out-'ields wath the geteralized retarded operators
of Burgoyne and Ruelle. These are then used to show CORRELATED ORIENTATIONS SOUNDS AND EAR
that the matrix element < .1, * * *, Pm out/-Pml,."", MOVEMENTS OF HORSESHOE RATS, by J. D. Pye,
-p in> , where p a (pI, P2 ""..' p) is arbitrary, M. Flinn and others. [1962] 14p. Incl. dlagrs.

. n(AFOSR-J208) (In cooperation with Harvard U.,
c-a be reduced in terms of retarded functions without Cambridge, Mass. and Mass. Inst. of Tech.,
;,sing the assumptica of stability of one-particle states. Lexington) (AF EOAR-61-40) AD 400179

Unclassified

Also pblished in Nature, e. 196: 1W15- 188, Dec. 1962.

Horseshoe bats emit a buzz of rapidly repeated and
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shortened orientation sounds when echo-locating ob- 1465
jects at close range. Motlo,- pictures and synchronized
tape recordlng4 were taken of this species, some at [London U. Coll. -.,apt. of Anatomy (Gt. Brit. )]
768 frames/sec and others at 64 frames/sec. There
was a close, though not perfect, correlation between SIMULTANE .tub SHAPE DISCRMINATION IN OCTO-
the emislon of the short pulses and the alternating PUS AFTER REMOVAL OF THE VERTICAL LOBE, by
movements of the ears. If these bats are deprived of W. R. A. Munt.z, N. S. Sutherland. and J. Z. Young.
the use of these muscles that move the pinnae, they [1962] [101p. incl. tables, refs. (AFOSR-J937)
compensate by nodding the head vigorously. A brief (Sponsored jointly by Air Force Office of Scientific
Investigation of the muscles rgsponsible for ear move- Research under [AF EOAR-61-39] and Office of Naval
ments was undertaken. The speed of contraction of Research) Unclassified
the superficial cervico-auricularis muscle when loaded
with the pinna was tested with direct electrical stlmu- Also published in Jour. Exper. Biol., v. 39: 557-566,
latiun. it was shown that the auricular muscles are Dec. 1962.
capable of moving the pinna by ;eparate contractions
within the normal speed range of the active bat. Pres- Octopuses from whic. the vertical or median superior
ent results are compatible with the hypothesis that frontal lobes had been removed were able to discrimi-
Rhinolophus is able to use the Doppiznx shifts which the nate between objects shown simultaneously, although
moving ears Impose on returning echoes of its own ori- they could not distinguish them when shown successive-
entation sounds. (Contractor's abstract) ly. Discrimination by operated animals was always

less accurate thaa by controls. A very difficult simul-
taneous discrimination could not be performed without

1464 the vertical lobes (although the same animal was able
to make it before operation). A discrimination learned

London U. Coil. Dept. of An tomy (Gt. Brit.). by the simultaneous method before operation continues
to appear (though less accurately) after vertical lobe

THE LIMITS OF TRANSFER OF A LEARNED DIS- removal. The experiments therefore confirm previous
CRIMINATION TO FIGURES OF LARGER AND evidence that the representations I.hat ensut'e correct
SMALLER SIZES, by J. R. Parriss and J. Z. Young. visual responses do not lie mainly in the verticaz lobes,
[1962] [18)p. incL diagrs. tables. (AFOSR-J936) but elsewhere (probably in the op.ic lobes). The func-
AF EOAR-61-39] AD 415872 Unclassified tion of the vertical lobes Is considered to be to stabilize

and perhaps lower the level of tendency to attack.
Also published in Zeltschr. verglichende Physiol.,
V. 45: 8-61962.

1466
The hypothesis was tested in Octopus that the capacity
to transfer to figures of w.'rious sizes depends upon London U. Coil- Dept. of Anatomy (Gt. Brit. ).
experience of different sizes of retinal image during
training. During training to discriminate between STUDIES ON THE RECEPTORS IN THE CEREBRAL
vertical and horizontal rectangles, discrl'rn.raion was VESICLE OF THE ASCIDIAN TADPOLE. I. THE
always better for larger than for smaller figures. OTOLITH, by P. N. Dilly. [1962] [6]p. incl. Illus.
Rectangles 22 x 4.5 mm, when seen at 1000 ram, are diagr. (AFOSR-J939) [AF EOAR-61-39] AD 415867
near the limit of discrimination. Some groups of ani- Unclassified
mals were given wide reti' a! experience. They were
either allowed to approach tae figures during training, Also published in Quart. Jour. Microscopic Sci.,
or were trained in 3 fixed positions. Other groups were v. 103: 393-398, 1962.
given limited redinal experience, being trained in one
position and not allowed to move towards the figures. Electron microscope observations of the gravity re-
Transfer was found to be greater in the groups where ceptor of the tadpole larva of Ciona intestinalis show
the transfer figures were within retinal experience, that the otolith is unicellular. Thbe nucleus of the oto-
especially for transfer downwards. The animals lith persists for the entire life e the tadpole. Th"
showed some capacity to recognize figures octside pigment mass of the otolith is intracellular, and it ap-
retinal experience larger than the traiiing figure. pears to be built up by fusion of granules. The otolith
when the training figure was small and at a distance. cell has a free part within the cavity of the cerebral
However, there was very little recognition of retinal vesicle, and a foot part which is contained within a
Images smaller than any seen during training. Oc- mound of cells on the ventral wall of the cerebral vest-
topuses trained with small figures a short distance cle. The junction between these 2 parts is probably
away cannot recognize larger figures. As recorded In the transducer region. The transducer region is a com-
other species, transfer was always better to figures plex sstem of folded cell membrane. Distortion of this
2 and 4 times the size used in training than to half and system during rotation of the tadpole while swimming
a quarter the size used in training. Outside these lim- probably evokes changes in the neurones which surround
its transfer decreased rapidly. the foot process of the otolith cell. One of these neu-

rones is connected to the cerebral ganglion by a process
which may be an axon. Fibrils extend from the trans-
ducer region of the otolith cell to the basement mem-
brane, and probably serve to resist distortion of the
transducer region. The foot process of the otolith cell
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is connected to the surrounding cells by specializa' ions generalisation to the conditions of binding in second-
of the cell membrane similar to attachment plaqueb,. row elements. These are discussed, and some exam-
The observations suggest that the otolith has been pies given. (Contractor's abstract)
evolvL'd from a cilium.

1469
1467

London U. Coll. [Dept. of Chemistry] (Gt. BrIL).

London U. Coll. [Dept. of Chemistry] (Gt. Brit.).

MECHANISM OF BENZIDINE AND SEMIDR1E REAR-
d-ORBIrALb WN COMPOUNDS OF SECOND-ROW ELE- RANGEMENTS. PART X. SUBSTRATE-ISOTOPE EF-
M1E__NS. 1. 3'6, by D. P. Craig and C. Zauli. [1962] FECTS ON KINETICS AND PRODUCTS OF ACID RE-

18 ). incl. tanles, refs. (AFOSR-J6) (AF 61(052)61) ARRANGEMENT OF THE HYDRAZOBENZENES, by

AD 400.'Z2 Unclassified D. V. Banthorpe and E. D. Hughes. [1962] [Op. incl.
tables. (AFOSR-64-1554) [AF 61(052)66] AD 446117

Also published in Jour. Chem. Phys., v. 37: 601-608, Unclassi'

-Also pu.bished in Jour. Chem. Soc. (London), No. 654:

Optimum ex"onent values for 3s, 3p, and 3d orbitals of 3308-3313, ept, 1962.

sulfur in S71; have been calculated in an electrostatic Hydrazobenzene, Its 4,4'-dideutero-derlvatives, and a

approximation. The sulfur electrons &re perturbed by derivative C-deuterated everywhere except in 4,4'-
fluorine pc~entials appropriate to self-consistent field positions, have been rearranged with acid in aqueous
wave functions for the flucoine orbitals, and the'ener- dioxan and in aqueous and anhydrous ethanol; aid com-
gy minimized with resp, to wave-function exponents. parisons have been made of the rearrangement rates
The optimum values are k3s = 2.0, k3p = 1.6, and k3d and product proportions. The products are benzidine

1. 2. corresponding to expansion if 3s and 3p orbiltals, 76-72%, and diphenyllne 24-28%, the small variation
and contraction of 3d, compared with free-atom values, depending on the solvent. Neither in para- nor in ortho-
The values are remarkably stable to changes in va- positions dces deuteration nmke a detectable difference
lence-orbital configurations as between SF., S+FC-, either to reAfton rates or to product ratios. The aro-
S , and even They are Also 6ite amatic prc.lon l..sses are concluded to occur after the

6SF6. little affected activatti n barrier for rearrangement has been sur-

ty change in hybridization at fluorine, and should mounted, and after the mechanism has decisively
therefore be suitable for use in the construction of branched towards the individual products. (Contrac-
molecuiar save functions. Although the calculated tor's abstract)
energies include no exchange terms they are still of
somie interest since they suggest, for example, that

the promotion energy to the configuration sp3d
2 of 1470

sulfur (estimated to be 25-31 ev) can be compensated by
the energy of molecule formation. (Contractor's London U. Coll. [Dept. of Chemistry) (Gt. Brit.).

abstract) MECHANISM OF BENZIDINE AND SEMIDINE REAR-

RANGEMENTS. PART DV. SUBSTRATE-ISOTOPE
1468 EFFECTS ON KINETICS AND PRODUCTS OF ACID

REARRANGEME•"NT OF 1, I'-HYDRAZONAPHTHALENE
London U. Coll. [Dept. of Chemistry] (Gt. Brit.). by D. V. Banthorpe, E. 1). Hughes and others. [1962]

[91p. incl. tables, refs. (AFOSR-64-1809) (AF 61-
d-ORBITALS IN COMPOUNDS OF SECOND-ROW ELE- (052)66] AD 449096 Unclassified
.MLNTS. II. COMPAPIEON OF H, C, F, AND Cl AS
LIGANDS, by D. P. Cfaig and C. Zauli. [1962] [k7. Also published in Jour. Chem. Soc. (London), No. 653:
incl. diagrs. tables. (AFOSR-JIO) (AF 61(052)61) _ ,'e. 1962.
AD 400387 Unclassified

1, V'-Hydrazonaphttalene, as well as its 2,2'- and 4,4'-
Also published in Jour. Chem. Phys., v. 37: 609- dideutero-derivatives, the preparation of which is
615. Aug. 1, 1962. described, have been rearranged with acid in 60%

aqueous dicoxn, and comparisons have been made of
Calculations have been made to contrast the eiiects of rearrangement rates and product proportions. The
H, C, F, and Cl as ligands on loosely bouniý d orbi- same hydr2zo-compounds have been rearranged with
tals of second-row elements. Sets of 1, 2 (at right acid In 95% aqueous ether-ethanol, and comparisons
angles), 4 (square), and 6 (octahedrz'

1 
identical atoms have been made of prodm.,'t proportions. In the coedi-

are compared. The approximation iE electrostatic, tions of #he-.e comparisons, 3 products alone are
with thc use of potentials derived fr-.m sell-consistent formed, the single 4, 4'-ring-cou-nled product, naphbhi-
field uave functions. The order of effectiveness is dine, and the pair of 2, 2t-ring-coupled products, di-
F > Cl > C >> H. The first 3 are more nearly ecr•'l naphthyline, and its cyclised relative, dibenzocarba-
in their perturbing power than expected from their zole, all in substantial, easily measurable, amounts.
electronegativities, and hyarogen is surprisingly inef- In the dtoaxn solvent, neither 2-deuteration nor 4-
fective. The conclusions lend themselves to some deuteration affects the overall rate of rearrangement.
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!n both solvents, neither 2- nor 4-decteration affects 1474
the ratio of 4,4'- to total 2, 2'-ring-copl-d products.
In both w'vents, 2-deuteration, but not 4-deuteration, London U. Coll. Dept. ca Physics (Gt. Brit.).
does clhage the internal ratio -A the two 2, 2 '-ring-
coupled products, the shift being large, and in favor ANGULAR CORRELATIONS IN A BETA DECAY, by
of the carbazole. (Contractor's abstract) L Egardt. July 4, 1062 [19]p. incl. diagra. table.

(Technical note no. 7) (AFO6R-3548) (AF EOAR-62-3)
AD 285294 Unclassified

1471
Also published in Nuovo Cimento, Series X, v. 27:

london U. Coll. [Dept. of Physics] (Gt. Brit.. )057-b i TT1, 1963.

SUBTRACTION CONSTANTS IN v - I A N- H DISPER- A current-current type of interaction is assumed with
SION RELATION, by P. Menottf. [1962] [3)p. [AF 61- the conentional lepton current coupled to a general
(052)468] Unclassified hyperon current involving 6 unknown form factors. The

expression obtained for the electron proton angular
Published in Nuovo Cimento, Series X, v. 23: 931-933, correlation is to a large extent dominated by phase

';i, 2. space and for reasonabie assumptions about the form
factors the agular distribution of electrons with respect

The author introduces a double subtraction in the dis- to the proton momentum Is always peaked in the back-
persion relation for the helicity amplitude f+(t) in the ward direction. This also holds true for a scalar,
reaction v-v - N-N. pseudoscalar or a tensor interaction. Some comments

are made on the eotfect of an intermediate particle.

1472
3475

London U. Coll. Dept. of Physics (Gt. Brit.).
Lwvdon U. Coll. Dept. of Physics (Gt. Brit.).

PION-NUCLEON SCATTERING AND PION-PION IN-
TERACTIONS, by J. Hamilton, P. Menotti and others. ANGULAR CORRELATIONS IN A BETA DECAY, by L.
June 8, 1962 [941p. incl. diagra. tables, refs. (Tech- Egardt. Sept. 11, 1962 [19kp. incl. diagrs. table.
nical note no. 5) (AFOGR-3382) (AF EOAR-62-3) (Technical note no. 10) (AFOSR-4062) (AF EOAR-
AD 284995 Unclarsified 62-3) AD 290702 Unclassified

Also mlished In Phys. Rev., v. 128: 1881-1907, For abstract see Item no. 1474, Vol. VI.Nov. 15, 1952.

The dispersion relations for r-N partial wave ampli- 1476
tudes are applied to s-wave and p-wave scattering
data. The low energy behavl - of the T = O, J = 0 and London U. Coll. Dept. of Physics (GL Brit.).
T = 1, J - I w-v scattering amylitudes is deduced,
and the results are shuwn to be in agreement with PION-PION INTERACTIONS IN THE STATES T =
other information on v-v scatterin•. AND T = 1, by T. D. Spearmnn. Aug. 29, i-82? -171p.

incl. diagra. tables, refs. (Te-.hnica note no. 9)
(AFOSR-403) (AF EOAR-62-3) AD 290624

1473 Unclassified

London U. Coll. Dept. of Physics (Gt. Brit. Also blished In Phys. Rev., v. 129: 1847-1857,
Feb. 15, 1953.

PREDICTION OF PION PIHSES, i D. Atkinsccn
June 20, 1962 '261p. ineL diagre rJs. (Technical New dispersion relations are derived for the s-wave
note no. 6) (AFO6R-3547) (AF W.OAR-62-3) pion-nucleon scattering amplitudes. These relations
AD 285521 Unclassified are specifically chosen to facilitate the task of separat-

ing the 2-pion exchange term from the other effects
Also publisked in Phys. Rev., v. 128: 1908-1915, contributing to low energy pion-nucleon scattering. In
Nov. 16, 1 -these equations the contribution from the unknown shortrange terms is markedly suppressed, a greater em-

A method of deducing the pion-pion phase shifts from phasis is placed on the experimentally better estab-
.he plan-nucleon phase shift is developed. A pre- lished very low energy pion-nucleon data, (in particu-
dominanly attractive S-rave interaction is found. A lar, on the scattering lengths), and in the contribution
resonant P-wave and am appreciable D-wave are also of the 2-pion exchange term, the lower energies are
deduced. (Contractor's abstract) more heavily stressed. The terms due to the 2-plen

exchange, which we isolate, are very clearly recog-
nized by their characteristic energy dependences.
The 2-plon exchange terms are analyzed in terms of
the interaction between the 2 plons. The values ob-
tained for these terms are made to yield information
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about the phase-shifts for plon-pion scattering In the 1480
T = I and T 0 states. In the T= I state the data are
well fitted with a narrow resonance In the pion-pion Long Island Biological Assoc., Inc., Cold Spring Harbor,
system at 750 mev Taking the results of electron- N. Y.
nucleon scattering experiments in conjunction with the
present data, the half-width of this resonance is found COLD SPRING HARBOR SYMPOSIA OCF QUANTITA-
to lie between 40 and 60 mev, in agreement with the TIVE BIOLOGY. VOL. XXVI. CELLULAR REGULA-
experimental data for the observed P-meson. TORY MECHANISMS, Cold Spring Harbor, N. Y.,

June 4-12, 1961, ed. by IL. Frisrb. Cold Spring Has-
bar, Long Island Biological Assoc., Inc., 1961, 408p.

1477 incl. illus. dlagrs. tables, refs. (Sponsored jointly
by Air Force Office of Scientific Research under

London U. Coll. Dept. of Physics (Gt. Brit.). AF AFOSR-61-73, Atomic Energy Commission,
National institutes of Health, National Science Founda-

ON THE Ae3 DECAY, by L. Egardt. Aug. 29, 1962 tion, and Rockefeller Foundation) Unclassified

114]p. incl. diagrs. refs. (Technical note no. 8)
(AFOSR-4064) (AF EOAR-62-3) AD 290625 This symposium was devated to 'he role of genetic ma-

Unclassified terial as an Information code in prote'n synthesis and
the mechanism of information transaer from DNA to the

Alsopublished in Nuovo Cimento, Series X, v. 27: site of synthesis. Major attenilon was given to cellular
Ja-7n. 16, 1963. mechanisms governing the rates of enzyme activity and

enzyme synthesis. While most of the researc ore-
Expressions for the proton spectrum are obtained wider sented dealt with microorganisms, the significatce of
the assumption of a current-current interaction and these efforts in questions of normal and abnormal. ,•rowth
for a scalar and tensor interaction. if the induced and development In multicellular forms is apparert.
form factors are neglected and the V-A form factors
are assumed to be constant, the spectrum yields useful
information about the relative strength of the vector 1481
and axial vector current.

Long Island Biological Assoc., Inc., Cold Spring Harbor,
N.Y.

1478
BASIC MECHANISMS IN ANIMAL VIRUS BIOLOGY.

London U. Coil. Dept. of Physics (Gt. Brit.). 27'TH COLD SPRING HARBOR SYMPOSIUM Orl QUAN-
TITATIVE BIOLOGY. Final summary relt. June 7-13,

RESF;'RCH IN HIGi ENERGY PHYSICS AND RE- 1962 [61p. (AFOSR-5108) (Sponsored jointly by Air

LATED TOPICS, by J. Hamilton. Final rept. Oct. Force Office of Scientific Research under AF AFOSR-
1961-Oct. 1962. Nov. 27, 1962, 4p. (AFOSR-4400) 62-276, Atomic Energy Commission, National Insti-
(AF EOAR-62-3) AD 295975 Unclassified tutes of Health, National Science Foundation, and

Rockefeller Foundation) AD 413871 Une assifled
Work on the application of dispersion relation techniques
to pion-nuclean and nucleon-nucleon interactions is re- Papers dealing with various aspects of animal virus

viewed. Considerable work has also been done on the biology were presented. One paper discussed virus
leptonic decAys of hyperons. Among the topics dis- structure from the viewpoint of the crystallographer.
cussed are pl.on-nuicleon scattering, s-wave pion- Two papers that were completely spontaneous resulted
nucleon scAtt•.-trg, p-wv-ve pion-nucleon scattering, from the recognition that the field was infused with
nucleon-nucleon intenrilu "., and hyperon decay. ideas for wich there was no uniform nomenclature. A

series of proposals for these ideas, as well as a sys-
tem for grouping viruses according to recognized prop-

1479 erties, were formulated. From several laboratories,
there were papers applying the new concepts of molecu-

London U. Coil. Dept. of Physics (Gt. Brit.). lar biology to diverse animal viruses. In some papers,
the traditiona) question of the host-parent relationship

SOME REMARKS ON THE AL3 DECAY. by L. Ezardt. was brought to the level of cell biology. Several papers
1ere concerned with the mechanisms by which viral

196212]p. incl. re. A UncARssified agents may induce tmnors.Unclassified

Published In Nuovo Cimento, Series X, v 26: 200- 1482
201, Oct. T, 1962

Long Island BiologIcal Assoc., Inc., Cold Spring Harbor,
General formula for the proton-electron angular corre- N. Y.
lation and the proton spectrum is given. Electron dis-
tribution is peaked in the backward direction. COLD SPRING HARBOR SYMPOSIA ON QUANTITATIVE

BIOLOGY: VOL. XXVII. BASIC MECHANISMS IN ANI-
MAL VIRUS BIOLOGY, Cold Spring Harbor, N. Y.,
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June 7-13, 1962, ed. by L. Frisch. Cold Spring Har- standard thread (- l-seuilgroup [0,v] The coneruc-
bor, Long Irland Biological Assoc., Inc., 1962, lv. tion 'or retrieving the semigroups S from S" and h re-
incl. ilius. diagrs. tables, refs. (Sponsored Jointly by quires a number of ddining relations which are teai
Air Force Office of Scientific Research under AF complicated to reproduce here. The semlgzcu S' is
AFCP R-62-276, Atomic Energy Commissioa, National simply the Rees quotient of S. Although the papeo con-
institutes cd Health, National Science Foundation, and siders only separable rpaces, the proofs seem not lij
Rockefeller Fcudstion) Unclassified depend on the separabiLty. (Math. Rev. abstract)

For abstract see item no. 1481, Vol. VI.S~1485

1483 Louvain U. (Belgium).

Los Angeles State Coil. Dept. of Chemistry, Calif. PRESSURE DEPENDENCE OF THE RESISTPIVTY OF
GERMANIUM, by A. Van Itterbeek, 0. Verbeke, and

THE EFFECT OF CERTAIN VARIABLES ON THE F. Theeuwes. [1962] [71p. incl. diagrs. tables, refs.
ULTRASONIC CLEAVAGE OF PHENOL AND OF (AFOSR-64-0707) (AF EOAR-63-40) AD 436488
PYRIDINE, by D. L. Currell, G. Wilhelm, and S. Unclassified
Nagy. [1962] [4]p. incl. tables, refs. (AFOSR-J781)
(AF 49(M35)471) AD 412978 Unclassified Also published in Physica, v. 29: 757-763, June Ii.:3.

Presented at Pacific Southwest Regional meeting of The specific resistivity of a germanium n-type mono-
the Amer. Chem. Soc., Los Angeles, Calif., Dec. crystal of high resistivity (78 ohm-cm at 15°C has been
1960. measured as a function of pressure and temperature.

Calculations are carried cut on the pressure and tern-
A13o ulished in Jour. Amer. Chem. Soc., v. 85: perature dependence of the intrinsic energy gap and
"1'-.30, Jan. 20, 1963. electron mobility. The pressure dependence has been

measured with hydrostatic pressures upto 1000km/cm
The effect of pH and dissolved gases on the ultrasonic in a temperature range of 328.8*K to 174°K. Measure-
reaction of aqueous solutions of phenol and of pyridine menits of the specific resistivity as a function of trm-
to produce acetylene has been investigated. Phenol in perature were carried out down to liquid hydrogen tm-
alkaline solution and pyridine in acid solution are es- peratures.
sentially unaffected by ultrasonic waves. The rate
of production of acetylene is dependent upon the ratio
of specific heats df the dissolved gases. The rate of 1486
the ultrasonic cleavage of the pyridine ring was shown
to be independent of the surface tension of the reaction [Louvain U. ] (Belgium).
solution. The significance of these results is dis-
cussed in terms of possible mechanisms for the chemi- A PHASE-SELECTIVE X-Y-RECORDER FOR MAG-
cal effect of ultrasonic waves NETIC RESONANCE EXPERIMENTS, by L. Van

Gerven, A. Van Itterbeek, and L. Stals. [19C2)13]p.
incl. illus. (AFOSR-84-2531) [AF EOAR-63-40J

1484 Unclassified

Louisiana State U., Baton Rouzge. Also npblished in Paramagnetic Resonance; Proc. of
the First Iereat'l. Conf., Jcruealem (Israel) (July

INTERVAL CLANS WITH NONDEGENERATE KER- 16-20, 1962) New York, Academic Press, v. 2: 684-
NEL, by R. C. Phillips. [1962] 1[5p. (AF 18(603)89) 686, 1963.

Unclassified
This note briefly describes a phase-selecting synchro-

Published in Proc. Amer. Math. Soc., v. 14: 398- nous detecting X-Y recorder for differential recording
4W'0•0_Jne'163. of weak magnetic resonance signals. An electrody-

namical wattmeter is used as the phase-selective
Let S be a compact, connected semigroup with identity element.
(i.e., a clan) whose underlying space is an ordered
space (hcmeomorphic to an interval of real numbers).
The author calls such semigroups interval clans. 1487
Suppose further that the kernel K is proper and non-
degenerate. From known results, K con-1-ta of either [Louvain U. I (Belgium).
11 left zeros or all right zeros. It is rlbumed u.1t

these are all right zeros; in the case of left zeros, the LOW FIELD EPR MEASUREMENTS IN DPPH AT LOW
result is analogous. The author characterizes such TEMPERATURES, by L. Van Gerven, A. Van
semtigronps in terms of an interval semigroup with Itterbeek, and L De Laet. [1962] [4kp. incl. illus.
zero S' and a mapping h as follows. Let u denote the diagrs. tables. (AFOfzR-64-2532) JAF EOAR-63-40]
identity, d the other point, and 0 the zero of S'. Then Unclassified
there exists an idempotent or (0,u] such that do = 0,
and h is a continuous mapping of [0,u] on a compact
connected ordered space inducing a congruence on the
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ls2 b!shed in Paramagnetic R'*esuAnce- Proc. of 1490
the First Interoatl. Cold., Jerusalem (Israel) (July
16-20, 1962), New York, Academic Press, v. 2: 905- Louvain U. ['.ab. for inorganILz and Analytical Chemistry
S;¶IV, 1963. (Belgium).

The g-fact,:,r, the line width and the relaxation time A A xK!nET. -,. ruDY OF HYD~tocARBoN-oxyGEII-
DPPII have been measured at 28 MHz between liquid NITROGF.4 rLAME SYSTEMS AND MOLF.CULAR
helium temperatures and room temperature. At very WE1G![I- -F CHAIN4 CARRIERS, by W. E. Falconer
low temperatures, the g-factor displays a pec-uliar an4 A. rwa- Nggelen. 119621 (141% incl. diagra. tables,
temperature depondence, which is possibly due to in- refs. (AP-CXR-J 1014) [AF EObAR-63-421J
certainties io the dema'nretization corrections. The Unclasjilfed
shape of the DrFP'( aiiso.;tion lines has been inye-'1-
gated by means of graphical comparison. In the onole Also published in Ninth Symposium (Internat'l.) on
temperature range they display a generalized Lorent- uafi~aiiii _7~neUI U., Ithaca, N. Y. (Aug. 27-
zian simpe. In t1he wole temperature range, the line Sept. 1, 1962), New York, Academic Press, 1963,
width values are rather low, comp; red ',) those ir the p. 689-702.

ltrtr.The line nie.di increases sharply between
50)' and 20*K, in agreewent with Singer's and the The over-all activation energy (F.r) of the branching
authors' previous measurerenes. Furthermore, a process and the mean molecular weight (M) at the
maxinnirn iin the line width vs temperature curve is chi carriers have been derived for flames of n-lxatane,
Pxnnd around 10'K. Using the dependence of the tire isobutane, and aeopentane. The results are respec-tiv-

wc on HI, preliminary and rough measurements ly: n-butame- M = 23; Fr-F 33 kcal; isobutaner. M = 24;
arvo been made of th7 relaxation time between 1. 7-E = 31 kcal; and neopentare: M = 28; Er =38 kcal.

as '.(Contractor's abstract, modified) These results are compared to analogous data obtained
previously with other hydrocarbons and an interesting

1488 relation Is observed between the bond energy CH and
the activation energy of the branching process at least

Louvain U. £Depi. dof Applijed Mechanics (tielgium). for saturated hydrocarbon compounds. Furthermore
the rather low value of the mean molecular weight of

DYNAWWC iMiA V1IOR OF PLATES LINDER THERMAL the chain carriers constitutes an argument in favor of a
STRESS, by F. i~iuciens. Mar. 1962 1931p. inc. rapid destructian of the alkyl radiica1- in their reaction
diagrs. refs. ' (ec:hnlcal repi. no 1) (AFCSR-3195) with molecular oxygen; rio peroxy .-̂ .Las persist at
(AF W1052)49ii4 AD ne,131 Unclassified the higher temperatures of the flame as zompared to

the temperature in slow oxidations. (Contractor's
The zaffect W. nonuirlorm 1, hcrmal stress on vibrational abstract, modified)
behavior of piates is stýA'ed, tf.rst for a flat, then for
a buckled plate ktnclvdirs:: the ease of Initial imaperfec-
tions). The effect of -untico:min tiital stress on wave 1491
propagation is considered, phas'p znd grwsp velocitieb
being computed and approathaated in function of wave Land U. Dept. of Pharmacology (Sweden).
number and stress. The tEq~rtmepts agree with
theory as tai as order a: tagnitaWile Ini concerned. RESEARCH ON EFFECTS OF ACETYLCHOLINE ON

THE ?MAMM,VWLLN MOTOR END-PLATE, by S.
Thesleff. A, Al tecanical rept. Aug. 25, 1962 [5]p,

1489 incl. refs. (A FO6R-3479) (AF 61(052)106) AD 284909
Unclassified

"Lovair. U. :,ab, for Inorganic and Analytictal Cliernistry
(Belgium). L-vestigatio".s of the electroPhysiological properties of

the manm'allan mot or ec-n6plate reveal: (1) Prolonged
BINEICS OF THE PROPYLENF.-O0XYEN FLAME or tntermittent. appilication -A acetylcholipa dýsensl-
REACTION, by R. Burke, F. Dewael and A. van t!,ms the chemoreceptors of the motor end-;late, (2)
Tiggelen. [19621151p. incl dtagrs. tables. (AFOSR- The motor nerve controls the size of the chemoseznpi-
.1648) (AF EOAR-62-65) AD 413632 Unclassified tive surface in muscle fiber, presumiably through the

release of a chemical mediator, and (3) The chemical
Aliso published In Combustion 2ar'! "Iiame, v- 7: 83-88, aensitlvlty of end-plaite receptors -n muscles from pa-

ar. 11963. Uents with nyAsthezd.a gravis Is ncrnal. suggestIoG that
the neuromuscular defect iv this dl~sews'e is of pre-

FMinme propagation velocities and temperatures have junctional origin. (Contractor's abstrzct)
been measured in propylene-oxygen mixtures at dif-
ferent mixture strengtths and varying dilutions withi
nitrogen. An activation energy of 40 kcal and a Mean
molecular weight of chain carriers of 32 can be de-
rived from these measurements. The reaction mecha-
nism. is discussed.
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1492 Li primary cosmic radiation was investigated. Photo-
metric measurements were made ca 362 tracks of

Laund U. I-pt. of Prarmacology (Sweden). heavy primary particles (Z > 3), which were found in
an emulsion stack exposed over Texas at 410 geomag-

NERVOUS CONTROL OF CHEMOSENSITIVITY IN netic latitude. The measurements have been corrected
MUSCLE, by 8. Thesleff. [1961] [12kp. incl. illus. for different emulsion effects. Results of observations
dlrs. tables, rds. (Sponsored jointly by [Air Force are presented. (Contractor's abstract)
Office of Scientific Reserreh under AF 61(052)106],
Muscular Dysft ophy Associtions of America, Inc.,
and Public Health Service; Unt tassified 1495

PublIsbed in Anm. New York Acad. Scl., v. 94: 535- Lund U. [Dept. of Physics) (Sweden).

PRIMARY COSMIC RADIATION AND VERY HIGH EN-

Experiments an isolated mammalian skeletal -auscle ERGY INTERACTIONS, by S. von Friesen. Adminis-
by elect•Wai micromethods indicated that mrscle fibers trative rept. no. 1, June I-Nov. 30, 1962, 3p.
have a high unltor, sensitivity to acetylcholine (ACH) (AFOSR-4815) (AF EOAR-62-71) Unclassified
and that upon innervation, the chemoseesitive area de-
creases tn size until it covers only the end-plate re- Cosmic ray particles undergoing collisions with emul-
gioe. Accoraing to this view, the motor nerve has 2 sion nuclei are being used in an analysis of nucleus-
functions: (1) to initiate mechanical activity in muscle, nucleus collisions. The analysis involves determina-
and (2) to control the aize of its chemo-receptor sur- tion of the nature of the secondary particles, thetr ener-
face. Slice Inactivity cannot explain the gloatl chemo- gy and angular distribution. A procedure :or measuring
sensitivity of denerv'ate muscle fibers, it IR assumed1 the charge of low-energetic heavy particles stoppiag
that back co some chemical agent released by the nerve in tie emulsion Is being tested. For this, an instru-
Is responsible for the exteusion of the receptor surface. ment wrhich registers the profile of the tracks -s a func-

lion of residual range nas been constructed. A com-
Vprative study of the dett:m;nation of particle charge

1493 by the Integral blob length method as given by Sarkas
Snd a photometric method already being used L'i this

Lund U. Dept. o: Pharmacology (Sweden). -aboratory is being made. A theoretical calculaticm
Ihas been perfwrmed of the spectra 4 tPe Iron group with

IDEAS REGARDING RECEPTOR "DESENSTTIZATION" different assumptions about the accelei-'iton mecha-
AT THE MOTOR END-PLATE, by D•. Elmqvist and S. nism, and the experimental spectrm has been com-
Thcsleff. [1Q82] [61p. incl. illus. refs. (AFOSR- pared with the calculated distribution. Work on the
J389) (Sponsored jolntl, by Air Force Office of Scien- tracing of tracks found in one of the stacks exposed at
"tific Research wider [AF EOAR- 62-28] and Muscular GuAm in 1959 is continuing.
Dyslrophy Associations oe America) AD 408749

Unclassified
11994

A ')lLshed in Rer. Canad. Biol., v. 21: 229-234,
1 •12. b n4 U. Thermocnemlstry Lab. (Sweden).

A description is given of 6'e process by Mhich depo- THERMOCi'iaISTRY OF SELECTED, RADICAL HE-
larizing drugs render the cuemoreceptors of the mito.- COMBWNAITON REACTIONS, by S. Surner. Final
ezd-plate refractory to chemical stimulation. T'vi- rept. .-1-- 15, 1982, 10p. incl. refs. (AFOSR-2237)
dence is presented for and against the possibilhti that (AI' 61052)46) AD 274252 Unclassified
receptor desensitization by acetylcholine Is one of the
factors limiting the rate at which impulses propagate Th- pboolysis of primary or secondary aliphatic di-
across the neuromuscular junction. The mechanism sulfides in an organic matrix at 77°K quantitatively
tl receptor desensitization is unknown, but current lcads to the reaction R1 R2 CHSSCIIPjR 2 --

theories regarding this process are preaented. RlR2C - S - HSCHRIR2. Strong evidence is pre-

sented 'or the formation of stabilized thionyl radicals

1494 when a thiol is photolyzed. A few other compounds were
studled strengthening thc view that 2 fairly large radi-

Luid U- Dept. of Physics (Sweden). cals cannot siwultanecasly be formed and separately
tra nped In the system studitd. Thus, one of the basic
difficulties cannot be overcome in developing a metiod

THE •ELAT IVE ABUNDANCE OF NUCLEI HEAVIER for the determintion of radical recomblnatlon energies
THAN LITHIUM IN PRIMARY COSMIC RADIATION, by by warming up a solsO solution of trapped, identical
IL Kristlansso, 0. Mathiesen and A. Stenman. June radicals, generted In situ. Thia statement should be
1962 118p. incl. diagre. tables, refsa. (AFOSR-317'l) valid In dealing with simple, not hig•ly resonance-
(AF EOAR-61-37) AD 282243 Unclassified sstabilized molecules. (Contractor's abstract)

bd inArkiv Fysik, v. 23: 479-504, 1963.

The relative abundance of nuclei heavier than lithium
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1497 A number of primary, secondary and tertiary allphatic
disulides have been photolyzed in a hydrocarbon ma-

Lund U. Thermochemistry Lab. (Sweden). trix at 77°K using super h*i-pressure mercury lamps
together with appropriate filter. The spectral changes

A STUDY ON CONTRAC.TION, RELATIVE VISCOSITY have been recorded and the reaction Froducts, obtained
AND MELTING CURVES OF SOME GLASS- FORMING after warm-up, have been identified using gas-liquid
HYDROCARBON MIXTURES, by K. Rosengren. Jan. chromatography. All primary and secondary dislmies
15, 1962 [9)p. incl. diagrs. table. (Technical note no. (except Me2S2) behave in an analogous stoichiomelca.-
7) (AFOSR-2327, pt. 1) (Sponsored jointly by Air ly simple way (in contrast to tertiary butyldisulfide).
Force Office of Scientific Research under AF 61(052)- Strong evidence is presented for the view that the only
46, Swedish Natural Research Council, and Swedish detectable overall reaction occurring during photolysis
Technical Research Council) AD 274160Unclassified is RIR2 CHSSCHRIR 2 - RIR2 C=S + HSCHRIR 2 . The

presence of both reaction products has been established.
Also published in Acta Chem. Scand., v. 16: 1421- The spectral changes during the photolysis of dimethyl
TK 1 By disulfide are only initially analogous to those of the

other primary disulfides. Upon prolonged irradiation un-
The contraction, relative viscosity and melting carves known reactions occur, leading to the formation of car-
have been studied for a number of hydrocarbon mix- bonomonosulflide, among other products. (Contractor's
tures that form glassy states upon freezing at 77°K. abstract)
The commonly used iso-pentane - 3-methyl pentane
glasses as well as 3 new mixtures have been studied.
The very smooth curves obtained for the iso-pentane. 1500
- 3-methyl pentane glasses studied conclusively prove
the absence of a microcrystalline structure, which Lund U. Thermochemistry Lab. (Sweden).
might undergo phase transformation below 150°K.
(Contractor's abstract, modified) THE PHOTOLYSIS OF ALKANETHIOIS IN A RIGID

GLASS AT 77"K WITH THE POSSIBLE FORMATION OF
THIYL RADICALS, by K. Rosengren. Jan. 15, 1962

1498 [6]p. incl. dlagr. (Technical note no. 10) (AFOSR-
2327, pt. 4) (Sponsored jointly by Air Force Office of

Lund LU. Thermchemisiry Lab. (Sweden). Scientific Research under AF 61(052)46, Swedish Natu-
ral Research Council, ana Swedish Technical Research

SOME NEW GLASS-FORMING HYDROCARBON MIX- Council) AD 274160 Unclarifted
TURES, by K. Rosengren and S. Sunner. Jan. 15,
1962 [4]p. (Technical note no. 8) (AFOSR-2327, pt. 2) Also 9ublished in Acta Chem. Scand., v. 16: 1418-
(Sponsored jointly by Air Force Office of Scientific Re- 42 1r
search under AF 61(052)46, Swedish Natural Research
Council, and Swedish Technical Research Council) The photolysis of diethyl-, di-isopropyl-, and di-nor-
AD 274163 Unclassified mal-butyl disulfide in an organic matrix at 77K leads

to the formation of a rather sharp and fairly stable ab-
Also published in Acta Chem. Scand., v. 16: 5 1 %, 1962. sorption peak at about 25 kc/cm. After warming to

room temperature, considerable quantitius of disulfide
Binary and ternary mixtures of hydrocarbons have been were found in the solution. From this .nd additioal
tested on their abilt3 to form transparent glasses at experimental evidence, it is concluded that this peak
liquid nitrogen temperature. Three parts of n-pentane best can be assigned to the thiyl radical. (Contractor's
and 8 parts of neo-hexane gave a stable glass, con- abstract)
sidered to be more inert towards radical attack than
previously known glass-fornDing mixtures, which all
contain hydrocarbons with tertiary carbon atoms. (Con- 1501
tractor's abstract)

LAnd U. Thermochemistry Lab. (Sweden).

1499 THE PHOTOLYSIS OF IODINE, ETHYL IODIDE AND
HYDROGEN IODIDE N A RIGID GLASS AT 77XK by D.

Ls'nd U. Thermochemistry Lab. (sweden). Timm. Jan. 15, 1962 [13]p. incL dlagres. rts. (Tech-
nical note no. 11) (AFO6R-2327, pL 5) (Sponsored

A SYSTEMA-IC STUDY OF THE PHOTOLYSIS OF J-intly by Air Force Office of Scientific Research under
SOME DIALKYL DISULFIDES IN A RIGID GLASS AT Ar 61(052)46, Swedish Natural Research Council, and
77*K, by K. Rosengren. Jan. 15, 1962 [28]p. incl. Swedish Technical Research Council) AD 274160
diagrs. tables, refs. (Technical not* no. 9) (AFOSR- Unclassified
2327, pt. 3) (Sponsored jointly by Air Force Office of
Scientific Research under AF 61(052)46, Swedish Natu- Also published in Acta Chem. Scand., v. 16: 1455-
ra! Research Council, and Swedish Technical Research 1462, 1952.
Council) AD 274160 Unclassified

It has been found that the photolysis of iodine in a hydro-
Aapblishediu Acta Chem. Scand., v. 16: 1401- carbon matrix at 77K does not lead to the formation
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d iodine atoms. That the photolysis of ethyl iodide de- region 44-45 kc cnm" and a well-defined isobestic
peods on the viscosity of the maftr~x has been con- point was recorded; (2) With more concentrated solu-
firmed and spectral characteristics of intermediates tions A faint red color appeared, peak maximum at about
have been recorded. Identical characteristics were 19. 5 kc cm-I; (3) When the photolyzed samples were
found when Hi was in)clyed antras bshown analyzed using gas-liquid-chromatography (GLC) mer-

captan was found in amounts varying with the time of
photolysis; and (4) Using GLC It was also demonstrated

1502 that photolysis at 77"K of a solution containing 2 differ-
ent disulfides gave no mixed disulfide.

Lund U. Ther Xchemistry Lab. (Sweden).
1504

ELECTRONIC ABSORPTION SPECTRA OF UNCON-
JUGATED ALKYL THIALS AND THIONES, by K. Lyons U. fDept. of Physiology] (France).
Rosengren. Apr. 3, 1962 [13]p. incl. diagrs. table,
refs. (Technical note no. 12) (AFOSR-2705) (Spon- [RESEARCH ON THE NERVOUS STRUCTURES AND
sored jointly by Air Force Office of Scientific Research THE MECHANISMS RESPONSIBLE FOR THE DIFFER-
under AF 61(052)46, Swedish Natu-al Science Research ENT PHASES OF PHYSIOLOGICAL SLEEP] Rechr-ches
Council, and S..oedish Technical Research Council) sur les structures nerveuses et les mecanismes re-
AD 280979 Unclassified ponsables des differentes phases du sommeil physiolo-

gique, by M. Jouvet. [19621 [21p. inel. Illus. diagra.
Als Acta Chem. Scand., v. 16: 2284- table, refs. (AFO6R-4179) (AF 61(052)109)
2292, 1962. Unclassified

The electronic spectra of a number of simple aliphatic Also published in Arch. Ital. Biol., v. 100: 125-
thials and thiones have been evaluated. The C=S com- Y I, Mar. 19652.
pounds were obtained together with the corresponding
thlols by photolysis of disulfides in hydrocarbon glasses The results of this paper support the idea that 2 struc-
at 771K. Besides the previously known absorption in tures are responsible for the different phases of sleep.
the visible region (n - iX transition, 2 peaks were re- It revealed, on one hand that necessary role of the neo-
corded in the far ultraviole one of which was seen only cortex In the appeance of the synchronization phe-
at room temperature. By comparison with analogous nomenon in sleep and on the other hand, the hypnotic
oxygen compounds, the 2 peaks were attributed to system situated at the pontine reticular formation in re-

x transitions, respectively, lationship with the bordering system which is responsi-
dis and p -a i occurring rompectiel the latter, ble for the period of rapid cortical activity during sleep.
disappearing at 77WK, occurring from a vibratronally In the first part of the report, an electroencephalo-
excited level. When the nsolutons were stored at room graphic analysls of the different phases of physiological
temperature, the intensity r o the th hicarbonyl absorp- sleep in cats is presented. The second chapter deals
tion gradually disappeared. Tor ethanethtal, the diS- with the threshold of wakefulness. The third concerns

appearance was shown to correspond to a simultaneous the different phases of sleep induced by stimulation.

formation of the trimer, 2,4. 6-trimethyl trithiane. the fourthaseton sldedic dtced responseadur-
_•(Contractor's abstract) The fourth section is dedicated to evoked response dur-

ing sleep, and the final chapter discusses the different

effects of a variety of drugs.

1503

Lund U. Thermochemistry Lab. (Sweden). 1505

PHOTOLYSIS OF DIALKYL DISULFIDES IN AN OR- Lyons U. Dept. of Physiology (France).

GANIC MATRIX AT 77°K (Abstract), by K. Rosengren. RESEARCH ON THE NEUROPHYSIOLOGICAL MECHA-
11962112kp. (AF 61(052)46) Jnclassifled NISMS OF SLEEP, by M. Jouvet. Final technlcal rept.

Jan. -Dec. 1961. May 1962, 24p. incl. rds. (AFOSR-
Also publshed In Bull. Soc. V ",. Belg., v. '1- 2886) (AF 61(052',472) AD 288435 Unclassified
855-85b, Nov. -Dec.1962.
A munber of disulfides (RIR2CHS)2, where RI = Alkyl Investigations on new-born kittens na.ve shown that the

rhombencephallc phase of sleep is the first pzttern of
and R2 = Alkyl or H, have been photolyzed In a hydro- behavioral sleep observed after birth and that the fast
carbon matrix at 77°K using high-pressure mercury cortical activity during sleep precedes for some days
lamps together with appropriate filters. The spectral the appearance of the fast cortical activity during
changes have been recorded and the reaction products, arousal. Polygrapikic recordings of EEG and EMG of
obtained after warm-up, have been identified. It has the neck muscles htve shown the periodical appearance
been postulated that the only detectable reaction oc- of a regular theta cortical activity with a total decrease
cutting Is R1 R2 CHSSCHR1 R2 - RIR2 C : S + HSCHRIR2 . of muscular tonus, during behavioral sleep. Theseperiods are analogcus to the rhombencephallc sleep In
Some bt the main facts supporting this view are the fol- the cat. Injection ct sodium-v-hydroxybutyrate and
lowing. (1) During photolysis of all primary and sec-
osdary disulfides the disulfide maximum at 40 kc
cm" 1 diminished, and absorption peak grew up in the
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sodlum-y-butyrolacton induces a sleep like state in Also pub_ .3hed in Compt. Rend. Seances Soc. Blol.,
normal cats which is different from physiological Y. 158: 1407-T141, June 25, l9.2.
sleep. In decorticate cats however, these drugs may
induce rhombencephalic sleep. Eye movements in man are recorded durtng wakeful-

ness and during sleep. During wakefulness, eye move-
ments correspond to an aagular speed of 125*C/sec.

1506 During the rhombenceptxlic phase of sleep, the ocular
movements registered have an angular speed of 73S/sec.

Lyons U. [Dept. of Physiology] (France). Results are analyzed statistically and are presented in
tabular form.

[POLYGRAPHIC STUDY OF SLEEP IN THE LAMB]
Etude polygraphique du srnr•,eil chez lagneau, by D.
Jouvet and J. L. Valats. [1962] [41p. incl. diagrs.
(AFOSR-J343) (AF 61(052)472) Unclassified 1508

Also published in Compt. Rend. Seances Soc. Biol., Lyons U. [Dept. of Physiology] (France).
v. 156: 1411-1414, June 25, 1962.

[BEGINNING OF LACTASE SECRETION IN THE RAB-
Results show that the 2 phases of sleep observed in BIT BY INJECT]ON OF 5-HYDROXYTRYPTAMINE IN
other mammals are the same as those observed in the THE REGION OF THF HYPOTHALAMUS] DIlench-
young rumisnis. There is a decrease of the rhomben- ment de Ia secretion lactee, chez la Lapine, par injec-
cephatic phase of sleep at the time of onset of chewing. tion de 5-hydroxytryptamine dans la region de 1'hypo-
This lowering of the rhombencephalic phase of sleep thalamus, by R. Kehl, j. C. Czyba, and '~hers. [192]
can be due to a number of factors adding to the matura- [21p. [AF 61(052)472] Uncinsailzd
tion of the nervous system.

Published in Compt. Rend. Sam-'es Soc. Biol., v. 158:
T141-14T5,June 25, 1962.

1507
The administration of 5-hydroxytryptamine at the level

Lyons U. [Dept. of Physiology] (France). of the hypothalamus is capable of bringing about lactase
secretion in the rabbit in the same way that sub-cutane-

[STUDY OF OCITLAR MOVEMENTS OBSERVED IN ous injections of reserpine do.
MAN DURING AWAKENING AND SLEEP] Etude des
mouvements oculaires observes chez I'Homme au cours
de la vellle et du sommeil, by M. Jeannerod and J. Lyman Lab. of Physics, Cambridge, Mass.

Mouret. [1962] [4]p. incl. dlagrs. tables, refs. e H U. Lyman Lab. of Physics, Cambridge,
(AFOSR-J344) (AF 61(052)472) Unclassified Mass
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1509 For abstract see item no. 1143, Vol. IV.

McMaster U. Hamilton Coll., Ont- (Canada).
lIW2

OXIDATION OF METALS AND ALLOYS, by W. W.
Smeltzer. Final repL Oct. 31, 1959-Oct. 31, 1961. McMaster U. Hamilton Coll., Ont. (Canada).
Jan. 20, 1962, 5p. incl. table. (AFOSR-2197) (AF 49-
(638)734) Unclassified CORROSION OF IRON BASE ALLOYS AT HIGH-

TEMPERATURES, by W. W. Smeltzer. [1962] [61p.
A summary of research conducted on the oxidation of incl. illus. diagrs. refs. (AFOSR-J106) (AF AiOSR-
metals and alloys is presented. This includes Ptudying 61-108) AD 400425 Unclassified
the quantitative oxidation rate on metals and alloys
important as potential aircraft and missile structural Presented at Annual general meeting of the Canad. Inst.
materials and analyzing for the diffusion processes of Mining and Metall., Ottawa, Ont., Apr. 1962.
oxygen in the surface oxide and metal substrate during
oxidation of metals in Periodic Subgroup IVB (titanium, Also published in Canad. Mining and Metall. Bull., v. 55:
zirconium and hafnium) and iron. '5 "7ZTec. 1962.

Aloo published in Trans. Canad. Inst. Mining and Metall.,
151, v. .'(FV, ec. 1962.

McMaster U. Hamilton Coil., Ont. (Canada). The utilization of alloys in metallurgical dust collection
systems is commonly determined by their resistance to

THE HIGH-TEMPERATURE OXIDA.TION IaNETICS the attack of corrosive atmospheres. The steels de-
OF ZIRCONIUM, by K. H. Akram and W. W. Smeltzer. veloped to meet the trends toward higher opera..-
[1962] [17]p. incl. illus. diagrs. tables, refs. (AFOSR- temperatures fall within the ferritic chromnidm and the
3559) (Sponsored Jointly by Air Force Office of Scirotific austenitic chromium-nickel classifications. This paper
Res,-r!h under AF 49(638)734 and Defence Research presents a survey of the principles governing the cor-
Board of Canada) AD 612238 Unclassified rosion resistance of these alloys In oxidizing atmos-

pheres, and reviews the corrosion mechanisms which
.is in Canad. Metall. Quart., v. 1: 51-57, contribute to the deterioration of this resistance at high

ytemperatures.

An investigation of the parabolic-linear oxidation of
zirconium at 800° and 850°C is reposted. It was found 1513
that Irrespective of the oxygen concentration in the mr.tal
substrate, parabolic kinetics represent the growth of the McMaster U. Hamilton Coll., Ont. (Canada).
initial compact oxide scale while linear Minetics repre-
sent the later stages of growth. Metallographic observa- THE EVAPORATION OF IEON-CHROMTUM ALLOYS
tions indicated a transition from a compact to compact CONTAINING 5 AND 25 PEP CENT CHROMIUM IN
plus porous oxide scale. Accompanying hardness meas- THE TEMPERATURE RANGE 900*--1080'C, by L. A.
urements demonstrated that oxygen penetrated into the Morris and W. W. Smeltzer. [1962] 15p. Inc!. illus.
metal via a steady concentration profile during linear dlagrs. tables, refs. (AFOSR-64-1229) (AF AFOSR-
oxidation. An exponential solution of the diffusion equa- 61-108) AD 442854 Unclassified
tion fitted to the conceatration profile gave evaluations
of the oxygen diffusion constant in the metal which are Presented at meeting of the Electrochem. Soc., Boston,
in good agreement with such evaluations from diffusion Mass.. Sept. 16-20, 1962.
experiments. Several features of the oxidation kinetics of
zirconium and titanium were correlated as further eluci- Also published in Jour. Electrochern. Soc., v. 110: 997-
dation of the properties of metals in Periodic Subgroup 1001, Sept. 1963.
IVB.

An investigation is reported on the evaporation and
thermal etching of iron alloys containing 5 and 25%

1511 chromium in the temperature range 900'-I080"C ..nder
McMaster U. Hamilton CoU., Ont. (Caada). a vacuum of i0 6 mm Hg. Evaporation proceeded by

constant rates for exposures extending several hours:

OXIDATION OF METALS BY SHORT CIRCUIT AND the activation energies were 94.3 and 93.7 kcalt'g I w
LATTICE DIFFUSION OF OXYGEN, by W. W. Smeltzer, for the austenitic 5* and ferritic 25% alloy, respectively.
R. R. Haering, and J. S. Klrkaldy. [1960] [61p. incl. Thermal etching gave rise to both faceted and specular
diagra. refs. (AFOSR-3112) (Also bound with its surfaces.
AFOSR-JI356; AD 432718) (Sponsored jointly by Air
Force Office of Scientific Research under AF AFOSR-61-
108 and Defence Research Board of Canada) 1514

Unclassified
McMaster U. Hamilton Coil., Ont. "Canada).

Als.opublished in Acta. Metall., v. 9: 880-885, Sept.
1961. THE Nt'CLEVR MAGNETIC RESO,,_!;CE SPECTRUM
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OF SULPHUR TETRAFLUORIDE, by J. Bacor., R. J. 1517
Gillespie, and J. W. quail. [1962] [3p. Incl. diagr.
table, refs. (AFOSR-J484) (AFAFOSR-62-21) McMaster U. [Hamilton Coil.) Dept. of Physics,

Unclassified Ont. (Canada).

Also published in Canad. Jo-.:. Chem., v. 41: 1016-1018, ENERGY LOSS IN CONDENSED MATTER OF H1 
AND

Apr. 19-. He
4 

IN THE ENERGY RANGE 4 < E < 30 KEV, by
A. Van Wijngaarden and H. E. Duckworth. [1962]

The F
1 9 

nuclear magnetic resonance spectrum of SF 4  [161p. incl. diagrs. tables, refs. (AFOSR-J45)
was resolved into 2 center- symmetrical triplets of lines (AF AFIOSR-62-33) AD 297160 Unclassified
at -60°C. At -90°C all triplet peaks were observed to
split into doublets. Analysis was accomplished by treat- Also published in Canad. Jour. Phys., v. 40: 1749-
ing SF 4 as an A2 B2 system in which the 2 coupling con- 1764, Dec. 1962.

stants between nonequi-alent nuclei are equal. Measurements are reported of the energy loss suffered

by H1 and He 4 
particles, of 4- to 30-key energy, in

1515 passing through thin films of carbon, aluminum oxide,
and VYNS. Only those particles that emerged in the for-

McMaster U. [Hamilton Coll. I Dept. of Physics, ward direction were studied. Evidence is presented for
Opt. (Cariado). identifying the stopping cross sections per atom observed

in this way with Se, the electronic component of the total
3OME PRECISION MASS DIFFERENCES BETWEEN .TIN stopping cross section per atom. It appears that the

ISOTOPES, by F. C. Barber, L. A. Cambey and others, calculated energy dependence of Se(-,/E) is somewhat
11962] 1l1p. incl. tables. (AFOSR-3529) (Sponsored in error, and that the magnitudes of the S 's for He

4

jointly by Air Force Office of Scientific Research under e
AF AFOSR-62-33, and National Research Council of are systematically too small by 10-15%. (Contractor's
Canada) Unclassified absitract)

Also published in Phys. Rev. Ltrs., v. 9: 16, July 1,
1902. 1518

The large double-focusing mass spectrometer is now McMaster U. [Hamilton Coll ] Dept. of Physics,
operating with a resolving power at the base of the peaks Ont. (Canada).

of 10- . Values are given for SnA -2 Cl35 -Sn AC137 an
accuracy of * 2 u amu. From these and the difference THE VACUUM VIBRATOR AS A SURCE OF IONS FOR

137_35, MASS SPECTROSCOPY, by V. S. Venkatasubramanian
of Cl3-Cl3, which is known within * 3.6 u amu, the and H. E. Duckworth. [1962) [6]p. Incl. diagrs. refs.
mass difference between several tin isotopes is derived. (AFOSR-J659) (Sponsored jointly by Air Force Office

of Scientific Research under AF AFOSR- 62-33 and
National Research Council of Canada) AD 413464

1516 Unclassified

McMaster U. [Hamilton Coil. ] De. t. of Physics, Also published in Canad. Jour. Phys., v. 41: 234-239,
Ont. (Canada). Feb. 1963.

SOME ATOMIC MASSES AND NEUTRON SEPARATION The metallic ions that are produced in the arc that occurs
ENERGIES FOR ISOTOPES OF TIN AND ANTIMONY, when a contact is broken in a vacuum have been studied.
by R. C. Barber, R. L. Bishop and others. [1962] The energy spread among such ions is significantly
[2k. tnc!. tables, refs. (AFOSR-3961) (Sponsored smaller than for the ions produced in a vacuum spark.
jointly by Air Force Office of Scientific Research under Also, the relative ionization efficiencies for both singly
AF AFOSR-62-33 and National Research Council of and doubly charged tons can be greatly different In the
Canada) Unclassified 2 cases. (Contractor's abstract, modified)

Also i•u:1) .e- n Canad. Jour. Phys., v. 40: 1496-
fl-9'T 6c i 7FT2. 1519

Theaboltemase o S 1 1 6 S 1 17  lie8 119
The absolute masses 122 SnI, SnI, Sn1, Sni1, McMaster U. [Hamilton Coil.] Dept. of Physics,

Sn . Sn , Sn
1 2 4

, Sb1 2 
, and Sb were measured Ont. (CanadaI.

with a high resolution mass spectrometer. The neutron IEA[EINZTO F[IN[SFREEET
separation energies of these isotopes plus those ofZA1ON EFFICIENCIES FOR ELEMENTS

Sn and IN A SPARK SOURCE. bv B. Chakravartv. V. S.Sn12 and Sn123, are given In tabular form and compared Venkatasubramantan, and H. E. Duckworth. 11961)

with previous results. d7]p. Incl illus. diagrs. tables. (AFOSR-J745)

(AFAFOSR-62-33) AD 413638 Unclassified
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Ap! blished In Advances in Mass Spectrometri; Proc. J. L. Amoros and M. T. Pasc-.=. 11962] [151p. inc.
of aConf., Oxford (Gt. Brit.) (Sept. 1961), New 'fork, Illus. diagrs. table, refs. (AP)SR-J273) (AFAFOSR-
Pergamon Press, v. 2: 128-134, 1963. 62-92) AD 401102 Unclassified

Samples of commercially avallable alloys of known Also published in Bol. R. Soc. Esp. Hist. Nat. (G),
composition and an alloy of the Intermetallic compound v. 60: 213-22T,-19C,2.
CuAI have been examined. From the measured peak

h Pyrite shows .some peculiarities In its growth surfaces.
heights and the known composition of the samples, the Growth steps a,'%d its shape are explained via P. B. C.
relative Ionization efficiencies are computed. While (Hartman's) theory. Both (100) and (210) F faces are
these are found to be the same for all isotopes, the varia- responsible for the appearance of long growth steps that
tion for different elements studied amounts to about a give the striated appearance to pyrite cyrstals. Frac-
factor of 3. Results are presented in table form. ture and parting determining characteristic features in

broken crystals are also studied and described. (Con-
tractor's abstract)

1520

Madrid U. [Dept. of Crystallography] (Spain). 1522

[THERMAL EXPANSION OF OXAUC ACID DIHYDRATE [Madrid U. Inst. de Calculo (Spain)]
IN THE TEMPERATURE RANGE -185°C AND + 50°C
AND THE PIRCESS OF DEHYDRATION] Dilataci6n SEMALkNALYTICAL CLASSES WITH W-CONVEX
tirmlca del icido oxilico dihidratado entre -185 *C y BOUNDS, by R. San-Juan Llosa. Final rept., pt. 1.

50°C y proceso de deshldrataci6n, by E. Neira and [1962] f60]p. Incl. refs. (AFOSR-2397, pt. I) (AF 61-
M. L. Canut. [1962] [17]p. incl. Illus. diagrs. tables, (052)316) AD 289177 Unclassified
refs. (AFOSR-J272) (AF EOAR-62-92) AD 401098

Unclassified This research concerns the theory of semi-analytic
functions, their properties and their behat.cv.-. The

*•lsop'blished In Bol. R. Soc. Esp. Hh~t. Nat. (G), investigation includes studies of seml-analytical classes
v.60l15-271 962. In convex regions, circular convex domains, and dis-

tances In convex regions.
The thermal expansion of the oxalic acid dlhydrate has

been studied by Weissenberg technique In the tempera-
ture range -185°C and +50"C. Above 50'C the dehydra- 1523
don begin. to take place and the crystal transforms into
the &-oxalic acid anhydrous. At 60CC coexdstence of Madrid U. [Inst. de Calzulo] (Spain).
the dihydrate and anhydrous phases can be seen in the
x-ray rotation photographs, the dthydrate phase appezring EQUIVALENCE OF DAVIS THEORY WITH THAT OF
in a single crystal form, but the anhydrous polycrystal- CARLEMAN FOR CERTAIN DOMAINS, by R. San-Juanline with some preferred orientation. As the tempera- Llosi. Final rept., pt. 2. [1962] 1271p. incl. refs.

ture rises the texture disappears and the whole crystal (AFOSR-2397, pt. 2) (AF 61(052,316) AD 289178becomes &-form, polycrystalline. After waiting 15 min Unclassified
the rotation diagram shows again, coexistence of both
phases. After 24 hr the whole polycrystal belongs to A1]o published in Jour. Math. Pures et Appl., v. 42:
dihydrate form. These x-ray results are supported by 67-193, 1963.
thermograms, from which at 85'C the 2 water molecules
have gone out. The 3 mean sections of the thermal ex- Let G be a domain whose boundary C is a rectifiable
pansion surfaces as deduced by least squares from the Jordan curve which has finite total length, passes

experimental data have been analyzed with the corre- through 0 and contains 1 as an interior point. Let a
sponding projection of the structure. The maximum of sequence of positive numbers f mn] be given, and
the expansion Is along (010) arA the minimum normal dGt
the projection of the hydrogen bonds in (010) linking :he
o-'lic acid through the water molecules. The values tions f(z) that are regular iii G and satisfy relatively
of the mean expansion coefficients are: ,l = -1.5, 1 f(z) n cknm or f (z)z-n 2 'dzj

&22 = 1,7.3, and = 57.09 x 10-6 (between -185°C znI

and 20'C)and a 3 Cl k1
2 nmn- 2 (n z0, 1, ... ). The constants c, c1 , k, k,and O©C)and 11=I 3 are independent of n and the integral is interpreted as

1521 limr-" Cr, wijel: Cr are level curves interior to G.

The 3equence nfmn is said to verify the conditionMadrid U. [Dept. of Crystallography] (Spain).
C(G) or D(G) if the sets C0 (mn, G) or D0 (mn, G) are,

[SURFACE OF CRYSTALS. Ill. SURFACE GROWTH respectively, empty. These conditions are relevant to
AND FRACTURE IN PYRITE] SuperficleR de rxistales. the study of uniqueness classes for asymptotic expansion
ITM. Superficies de crecimlento y frac~uri, en 1a pirita, by of analytic functions in general domains. Employing

bounds which he had previously established, togpther
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with well-known properties of conformal maps, the author ments for the Cole-Cole representation reasonably well.
establishes the equivalence of conditions C(G) and D(G) The temperature dependence of the dielectric! lnIs at
for some extensive (lasses of domains G. (Math. Rev. frequencies 6, 15, and 24 kmc indicates that any changes
abstract, modified) in the dielectric loss for a random orientation are very

small as anisaldazine passes from its anisotropic to
normal liquid phase. This implies that a plot of the

1524 complex dielectric constant in the complex plane for the
anisotropic phase would probably satisfy the requirements

(Madrid U. Inst. de Calculo (Spain). for a Cole-Cole plot. Measurements of the dielectric
loss in the presence of an external electrostatic field

THE UNIQUENESS PROBLEM IN THE THEORY OF show that an ordering exists with the long axes of the
NUMERICAL DIVERGENT SERIES AND FORMAL LAWS molecules parallel to the external electric fflId. (Con-
OF CALCULUS, by R. San-Juan Lloso. Final rept., pt. tractor's abstract)
3 [19621 [96kp. hicl. refs. (AFOSR-2397, pt. 3) (AF 61-
(052)316) AD 289179 Unclassified

Scml-analytical functions are applied to the summation Mallinckrodt Chemical Lab., Cambridge, Mass.
of divergent series. Work Is also done on the uniqueness see Harvard U. Mallinckrodt Chemical Lab.,
of asymptotic expansions. "m*bridge, Mass.

1525 1527

Maine U. Dept. of Physics, Orono. Manitoba U. [Dept. of Mathematics] Winnipeg (Canada).

DIELECTRIC LOSS IN THE LIQUID CRYSTAL p-AZOXY- THE EXPONENT OF A PRIMITIVE MATRIX, by A. L.
ANISOLE, by E. F. Carr. [1962] [3kp. incl. diagrs. Dulmage and N. S. Meedelsohn. [1962] [4]p. (AFOSf-
(AFOSR-2113) (AF AFOSR-61-45) Unclassified J50) (AF AFOSR-62-235) Unclassified

Also published In Jour. Chem. Phys., v. 37: 104-106, A Ilshed in Canad. Math. Bull., v. 5: 241-244,
July 1, 1962. Sept. 1962.

The real and imaginary parts of the complec dielectric Let A be a non-negative Irreducible (primitive) n by n
constant of the normal liquid phase of p-azoxyanlsole matrix. If matrix A contains r non-zero entries along
were measurcd at a temperature of 140'C for a frequency its main diagonal then Its exponent Is at most 2n - r - 1.
rangp from 900 mc to 24 kmnc. A plot of the complex If all the diagonal entries of A are zero but its graph
dielectric constant in the complex plane satisfies the KA contains a cycle of length d, then the exponent of A
requirements for a Cole-Cole representation reasonably is at most D(2n - d - 1). For the case where d n/2 this
well. The temperature dependence of the dielectric loss improves WIeland-'s resulFt
at a frequency .3f 6 kmc shows an .sorption maximrum
in the neighborhood of the clearing point (135°C) for both
the anisotropic and normal liqrld phases. Measurements
of the dielectric loss at frequencies 500 and 900 mc indi- 1528
cate an Incrzase In the dielectric loss as the sample
c:.anges from the anisotropic to thr normal liquid phase. Manitoba U. [Dept. of Mathematics] Winnipeg (Canada).
This change could not be e-tabllsl-.d for measurements
at other frequencies reported in this paper. (Contractor's REMARKS ON SOLUTIONS OF THE OPTIMAL ASSGN-
abstract) MENT PROBLEM, by A. L. Dulmage and N. S.

Mendelsohn. 11962 17]p. (AFOSR-64-0671)
(AF APOSR-62-235) AD 436365 Unclassified

1526
Als Jshed in Jour. Soc. Indus. and Appl. MaWt..

Maine U. Dept. of Physics, Orono. T1I:I03-I109, Dec. 1963.

INFLUENCE OF ELECTRIC AND MAGNETIC FEIE.,S The canonical decomposition of a bipartite graph is used
ON THE DIELECTRIC CONSTANT AND LOSS OF YHE to reduce the problem of finding all dual solutions of an
LIQLID CRYSTAL ANISALDAZINE. by E. F. Carr. optimal assignment problem to the problem of finding
[1962 15kp. incl. diagrs. refs. (AFOSR-J 688) all dual solutions when there is only one primal solution.
(AF AFOSR-61-451 AD 413629 Unclassified The dimension of the space of dual solutions Is shown to

be equal to ti.ý number of irreducible subgraphs in the
Also published In Jour. Chem. Phys.. v. 38: 1536-1540, core of a certain bipartite graph.
Apr. 1, 1963.

The real and imaginary parts of the complex dielectric
constant cd the normal liquid phase of anisaldazine were
measured at a temperature of 185'C for a frequency range
from 900 mc to 24 kmc. A pl,." of the complex dielec-
tric constant in !he complex plane satisfies the require-
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1529 1531

Manitoba U. [Dept. of Mathematics] Winnipeg (Canada). [Marey Inst. ] Parts (France).

THE CHARACTERiS7iC EQUATION OF AN IMPRIMI- [PRIMARY NEUROPHYSIOLOGICAL APPLICATIONS
ITVE MATRIX, by A. L. Dulmige and N. S. Mendelsohn. OF A METHOD ALLOWING EFFECTIVE AND REVERSI-
[1962] [12]p. lncL refs. (AFOSR-64-0672) (AF AFOSR- BLE BLOCKADE OF CENTRAL STRUCTURES BY
62-235) AD 436364 Unclassified LOCALIZED COOLING] Premieres applications neuro-

physlologiques d'une methode permettant le blocage
M-ao publihed in Jour. Soc. Indus. and App!. Math., electif et riversible de structures centrales par

I,' I l4ot*, Dec. 1963. refrigeration locallsee, by M. Dondey, D. Albe-Feerd.
and J. Le Beau. [1962] [61p. incl. thus. diagrs. (AFOSR-

If A is a nonnegative cyclic matrix of index d, then there J639) (AF 61(052)103) AD 414038; AD 532142
exists a permutation matrix P such that Unclassified

P-'AdP = dtag(Al, A 2 , .... Ad). It Is known that each Also published In Electroencephalog. and Clin.

A, is primitive with the same root of maximum modulus. N"urophystol., v. 14: 758-763, 1962.

In this paper, it Is shown, If A is weakly cyclic of Index A technique for local cooling of deep structures has
k, that the matrices A 1 , A2 , ... , Ak have the same non- been applied to block the somesthetic thalamic relay in

zero characteristic roots with identical multiplicities. cats; it utilizes the expansion of a ,-ompressed gas at
Further, if a ts a characteristic root of A, and if e, the tip of a probe. Isotherms have been determined in
*ute, ., o i are therteristinct k roots of a and If •vitro. The time course of temperatures could be traced

a 2 , . ok are the distinct kth roots of a and If In vivo for points at various distances from the probe by

means of stereotadc placement of thermocouples and
)is a characteristic vector of A which corresponds for different durations of fluid expansion, using either

to & then, for I = 1, 2, ... , k, a construction is given n.tane or propane. Alterations of the transmission
expressing the characteristic vector of A which corre- through the VPL nucleus have been monitored by record-

sponds to e. in terms of WOI) and the cyclic components ing the cortical evoked potentials at the level of SI;
j )activity of the VPL was also recorded. The cortical

of A. This construction is reversible and implies that potential vanished when the temperature in VPL fell be-
the vector spaces of AV, A 2 , ... , A. corresponding to low 20°C, and reappeared when it rose above 28 °C;
a nonzero chara-.erisltc root ahave the same dimen- the response did not disappear until about 8*C, after

having displayed a phase of augmentation. The block of
aonality. The theory of direct graphs Is used to nvesti- trnsmission thus produced was reversible. Histological
gate the connection between the irreucibility of A1 , A 2 , controls revealed no tissue damage provided the tem-

*.., A and the irreducibility of A. There Is an applica- perature had not fallen lower than 0CC, whereas a more
It Intense cooling resulted in extensive lesion in the tissue

ton to Markov chains. The fixed vector of the transition around the probe. A delayed depression that occurs
matrix A of an Irregular ergod!c Markov chain is ex- several minutes after the cooling phase has been observed
pressed in terms of the fixed vectcr of A and the cyclic at times; It is analogous to the spreading depression of
components of A. I Lea.

1530 1532

Manitoba U. [Dept. of Mathematics] Winnipeg (Canada). [Marey Inst. I Paris (France).

A REMARK ON A RESULT OF MARVIN MARCUS, by [MODIFICATION OF SENSORY CORTICAL RESPONSES
A. L. Dulmage and N. S. Mendelsohn. [1962] [3h. BY STIMULA1IONOF THE DORSAL HIPPOCAMPUS
(AF AFOSR-62-235) Unclassified OF THE RABBIT) Modification des rksponses

sensorlelles corticales par stimulation del'hippcampe
Published in Canad. Math. Bull., v. 6: 11-13, Jan. 1963. dorsal chez le Lapin, by P. Cazard and P. Buser.

[1962] [13lp. incl. illus. diagrs. refs. (AFOSR-64-0171)
Suppose A Is a non-negative normal matrix satisfying (AF 61(052)103) AD 432736 Unclarcifled
p(A) = 0 In which p(I) is a monlc polynomial no 2 of
whose nonzero roots have the same modulus. Then there Also published in Electroencephalog. and Clin.
exists a permutation matrix P such that PAYP Is a direct Neurophysiol., v. 15: 413-425, June 1963.
som, PAP* =Al EA 2 0 ... 0 Am In which each This study has been performed on 20 rabbits, either

A Is either 0 or primitive. This note gives a generalla- under deep chloralose anesthesia, or immobilized with
1

tion of this result, dropping the non-negative assumption curare and having only local anesthesia, as well as on

and weakening the normality astimption. (Contractor's 7 free implanted animals. In either type of preparation

abstract) a short, repetitive, non-epileptogenic stimuladon of the
dorsal hippocampus elicits an increase in amplitude of
sensory cortical responses to peripheral stimuli,
especially of those recorded from the motor cortex.

This effect develops progressively from the end of the
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hippocampal stimulation; it may last for up to several drug, and H-cells, hyperpolarized and Inhibited. The
minutes. However, It is a labile phenomenon which some- D-neurones only show excitatory synaptic input, whereas
times falls to appear; hippocampal tetanization Is then H-neurones present both excitatory and inhibitory sy-
only followed by a depression. In unanesthetized prepara- naptic input. (2) In D-neurones, the synaptic excitatory
tionS (curarized or free), hippocampal stimulation also input may be considered as cholinergic. (3) In H-neurones,
elicits large amplitude, slow electrocortical rhythms, inhibitory input is also very likely cholinergic, but the
However, no ciose correlation has been noticed between excitatory input in these cells appears to depend on an-
these electrocortical changes and the amplification of other, unknown chemical transmitter. Hence, the chaL-
the evoked potentials. In free implanted animals, hippo- acter of synaptic transmission, excitatory in D-cells a.d
campal stimulation produces moreover an attentive or inhibitory in H-cells, does not depend solely on the nature
searching behavior. In free animals, also, repeated of the chemical transmitter-acetylcholine in both cases-
associations of peripheral and hippocampal stimulations but on physicochemical differences in the postsyrOptic
have led to long term facilitatory etfects on sensory membrane that react in a specific way to the transmitter.
evoked potentials. (4) Existence of interneurones which would simultane-

ously induce excitatory and inhibitory synaptic actions in
different postsynaptic neurones is a real possibility.

1533

[Marey Inst. I Paris (France). 1535

[SENSORY RESPONSES RECORDED FROM THE [Marey Inst. ] Parie (France).
MOTOR CORTEX OF THE RABBIT] Responses
sensorlelles recueIlltes au niveau du cortex moteur chez [DUALITY OF SENSORY AFFERENT STIMULATION
le Lapin, by P. Cazard and P. Buser. [1962j [101p. CONTROLLING THE ACTIVITY OF THE RED NUCLEUS]
incl. illus. diagrs. refs. (AFOSR-64-0172) (AF 61- Dualite des vetes sensorlelles afferentes controlant
(052)103) AD 432737 Unclassified l'activite du noyau rouge, by J. Massion and D. Albe-

Fessard. [1962] [201p. Incl. illus. diagr. table, refs.
Also putlished in Electroencephalog. and Clin. [AF 61(052)1033 Unclassified
Neurophysiol., v. 15: 403-412, June 1963.

Publ!shed In Electroencephalog. and Clin. NeurophysioL,
The characteristics of non-primary sensory responses v. 53554, June 1963.
recorded from the rabbit's neocortex have been investi-
gated. Three types of preparations were used: deep In the cat under chloralose, evoked responses to somatic,
chloralose anesthesia, local anesthesia associated with visual and auditory stimulation were studied in the red
curarization, and free implanted anicaals. Responses nucleus with microelectrodes and concentric macro-elec-
may be elicited on the motor cortex by somesthetic, trodes. In the parvocellular portion, unit responses
auditory and visual stimulations. These nonprimary moet often have a short latency and are followed by a
responses are easily observed in normal implanted phase of inhibition; the units o* this region are the site
animals; in acute preparations, somesthetic responses of hetei-osensory convergence. In the magnocel.ular
are well developed, whereas auditory and visual ones are portionsensory stimulation, like stimulation of the
usually small. EvoKed potentials from the motor area sensorimotor cortex, Induces a short latency response
are distinguished from primary sensory responses by followed by a phae of inhibition and finally by renewed
vious characteristics, such as a longer latency, a long latency and prolonged activation. Sensory con-
nigher sensitivity to repetition of the stimuli, or to de- vergence is less marked in the units of the magnocellular
pressive actions. In unanesthetized preparations (curar- portion. Some of them are the site of clearly somatotopic
Ized or free), their amplitude depends upon the general projections. Experiments with total and then localized
electrocortical activity, in that arousal r,.actions abolish ablation of the cerebellum have shown that the afferent
them. These responses closely resemble phenomena influx reaches the magnocellular portion by 2 different
recorded from the cat's motor area. In the rabbit, also, neural paths. Stimulation of the irtermediate part of
the motor cortex thus appears as a polysensory area. the contralateral anterior lobe induces selectively the

late elements of the response of the red nucleus to sen-
sory stimulation. Stimulation of the nucleus interpositus

1534 induces an excitatory monosynapt, response in the
contralateral magnocellular por_-on. After cerebellec-

[Marey Inst. I Paris (France). tomy, the spontaneous acti•ity of the neurones of the
magnocellular portion is strongly depressed. The natural

CHOLINERGIC TRANSMISS3ON MECHANISMS FOR somatic stimulation capable of influencing the activity
BOTH EXCITATION AND INHIBITION IN MOLLUSCAN of the neurons of the magnocellular portion consists In
CENTRAL SYNAPSES, by L. Tauc and H. M. a brief mechanical shock applied to the skin or the apo-
Gerschenfeld. [1961 [21p. incl. illus. diagra. refs. neuroses. The excitation of Group I fibers of muscular
[AF 61(052)103] AD 632612 Unclassified origin has no discernible effect on the cells of the magno-

cellular portion. In the cat maintained awake under local
Also published in Nature, v. 192: 366-367. Oct. 28, 1961. anesthesia, somatic stimulation can evoke the same unit

reactions as in the chloralose anesthetized cat; but this
Conclusions are summarized as follows: (1) in earlier srime stimulus can also induce a prolonged unit activation
papers by the authors, acetylcholine, by its effects on not preceded by a phase of inhibition. The characteristics
Aplysia depilans neurones, enables one to distinguish 2 of the reflex and tonic actions of the cerebellum on the
types of cells: D-cells, depolarized and excited by the red nucleus are analyzed In the discussion.
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1536 several other investigators to respond to light. sound.
and somesthetic stimulattor. These data were taken to

JMarey Inst. ] Paris (France). Indicate the presence of rather short latency pathways
through which cortical control could be exerted. Another

[INFLUENCE OF THE SENSORY CORTICAL AREAS group (f experiments was devoted to studying the effects
ON THE EXTRAPYRAMIDAL MOTOR RESPONSES] of modifying cortical excitability by drugs and by local
Participation des atres corticales sensorielles a cooling. Strychninizatlon of the visual cortex, while
l'elaboration de responses motrices entrapyramidales, producing an augmentation of responses in the cortex
by P. Ascher, D. Jasstk-Gerschenfeld, and P. Buser. also increased the response in the posteromedial thala-
[1962] [191p. inl. Rllus. diagrs. refs. (Sponsored mus. On the other hand, application of KCI or of a local
jointly by Air Force Office of Scientific Research under cooling agent to the cortex decreased or eliminated such
[AF 61(052)103] and Delegation Generale a la Recherche responses. From the data obtained, It is suggested that
Scientifique et Technique) Unclassified cortical influence takes place by determining the amount

of descending corticifugal outflow which Is triggered by
Published in Electroencephalog. and Clin. Neurophysiol., the incoming specific corticipetal volley.
v. 13I2 64, Apr. 1963.

Ablation of the primary fields corresponding with a given 1538
sensory modlity does not abolish the root discharges to
stimulation of the modality. Following local strychnine Marseille U. (France).
application to one sensory area, the increase in ampli-
tude of both phases of the primary evoked potential is CHRO)NOGRAPHIC AND TOPOGRAPHIC STUDY O F
usually accimpanted by an increase of the corresponding CEREBRAL POTENTIALS EVOKED BY PHOTIC STIMU-
root discharge. This effect is specific, discharges to LATEON IN MAN AND IN CAT, by H. Gastaut. Apr. 30,
stimultlons of other sesisory modalities remaining un- 1962 [101!p Incl. illus. diagrs. tables, refs. (AFOSR-
affected. In other experimerts functional depressions 3219) (AF 61(052)20) AD 282541 Unclassified
of one area were obtained either by local application of
KCI or by local cooling. In all cases the reduction or Research was done in man and in the cat oa the problem
disappearance of the evuked potential, thus produced, of evoked potentials to light. Consideration was made
was accompanied by a reduction or disappearance of root of the variation in form, amplitude, latency, and areas
discharges to stimulation of the corresponding modality. of distribution. This wa's done in relation to the follow-
In these instances as well the effects were modality- ing 3 types of factors: (a) varistions oJ the physical
specift,. lischarges to other stimuli remaining un- characteristics of the stimulus: (b) variation of the
changed. The detailed characteristics of these cortical psyche-affective state of the subject; and (c) repe..tion
actions vary with the sensory modality dealt with: of visual stimuli to achieve habituation or conditioning.
whereas the whole visual cortex seems to influence Results in man descnoe the character of evoked poten-
elaboration of restonses to light, only resitricted areas rials for different frequencies of Intermittent light
of the acoustic field seem to act upon discharges to stimulus. In animals results show the modifications of
sound. With somaesthetlc responses, the specificity potentials evoked by light when the reticular formation
is such that the somatotopic organization of area I also is stimulated and during habituation and conditioning.
existe for efferent effects. Results seem to Indicai.
that for each sensory modality considered, the primary
cortical exerts a noxi-compulsory and specific influence 1539
upon subcortical centers for sensory-motor reverbera-
tion. Marseille U. (France).

SOME NEUROPHIYSIOLOGICAL MECHANISM OF
1537 MOTOR CONTROL STUDIED IN MAN BY MONOSYNAP-

TIC TESTING, by J. Paillard. Final technical rept.
[MareyInst., Paris (France)] May 1, 1959-Apr. 30, 1962 [221p. incl. illus. diagrs.

refs. (AFOSR-4185) (AF 61t052.)95) AD 292919
INFLUENCES OF THE VISUAL CORTEX UPON Unclassified
POSTEHOMEDIAL THALAMUS IN THE CAT, by P.
Buser, J. Briner, and R. Sindberg. [1962] [151p. incl. Progress is reported on methodological problems of
tHus. refs. [AF 61(052)103] Unciassified monosynapttc testing in man, proprioceptive regulation

of spinal cord mechanisms ir man, and the approach of
Published in Jour. Neurophysiol., v. 26: 677-691, the neurophysiological problem of hackground noise in
Sept. 1963. effector functions.

Two groups of related experiments were carried out to
study the control by the visual cortex over visual re - 1540
sponses In a posteromedial thalamic region comprised
of the centrum m ;dfanum and adjacent structures. In Martin-Marietta Corp. Martin Co., Baltimore, Md.
the first series f experiments the primary visual cortex
was stimulated electrically, while this area of the thala- STRESS-S-stAIl; BEHAVIOR OF ALUMINUM CRYSTALS
mus was mapped with conicentric racording electrodes. AT LOW PRESSURES, by !. R. Kramer and S. Podlaseck.
A short-latency response field was found in this region, [1962] [2kp. incl. diagr. table. (AFOSR-J1236) (AF 49-
approximately coinciding with the area reported by (638)946) AD 424290 Unch".ssified
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Also published in Acta Metall., v. 11: 70-71, Jap. 19.3, 1543

Aluminum crystals were deformed at stra~n rates of Maryland U. [Dept. of Mathematlcal College Park.

0.4 x 10-5 sec
1
I at 24'C and at pressures of 760 to 1C O8

nim Hg to &nvp stress strain relat.ionships. At atmos- ON A MI.XED BOUNDARY PROBLEM FOR AN
mm pgt ressure. strageInV.the relationship. was atmot ELLIPTIC SYSTEM OF EQUATIONS, by J. S. Kim.
bphetis pressure. stage I o the relationship was absent 1961, 72p. Incl. refs. (AFOSR-3986) (AF 49(638)590)

mbut this appeared at 05 into Hg, stage nI was present AD 622602 Unclassified
under both conditions. Neither the critical resolved
shear stress nor the stress at the end of stage I altered G is a bounded domain of class C' .n En. v is af n-2
with pressure. Surface barriers exert a large influence
on the work-hardening mechanism of metals; at lower dimensional manifold of class C' on the boundary ýG

prpssures surface egress of dislocations is facilitated which divides AG into 2 components '-(')G and I(
2

)G, In
as the rate of oxide growth on freshly exposed surfaces G (the closure of G), the systems of partial differential
is reduced, operators (A) and of boundary operators (B) are con-

sidered. An L2- estimate is given for the operator (A)

i541 togeth'r with the boundary operators (B) under the
following asumptlons: (1) A(x, D) is properly elliptic;_(I) )

Martin Marietta Corp. [Martin Co. ] Baltimore, Md. (2) Each B) (x, D) complements A(x, D) on (1)G, i = 1,

EFFECT OF VACUUM ENVIRONMENT OF THE 2; and (3) BM (x, D), B(2) (x, D) are comp~tible with
NECH.ANACAL BEHAVIOR OF MATERIALS, by 1. respect to A(xD) onT. Using this estimate and em-
Kramer and S. E. Podlaseck. Summary rept. Oct. H, ploying Hilbert space methods, the existence of a sosu-
19r-Oet. a, 1962. 24Ep. P ncl. uragrsy table. (Rept. tion of the mixed problem (C) under some additional

-oct. M 1,) 1F9(62 )4 m D. da 0rs. table. Rpt.assumptions is proved. This result generalizes that of
io. RM-125) (AF 49(638)946) AD 450484UnlsiedM cctrUnclassified M. Schecter.

Results of a study of the fatigue, tensile, and creep be-
havior of metals at low pressures are presented. In 1544
fatigue, an effect of frequency of cycling on the fatigue
life of aluminum is described. For the tensile studies, Maryland U. Dept. of Physics, College Park.
aluminum single crystals are rhown ýo exhibit lower
strengths as environmental press-ure is lowered. High A FIELD THEORETICAL CALCULATION OF THE ONE-
purity poiycrystalline aluminum is also shown to exhibit PION-EXCHANGE AND TWO-PION- EXCHANGE CON-
a decrease in the flow curve in a lo-,-pressure environ- TRIBUTIONS TO THE PHASE SHIFTS WITH HIGHER
ment. The tensile deformation curve of polycrystalline ANGULAR MOMENTA FOR NUCLEON-NUCLEOI

t

copper, however, did not change significantly with pres- SCATTERING, by !. Sato. Jan. 1962, 44p. incl. diagrs.

sure from 760 to 10-8 torr. For commercial purity tables, refs. (Technical rept. no. 238) (AFOSR-2117)

aluminum (1100), cleaning of the surface by ion bombard- (AF 49(638)24) AD 274818 Unclassified

ment resulted in a large decrease in the plastic flow curve
and an increase in the ductility. (Contractor's abstract) Also published in Phys. Rev., v. 127: 1352-1364,

Aug. 15, 1962.

1542 The one-pion-exchange anti two-pion-exchange pa ts of
the S-matrix for nucleon-nucleon scattering are c-ilcu-

Maryland Z" [Dept. of Mathematics] College Park. lated field-theoretically. The rescattering of virtal
pions by nucleons and the pion-pion interaction between

SOME ASPECTS OF UNIQUENESS FOR SOLUTIONS TO virtual pions are taken into account. The S-matrix is
BOUNDARY PROBLEMS, by M. H. Martin. [1962] [21]p. them decomposed into the partial-wave amplitudes, and
(Sponsored jointly by Air Force Office of Scientific Re- the phase shifts are calculated. Numerical evaluations
search under AF 49(638)570 and Guggenheim Memorial are carried out for the 310-mev proton-proton scatter-
Foundation) Unclassified ing, and the results are compared with the phase shifts

obtained by analyzing the expe.r-mental data. Without
Published in Proc. Edinburgh Math. Soc., v. 13: 25-35, contribution of the pion-pion interaction, the results are
1962. far from agreement with experiment because of too strong

attraction arising from the contributions of the two-pion-
The following problem is considered: What can be said exchange part, but the contribution of the pion-pion reso-
about the uniqueness of a function u, harmonic in a nance in the I = 3 = 1 state improves the restilts consider-
region S, if along the boundary C of S thn cmternal normal ably by largely cancelling the attraction. Definite dis-
derivative u is a prescribed separable function u = crepancies remain between the theory and the experi-

n n ments, and some unknown effects must play important
h (s) f (u) of u and the arc length s of C? It is assumed roles in determining the nuclear force In the region of

that S is a simply connected region bounded by a single the internucleon distance around the Compton wave length

analytic curve C. and that S lies in the interior of a the in . (Contace ar acth

region R within which u is regular analytic. The func- of the pion. (Contractor's abstract)

tions h (s), f (u) are real functions and are assumed
regular analytic for all real values of their arguments.
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1545 These Y7.tes iontain part of the material covered In the
lectures. The rest, for which no notes were taken, con-

Maryland U. Dept. of Physics. College Park. cerned itscii mainly with the modified propagation func-
ti:ns and --,normalizatlon in quantum electrodynamics

INTRODUCTORY LECTURES ON SCATTERING THEORY, matters wh'Wch are well covered in recent textbooks.
by O. W. Greenberg. Jan. !962. 75p. incl. diagrs.; The major aim was to keep the discussion as simple
(Technical rept. no. 243) (AFOSR- 2409) (AF 49(638)- and informal ý, possible. To this end the Coulomb
24) AD 275054 Unclassified gauge was used and the rules for working with time-

ordered diagrams were developed In great detail, in
This report consists of notes on 12 lectures on non- conjunction with the study of Compton and M4lier scatter-
relativistic scattering theory given to a class of second Ing. These results were used to suggest the form of
yel.- graduate students at Maryland U. in the fall semes- the covariant Feynman rules, and Feynman diagrams
ter of the 1961-1962 academic year. The notes are were then discussed in their own right from the point of
organized into 2 sections. Section 1, Wave packet treat- view of the Feynman-Dyson-Wick analysis of the S-
raent of scatteringdiscusses -he folioving topics: require- matrix. A fair amount of attention was paid to the con-
ments on initial (unstattered) wave packet, motion of nection between time-ordered and Feynman diagrams on
free wave packet, scattering solutions of Schrodlnger the one hand and between time-ordered diagrams and
equation, scattering length and effective range theory, non-relativistic quantum electrodynamics on the other.
and reson,.nt scattering. Section rl, Formal theory of
scattering, includes notes on: MliUer wave operators
and the S-matrix, scattering in the Dirac picture, adiaba- 1548
tic switching, the T-matrix, and cross sections, and
e.ditional topics. Maryland U. Dept. of P'hysics., College Park.

HEISENBERG FIELDS WHICH VANISH ON DOMAINS
1546 OF MOMENTUM SPACE, by 0. W. Greenberg. Apr.

1962 f251p. incl. diagrs. refs. (Technical rept. no.
Maryland U. Dept. of Physics, College Park. 251) (AF'3SR-2500) (AF 49(638)24) AD 275907

Unclassified
RELATIVISTIC INVAMANCE AND THE SQUARE-
ROOT KLEIN-CGORDON EQUATION, byJ. Sucher. Also published In Jour. Math. Phys., v. 3: 859-866,
11962) [201p. (Technical rept. no. 246) (AFOSR-2410) Spt.-Oct. 1962.
(AF 49(638)24) AD 275473 Unclassified

If a local Heisenberg field vanishes, or, where appropri-
Alsopublished in Jour. Mat, . I hys., v. 4: 17-23, Jan. ate, has an infinite zero, on one of the momentum space
19 3. domains, then the field is a generalized free field.

Counter examples show that this conclusion cannot be
Although the usual operator Invariance requirements and drawn if the field vams.-es or, the momentum space
corresponding commutation conditions encontered in the domains It follows that if 2 fIelds in the same Borchers
study of the invariance of relativistic wave equations class are equal on 1 of the domains, then the fields dif-
(and other equations of physics) are sufficient conditions fer at most by a generalized free field in their Borchers
for Invariance, they are by no means necessary. More class. (Contractor's abstract)
general conditions are given 2n± illustrated with the
square-root Klein-Gordon equation. A new proof Is
thereby given of the Lorentz invariance of this equation. 1549
The methods developed are extended to cover the presence
of external fle'ds and it is proved that the usual gauge Maryland U. Dept. of Physics, College Park.
invariant modification of the relativistic Hamiltonian of
a spinless particle which takes into account the presence A MODEL OF THE PIONIC DECAYS OF Z-HYPERONS,
of an external electromagnetic field leads, in the quantum by S. Y. Shteh. Apr. 1962, llp. (Technical rept. no.
mechanical case, to an equation which does not admit 252) (AFOSR-2637) (AF 49(638)24) AD 276197
the proper Lorentz group. This theorem and its gen- Unclassified
eralization are discussed in connection with Dirac's
statement that the square-root equation cannot be ex- An attempt Is made to correlate questions such as those
tended to include interaction without losing Lorentz concerning (I) (Z, A) relative parity. (2) the relative
invariance. (Contractor's abstract) 0 0

sign of the asymmetry parameters Or - p + and

17A - N + r.. and (3) the ratio of the strong coupling
1547 constants C . G,_., and G in the problem of

Maryland U. Dept. of Physics, CoUege Park. pionic decays tf T-hyperons, by assumtng that .-hyperons
first transform themselves into A-hyperons by strong

RELATIVISTIC QUANTUM MECHANICS AND interactions and then decay through the ANr -weak vertex.
QUANTUM FIELD THE)RY, VOLUME 11, by J. Sucher.
Mar. 1962, 300p. incl. diagrs. (Technical rept. no.
249) (AFOSR-2477) (AF 49(638)24) AD 289186

Unclassified
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1550 1552

Marylatid U. Dept. of Physics, College Park. Maryland U. [Dept. of Physics] Coillege 1-a. &.

NORMAlIZATiON CONDITION FOR THE BETHE- THE FOUNDATIONS OF SCATTERING THS1ORY AND
SALPETER WAVE FUNCTION AND A FORMAL SOLU- APPUCATIONS TO PHYSICAL PROBLEMJ3, by J. S.
TION TO THE BETHE-SALPETER EQUATION, by 1. Toll and J. Sucher. Flini rept. Dec. 196, 17p. incl.
Sato. June 1962, 37p. (Technical rept. no. 262) refs. tAF'SR-4514) (AF 49(638)24) AD 414400
(AFOSR-2759) (AF 49(638)24) AD 289474 UnclAssified

Unclassifi •'d
Several aspects of scattering theory are dis cussed

Also published in Jour. Math. Phys., v. 4: 2s, 5, Including the normalization condition for thu Bethe-
Jan. 1963. Salpeter wavefunction a"d a solution to the Bethe-

Salpeter equation, rotational Invariance and ')e S-matrix
By the use of an inhomogeneous Bethe-Salpeter equation, t. non-relativistic quantum mechanics, regularity of the
a normalization condition for the Bethe-Salpeter wave- 7-matrix In the case of Dirac potential scattering, and
function is obtained. This condition requires the normal- completeness identity in field theory. Scattering theory
ization integral to be positive. A formal solution is ob- is applied to several physical problems 'noluding a
tamined in the ladder approximation, and convergence of field theoretical calculation of the 1-piou e- ,-.hange and
the normalization integral is proved by the use of this 2-pion exchange contributions to the phase LrnfLi with
solution. This solution is also used to prove a dispersion higher angular momenta for nucleon-nuclt-tr siattering,
relation for the vertex function of the compound particle scattering of the K--meson from the deuteron, and a
and to give an approximate solution. The positiveness model of the pionic decays of the hyperons.
of the normalization integral is proved in the nonrela-
tivistic limit. The bound state of nucleon and anti-
nucleon is studied in the ladder-chain approximation and 1553
it is found that the normalization condition gives a finite
wavefunction in spite of divergency of the normalization Maryland U. Dept. of Physics, College Park.
integral.

COMPLETENESS IDENTITY lN FIELD THEORY, by
0. W. Greenberg, H. J. Schnitzer, and E. C. G.

1551 Sudarshan. [1962] [4p. [AF 49(638)24]
Unclassified

Maryland U. Dept. of Physics, College Park.
Published in Nuovo Cimento, Series X, v. 25: 461-464,

SCATTERING FOR THE K-MESON FROM THE Iy7In2.
DEUTERON, by A. K. Bhatia. Aug. 1962, 94p. incl.
diagrs. tables, refs. (Technical rept. no. 265) A procedure for orthogonalization of states of
(AFOSR-3501) (AF 49(638)24) AD 414423 Heissenberg fields is outlined using neutral scalar fields

Unclassified as an example. The completeness Identity is pointed
out and an inconclusive discussion of mutual consistency

A simple model is constructed to study the scattering of different completeness assump. ons is given.
of the K-meson from the deuteron. This model does
not treat the nucleon as heavy and takes into account
the multiple scattering, the binding energy corrections 1554
and the contribution from the off-energy shell scattering.
The scattering problem is investigated by using the Maryland U. [Dept. of Physics] College Park.
Watson multiple scattering exoAnsion of the transition-
operator t. Considering the nu iWple scattering up to MULTIPLE-VALUEDNESS ARISING FROM ANALYTIC
double order only, the t-matrix is written as CONTINUATION IN THE MASS (Abstract), by J. H.
t m tp • in * tc *, where tp and in correspond to the Brehm and J. Sucher. [1962] [flp. (In cooperation with

Naval Ordnance Lab., White Oak, Md.) [AF 49(638)24]
single scattering of the K--meson from tCe proton -.nd Unclassified
the neutron in the deuteron. tc corresponds to the eiund
state contribution and tI corresponds to the continuum Presented at meetinj of the Amer. Phys. Soc.,

state contribution of the K-meson from thý, deuteron. Washington, D. C., Apr. 23-26, 1962.
The inte.::'lon K-P and the K--N is taken as a po!nt
Interaction ann Is of the form tp =Published In Bull. Amer. Phys. Soc., Series I, v. 7:

0 - to299, Apr. 23• 1962.
t 8 (r - C/2) ; in =t 6 )r ý f/2) where r and fV2 are the 9

A contribution to DD annihilation through the NN state
relative co-ordinates of the K-meson a:ad the nucleon into 2 plons is considered, starting from the case in
in the center of mass system of the K--d. to and to which the deuteron mass x Is small enough so that there

p are no anomalous thresholds. Analytic continuation in
are taken as constants and are determined by using
Dalitz solutions I and II given by Ross and HumI ;.rey. x up to the physical value a = DL is carried out on this
(Contractor's abstract, modified) function over paths in each halfplane: x * ly. The

discontinuity function has a branch point with a left-hand
cut which deforms the contour in the representation in
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such a way that 2 different functions are obtained, corre- action in the weakening magnetic field. The energy
sponding to D2 ± to. The effect is due to the presence of spectrum within the cloud is depressed below the galactic

teNR into 2-pion amplitude. The spectrum. The spectrum is calculated in the isotropic
the right-hand cut in the eic snterin through the approximation using age-diffusion theory, considering
msscotiatitoalsoshown nof to bet scatering tough withre- only the effects of spatial diffusion and energy loss. Con-
2N spate is also shown not to be single-valued with re- vection is neglected. Several prominent features of ob-
spect to x. Here, the effect is present even if the served decreases are thereby accounted for, I.e., the
4N 2 cut of the discontinuity is left out; it is shown that time profile, the magnitude, and the approximate rigidity
the super-anomalous threshold is responsible for the dependence.
double-valuedness. In this caze, a criterion can be
established for making the choice of branch: D2 1 to.

1557

1555 Maryland U. Dept. of Physics, College Park.

Maryland U. [Dept. of Physics] College Park. PITCH ANGLE DIFFUSION IN A MAGNETIC MIRROR
GEOMETRY, by R. C. Wentworth. [1962] [7]p. incl.

FLUCTUATIONS IN THE FLUX TRAPPED IN SUPER- diagrs. tabli. [AF 49(638)530] Unclassified
CONDUCTORS (Abstract), by J. Weber and R. A. Ferrell.
[1962) [1Jp. [AF 49(638)399] Unclassified Published in Phys. Fluids, v. 6: 431-437, Mar. 1963.

Presented at meeting of the Amer. Phys. Soc., The diffusion in pitch angle produced by Coulomb scatter-
Washington, D. C., Apr. 23-26, 1962. ing of charged particles in a magnetic mirror is derived

by geometrical arguments neglertiuig energy loss. The
Published in Bull. Amer. Phys. Soc., Series TI, v. 7: resultant diffusion equation in p2rttcle pitch angle and
324, Apr. 23. 1962. time agrees with the more fundamental Fokker-Planck

equation when energy loss is neglected. The diffusion
The current flowing in a superconductor which contains coefficient may be defined as the inverse of a lifetime
trapped flux undergoes fluctuations with the mean- and for particles in the Van Allen radiation belt it is
squared value given by compared to the energy loss time neglecting pitch angle

diffusion. It is shown that both energy loss and pitch
angle diffusion must, in general, be considered simul-

2) w2 R .=taneously. However, the special problem of the early
<1 I dw. diffusion of mirror points of a monoenergetic group of

w2 L 2  electrons injected at very low pitch angle is discussed,
SekT- I and it is shown that significant changes in mirror altitude

take place before energy loss is appreciable. (Contrac-
tor's abstract, modified)

wl and wý are the lower and upper cutoff frequencies of

the measuring apparatus; R and L are the frequency-
dependent resistance and inductance. The manner in 1558
which R vanishes in the limit of zero frequency dominates
the character of the fluctuations. Maryland U. [Dept. of Physics] College Park.

COMMENTS ON A PAPER BY P. D. GRANNIS. 'ELEC-
1556 TROSTATIC EROSION MECHANISMS ON THE MOON', by

E. H. Walker. [19621[2]p. (AFOSR-3109) (AFAFOSR-
Maryland U. Dept- of Physics, College Park. 61-57) Unclassified

FORBUSH DECREASES PRODUCED BY DIFFUSIVE Also published in Joar. Geophys. Research, v. 67: 2586-
DECELERATION MECHANISM IN INTERPLANETARY .June 162.
SPACE, by H. Laster, A. M. Lenchek. and S. F. Singer.
[1962] f51p. Incl. dIagrs. refs. (AF 49(638)530) The calculation of electrostatic hopping of dust grains by

Unclassified Grannis is based on his first equation, which gives the
probability p(q) for a dust grain to assimilate a ntt charge

Published in Jour. Geophys. Research, v. 67: 2639- q as a result of random variations in the total number of
2643, July 1962. negative charges that fall on the grain in a timc t• This

Transient decreases in the intensity of galactic cosmic equation is p(q) = exp [-(q-m)2 272yrt V,2"v, where m is
radiation are known to be associated with the arrival at the mean value of q, and * is the variance, which is .:-
the earth of large clouds of magnetized solar plasma. lated to the projected area of the grain A, the time t,
The large scale of the phenomenon indicates that the and the flux of pasticles o, by 2 =-Ata. In this paper
clouds expand significantly while crossing the solar sys- it Is shown that this equation is incorrect since it does
tem. An interpretation is given besed on the assumption not include the effect of the potential ui the dust grain on
that the plasma is magnetically turbulent. Cosmic rays the statistical process. The correct probability function
enter the cloud, then execate a randoyp-walk motion in %2n be derived from 2 equations which give the current
space. While within the expanding cloud they must lose
energy in an inverse Fermi mechanism and by betatron
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to a charged grain, to obtain the probability that the next 1561
particle to hit the dust grain will be an ton or an electron
when the grain is charged. Maryland U. IDept. of Physics] College F:-k.

ON THE EQUIVALENCE OF THE BRYSK APP OXIMA-
1559 TION AND THE DETERMINANTAL lETHOD, by D. S.

Fa Ik. Oct. 1962, 5p. (Technical rept. no. 272)
Maryland U. Dept. of Physics, College Park. (AFOSR-3939) tAF AFOSR-62-46) Unclassified

INELASTIC ELECTRON SCATTERING BY THIN Also published in Phys. Rev., v. 129: 2340-2341,
FILMS, by A. J. Glick. May 1962, 5p. (Technical rept. Mar. 1, 19637AFOSR-64-0438; AD 433069) (Title
no. 254) (AFOSR-2819) (AFAFOSR-62-46) AD 440976 varies)

Unclassified
It is shown that the Brysk approximation and the first

Also published in Electron Microscopy; Fifth Internat'l. order approximation to the determinantal method for
Cong., Philadelphia, Pa. (Aug. 29-Sept. 5, 1962), New potential scattering are equivalent. (Contractor's
York. Academic Press, v. 1: AA8, 1962. (AFOSR- abstract)
3384)

This paper cconsists of a review of the theory of electron 1562
energy loss and its reLition to other properties of the
scattering medium. The discussion applies pirticularly Maryland U. [Dept. o- Physics] College Park.
to electrons with energy between 10 and 100 key and
films several hundred to a thousand angstrnms thick. DIELECTRIC CONS' 'ANT OF A SUPERCONDUC7VR,
For these ccoditlons the effect of repeated scattering is by R. E. Prange. Gct. 1962 [351p. incl. diagrs. table,
easily identifiable and single scattering predominates. refs. (Technical rept. no. 26() (AFOSR-4074)
By considering the rate at which electrons in the beam .AF`AFOSR-62-46) AD 437389 Unclassified
lose energy fiw and momentum 411 the scattering cross
section for single scattering can be expressed in terms Also shed in Phys. Rev., v. 129: 2495-2503.
of the frequency and wave number dependent dielectric Mr.,5,1963. (AFOSR-67-0167; AD 646326)
constantc (k,w),of the material. A major advantage of
representing the cross section in this manner is that The longitudinal dielectric constant was calculated for
many other quantities of interest also depend on the di- the extended Bardeen-Cooper-Schrieffer model of a
electric constant. Hence, a means is provided for re- superconductor. An explicit formula is obtained which
lating a variety o. apparently dissimilar properties of has been evaluated numerically. The competition be-
the material to its electron scattering properties. tween collective and single particle effects is pronounced,

so that the dielectric function differs remarkably from
the most elementary approximations to it. However,

1560 the dleiectric function of the superconductor does not
differ greatly from that in the normal metal in either

Maryland U. Dept. of Physics, College Park. the high frequency or static limit, regardless of the
wavelength. This prevents the modifications due to

SOME PROPERTIES OF DIELECTRIC CONSTANT AND superconductivity from being readily observed. In
PHONON FREQUENCY OF A SUPERCONDUCTOR, by particular, the shift in the static polarizability should
T. Nishlyama. [1962] [23]p. incl. refs. (AFOSR-3489) cause very small shifts in the phonon speed, so small
iAF AFOSR-62-46) AD 438299 Unclassified that no effect on the lattice specific heat should be ob-

served. (Contractor's abstract)
Also published in Nuovo Cimento, Series X, v. 28: 1146-

11 -8. June 16, 1963.
1563

The dielectrip constant and the phonon frequency in a
superconductor ha-7e been investigated by means of Maryland U. DepL of Physics, College Park.
Green's functions ir, • the electronic and the total charge
density fluctuation. Making uze of the linearization TUNNELLING FROM A MANIY-PA.RTICLE POINT OF
approximation the exact expressions for the electronic VIEW, by R. E. Prange. Dec. 1962, 14p. incL dtagr.
dielectric constant are obtained in both the high-frequency (Technical rept. no. 284) (AFOSR-4778) (AF AFOSR-
limit and the low-frequency limit. The proof of the sum 62-46) AD 409443 Unclassified
rule formula given by Ricka zen has been confirmed in
the small wave numbtr lint:. The relationship between Also published In Phys. Rev , v. 131: 1083-1086,
the effective interaction between electrons and the dielec- Aug. 1, 1963.
trc constant has been examined by considering matrix
elements of the density fluctuation between pair states. The Hamiltonian for a system of interacting electrons
In the Appendix, for a simplified effective interaction in the presence of a barrier is transformed into one
truncated in the neighborhood of the Fermi surface, the which can be separated into 3 parts. Two of the parts
explicit expressions of the dielectric constant and the describe the electrons on the right and left sides of the
phonon frequency are obtained. (Contractor's abstract) barrier, while the third is a transition term which
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allows tunneling through the barrier. It is shown that it 1566
is not reasonable to make the right 'nd left hand
Hamiltonians commute, but the effect of this failure is Maryland U. [Dept. of Physics] College Park.
easily accounted for in perturbation theory. In addition,
corrections to the trar.!tion operator arising from inter- ABSENCE OF THE ISOTOPE EFFECT IN SUPERCON-
electronic intera'tion atre written down and discussed DUCTI ING TRANSIT[ON ELEMENTS (Abstract), by
briefly. (Contractor's abstract) D. S. Falk and R. A. Ferrell. [1962] jljp. [AF AFOSR-

62-46] Unclassified

1564 Presented at meeting of the Amer. Phys. Soc.,
Was:tington, D. C., Apr. 23-26, 1962.

Maryland U. Dept. of Physics, College Park.
Published in Bull. Amer. Phys. Soc., Series I1, v. 7:

CORRECTIONS '.1! THE DIELECTIUC CONSTANT OF A 324, Apr. 23, 1962.
DEGENERATE ELECTRON GAS, by A. J. Glick.
[1962] [12]p. incl. dtagrs. table, refs. (AlDVSR-64- In a normal superconductor exhibiting the full isotope
n436) (AF AFOSR-62-46) AD 433086 Unclassified effect, the attractive electron-electron interaction re-

sults from the displacement of an ion as one electron of
Also published in Phys. Rev., v. 129: 1399-1410, a pair approaches it. The resulting dipole moment
Feb. 1, 1963. then acts upon the second electron of the pair. It may

happen on the other hand, that the electron shell of the
The Lindhard approximation to the frequency- and wave- ion is sufficiently polarizable that the influence of
number dependent dielectric constant, ,(k, w), provides the first electron will be to redistribute the electrons in
a good description of many properties of the degenerate the ,.hell, rather than to displace the center of the ion.
electron gas. However, it is known that the short-range In ta.s case, superconductivity would be due to a type of
behavior of the gas is not adequately represented by this Van der Waals force and no isotope effect would result.
function and it is necessary to include certain additional The transition elements contain shells of d electrons,
terms. DuBois incorporated some exchange terms into and eirperimental optical data suggest that the polariza-
f(k, w) and was able to obtain the correction to the plas- bility may be sufficiently high that such a process
mon excitation frequency. ?hough his final results are dominates the usual phonon-induced superconductivity.
resonable and have been corroborated using alternative
approaches the "corrected" dielectric constant is found
to violate certain a priori restrictions. In this paper a 1567
more accurate dielectric constant is derivad. In order
to obtain an acceptable f.nc don which does not violate Maryland U. [Dept. of Physics] College Park.
the sum rule and positive definiteness restrictions on
the imaginary part it is necessary to account for 3 types ANTIFERHOMAGNETISM AS A POSSIBLE SOURCE
of corrections. These corrections originate in (1) the OF SUPERCONDUCTIVITY (Abstract), by D. S. Falk.
effective screening of the long-range interaction between [1962] []p. fAF AFOSR-62-461 Unclaszfled
particles; 2 the shift in sr.ngle-particle energies of
electrons and holes; and (3) the tendency of particles Presented at meeting of the Amer. Phys. Soc., New
ar4 tholes to form bourd stateb when any repulsive Inter- York, Jan. 24-27, 1962.
particle Inter.ictie: is present. With these corrections
all spurious st:,gularities tn the dielectric constant Published in Bull. Amer. Phys. Soc., Series II, v. 7:
disappear Numerical calculations of t(kw) and of 64, Jan. 24, 1962.
momer'j of the Imaginary part of this function have been
carri,.d out for an intermediate electron density equal The absence of the isotope effaci in ruthenium implies
to the ,jenstty of conduction electrons In aluminum. The that other mechanisms, besides the electron-phonon
rer-dtin, delectric constant departs by as much as 50% interaction, may result in an effective electron-electron
from the Lindhctrd form for low freluencies, but has interaction which is attractive at the Fermi surface
sitrilar qualitative features. The moments can be used and which therefore produces the superconducting state.
to Aetermine the high-frequency behavior and other prop- It is suggested that in an antiferromagnetic system, the
erties of the electron gas. Interaction between adjacent ionic spins, compounded

with the s-d exchange interaction, produces such an
effective electron-electron interaction. A simple effec-

1565 tive field calculation bears out this contention. The
spin-wave calculation, complicated by the non-negligible

Maryland U. [Dept. of Physics] College Park. contributions of the corrections to the spin wave approx-
imatlon, will be discussed.

EQUIVALENCE OF THE BRYSK APPROXIMATION
AND THE DETERMINANTAL METHOD, by D. S. Falk. 1568
Oct 1962, 5p. (Technical rept. no. 272) (AFOSR-64-
0438) (AF AFOSR-62-46) AD 433069 Unclassified Maryland U. [Dept. of Physics] College Park.

Also published in Phys. Rev., v. 129: 2340-2341, BINARY KERNEL FORMULATION OF A HEISENBERG
v. 1, 1963. (TItle varies) MODEL OF FERHOMAGNETISM, by N. I. Greenberg.

[1962] 5]p. (In cooperation with Franklin Inst.,For abstract seee item no. 1561, Vol. VI. Swarthmore, Pa. ) (Sponsored jointly by Air Force Office
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of Scientific Research under [AF AFOSR-62-46] and zero thickness limit and to the dependence of the energy
Atomic Energy Commission) Unclassified gap on magnetic field will be discussed.

Published in Jour. Math. Phys., v. 4: 405-409, Mar.
"T9. T1571

An ioeal Heisenberg model of a ferromagnet for spin . Maryland U. [Dept. of Physics] College Park.
is studied by considering the model In terms of a spin-
deviation lattice gas. Utilizing the general methods of INSTANTANEOUS INTERACTION AND THE TRANS-
Yang and Lee, a binary kernel function is obtained in VERSE MODES OF THE GRAVITATIONAL FIELD (Ab-
terms of which the thermodynamic properties of the stract), by G. Hinds and J. Weber. (1962) [lp.
lattice gas can be completely expressed. As an example, [AF AFOSR-62-46] Unclassified
Dyson's results are rigorously obtained.

Presented at meeting of the Amer Phys. Soc.,
1569 Washington, D. C., Apr. 23-26, 1962.
Maryland U. [Dept. of Physics] College Park. Published In Bull. Amer. Phys. Soc., Series TI, v. 7:

W, -Apr. 23, 1962.
COOLING OF CONDUCTION ELECTRONS IN METALS
AT VE':Y IL)W TEMPERATURES (Abstract), by N1. For weak gravitational fields and suitably chosen coordi-
Fibich and R. A. FerreUl. [1962] [lip. [AF AFOSR- nates, the Hamiltonian for an assemblage of mass pointe
62-46] Unclassified Is approximated. It is indicated that bodies move as If

there were an instantaneous Coulomb interaction plus re-Presented &t meeting of the Amer. Phys. Soc., tardation effects carried entirely by the transverse modes.
Baltimore, Md., Mar. 26-29, 1962.

Published in Bull. Amer. Phys. Soc., Series 1I, v. 7: 1572
2-, Mar. 26, 1962.

At very low-excitation energies, a conduction electron in Maryland U. [Dept. of Physics] College Park.
a metal loses energy to the other electrons at a rate pro-
portional to the square of its excitation energy, whereas LONGITUDINAL COLLECTIVE RESPONSE OF A
it loses energy to the lattice at a rate proportional to a SUPERCONDUCTOR (Abstract), by R. E. Prange.
higher power. For this reason, the conduction electrons [19621 1lip. [AF AFOSR-62-46] Unclassified
at very low temperature may be expected to be in thermal
equilibrium with the lattice. As the lattice is cooled Presented at meeting of the Amer. Phys. Soc., New
down, the electron gas may remain at a higher tempera- York, Jan. 24-27, 1962.
ture and only come into equilibrium after a finite time.
The cooling rate can be calculated from the standard elec- Published in Bull. Amer. Phys. Scc., Series TI, v. 7:
tron-phonon coupling, and its magnitude can be estimated 63, Jan. 24, 1962.
for specific materials. rCoses where the cooling rate mT7
be observable and may have practical consequences are The response of a superconductor to a longitudinal
discussed, disturbance depends on the frequency and wavy number

dependent dielectric constant. It might be exx"cted that
1570 the absorptive part of the dielectric constant vana!h rs

for 211 frequencies below the energy gap frequency,
Maryland U. Dept. of Physics, College Park. especially when the Coulomb repulsion is taken intoaccount. It is shown that this is not the case, but that

CRITICAL MAGNETIC FIELDS OF SUPERCONDUCTING for long wavelength disturbances there exists an ab-

FILAMENTS (Abstract), by R. A. Ferrell and A.J~. sorptive part at low frequency. This absorptive pvart
Glick. [1962)[lp. [AFAFOSH-62-46] Unclassified does not necessarily correspond to an excited statee"

the superconductor, since excited states give rise to

Presented at meeting of the Amer. Phys. Soc., New an absorptive part in the inverse dielectric c.'nstant.
York. Jan. 24-2"/, 1962. The response under consideration corresponds to a zero

of the inverse dielectric constant. The known long wave-
Published in Bull. Amer. Phys. Soc., Series I1, v. 7: length properties, ogether with gauge invariance make
S63. Jan. 24, 1962. necessary the existence of this re.pponse.

The critical magnetic fields of very thin superconducting
films and filaments have been estimated by a computation 1573
of the susceptibility along the lines established by
Schrieffer using the nonlocal electrodynamics in the Maryland U. Dept. of Physics, College Park.
Pippard limlt. The calculation assumes diffuse electron
scattering at the serface of the superconductor and is MOSSBAUER EFFECT IN A DISORDERED CUBIC
carried out in the limit of thickness d - 0. The critical CRYSTAL (Abstract), by A. D. Dinhofer. [1962] [IIp.
field in this limit is a numerical coefficient times the [AF AFOSR-62-46"1 Unclassified
characteristic thickness dependence of 0kL 2

p0 /d
3

)• The

coefficient can be evaluated as a numerical integral over Presented at meetlng of the Amer. Phys. Soc.,
the Pippard kernel. Errors in the approach due to the Cleveland, Ohio, Nov. 23-24, 1962.
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Published in Bull. Amer. Phys. Soc., Series II, v. 7: conductor. But, this situation contradicts the basic
546,Nov1, 1962. Irroiational-flow requirement of a superfluid. One

means of reconciling the 2 requirements is to set up the
A cubic crystal with nearest-neighbor harmonic inter- usual intermediate state of alternate superconducting and
actions, isotopleally disordered by light Mossbauer normal regions, and to concentrate all of the irrotatlon-
impurities, is studied by means of a perturbation theory. ality in the normal regione. A second possibilit, is that
The frequency-distribution function is found for fre- the entire metal could remain superconducting and the
quencies above the maximum unperturbed frequency, Irrotationaltty could be concentrated into vortices
and the absorption cross section for energies shifted analogous to those observed in liquid H2 .
from resonance by these frequencies is calculated. The
intensity in this region is compared with the background.
The localized mode coupling Is found for several values 1576
of ihe mass ratio, and crystal parameters, favorable for
the observation of a shifted resonance, are suggested. Maryland U. [Dept. of Physics) College Park.

SINGLE-NUCLEON DECAY OF THE GIANT DIPOLE
1574 STATE (Abstract). by M. Bauer and R. A. Ferrell.

[1962] [lip. (Sponsored jointly by Air Force Office of
Maryland U. [Dept. of Physics] College Park. Scientific Research under [AF AFOSR-62-46] and Office

of Naval Research) Unclassified
PROPAGATION OF GRAVITATIONAL FIELDS IN THE

INDUCTION ZONE (Abbtract), by D. ZIpoy. [1962] Presented at meeting of the Amer. Phys. Soc.,
[lip. [AFAFOSR-62-46J Unclassified Washlr.gton, D. C., Apr. 23-26, 19C2.

Presented at meeting of the Amer. Phys. Soc., Published In Bull. Amer. Phys. Soc., Series II, v. 7:
Washington, D. C., Apr. 23-26, 1962. 347, Apr. 23, 191-2.

Published in Bull. Amer. Phys. Soc., Series!!, v. 7: Because of the high-excitation energies Involved, in
3, p..i23, 1962. addition to the shell-model configurations responsible for

the collective behavior of the giant-dipole resonance, the
When the dynamical gravitational fields in the near- particle-hole interaction can admix configurations from
Induction zone around a vibrating bar are calculated, one the continuum in which a single nucleon contains all the
finds that the retardation terms do not enter in first excitation energy. The nucleon energy in the optical
order In (r/,X) but only in higher-order terms. That Is, well does not correspond to the single-particle reso-
If the motion of the bar is proportional to slmnt, the nance In view of the interaction energy shift of the
fields near the bar are not proportional to sinu.•t-r/c) dipole state. The distortion of the single-particle wave-

ustnt-(r/X) coswt but rather to sinwt + O[(rAX) 3] r function Is then such that the continuum configuration
Ensw~t (r 4 I). This In effect Implies that the near represents a system in which 1 particle is not actually
Coulomb-type gravitational fields are propagated with a member of the cluster formed by the others. Thus,
infinite velucity, a result well-known to astronomers the possibility of damping is introduced. On this basis,
but apparently to few others. The saime effects appear partial widths and branching ratios -. ,e calculated in the
in the fields around certain types of electromagnetic case of the 22. 2-mev level in 016
antennas.

1577
1575

.Maryland U. [Dept. of Physics] College Park.Maryland U. [Dept. of Physics] College Park.

SURFACE RESISTANCE OF SUPERCONDUCTORS
ROLE OF VORTICES IN HIGH-FIELD SUPERCON- (Abstract), by L. Leplae and t. A. Ferrell. [1962]
DUCTIVITY (Abstract), by A. J. Glick and R. A. [lip. [AF AFOSR-62-46] Unclassified
Ferrell. [1962][lp. [AFAFOSR-62-46]

Unclassified Presented at meeting of the Amer. Phys. Soc.,

Presented at meeting of the Amer. Phys. Soc., Washington, D. C., Apr. 23-26, 1962.

Washington, D. C., Apr. 23-26, 1962. Published in Bull. Amer. Phys. Soc., Series II, v.324, Apr. 23, 19C2.
Published in Bull. Amer. Phys. Sec., Series!I, v. 7:
Y A. , 1962. The effect of a finite electron mean-free path on the

surface impedance of a superconductor has been studied
In (-,'der for the magnetir IAeld to penetrate Into the vIth special attention to changes produced Just above
ir'--jr of a superconductor, it is necessary that there the gap frequency. The impurities have the effect of
be nonvanishing paramagnetic term in the current producing addition.l absorption at long wavelengths which
density proportional to the mean momentum of paired otherwise would give rise only to lossless London-type
electrons, which can-els the London diamagnetic term. response. Thus, the surface resistance, involving an
Thus, the mean momentum forms a vector field which integration over all wavelengths, is augmented, with
must have a certain amount of rotationality, proportional the increased concentrated just above the gap. The
to the magnetic-flux density passing through the super- strength of this additional surface resistance, integrated
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over fr.luency, can be related by the Kramers-Kronig L-enchek. [1962] [71p. incl. table, refs. (AF AYOSR-
relations to the well-known increase in static penetration 62-284) Unclassified
depth which -esults when the electron mean-free path is
increased. Published in Jour. Geophys. Research, v. 68: 4091-

4097, july1, 1963.

1578 The decay of albedo neutrons generated in the polar
caps by solar high-energy-particle events provides an

Maryland U. [Dept. of Physics] College Park. impulsive source of geomagnetically trapped electrons.
The decay density due to slow albedo neutrons (which

!NTERACTION OF PHOTONS AND GRAVITONS, by J. describe ballistic orbits above the atmosphere) can be
Weber and G. Hinds. [1962] [81p. (AFOSR-J873) (Spon- calculated from simple kinematic considerations. At
sored Jointly by Air Force Office of Scientific Research constant B the injectioa densiy exhibits a peak at inter-
under AF AFOSR-62-143 and National Science Founda- mediate t,. At L = 2 and B = 0. 22 gauss a typical large
lion) AD 418253 Unclassified SHEP event deposits - 3 x 10- electron cm 3 . The

Also published in Phys. Rev., v. 128: 2414-2421, flux from these electrons Is - 103 electrons cm"2 sec-'
Dec. 1, 1 .in the interval 0-780 key. On account of the low efficiency

for detecting these electrons, it appears that this process
The Hamiltonian formulation of general relativity is alone cannot account for the time variations seen In
employed to study the interaction of photons and gravitons Explorer 7. (Contractor's abstract)
in the first approximation. The redundant variables are
eliminated by an appropriate choice of gauge and coordin-
ate conditions. S-matrix elements are calculated for 1581
initial states in which one photon is present and final
states in which a photon and a graviton are present. Maryland U. IDept. of Physicsj College Park.
Self-energy effects appear in first order but contribute
nothing. Energy and momentum can be strictly con- ASYMPTOTIC BEHAVIOR OF THE S MATRIX FOR
servcd only if the initial 2nd final photons and the gravitorns HIGH ANGULAR MOMENTUM, by A. M. Jaffe and Y.
all propagate in the same direction. For this case the S. Klm. [1962] [6p. incLrefs. [AF AFOSR-62-361]
S-matrix elements vanish in consequence of the null Unclassified
character of the Maxwell fiela and the transition proba-
bility is also zero. Energy need not be exactly conserved Published in Phys. Rev., v. 129: 2818-2823, Mar. 15,
if the process occurs at a rate which is sufficiently high. 1963.
Under these conditions, corresponding to energies
-1028 ev, a photon might decay intr, another photon and The behavior of the partial-wave transition matrix is
a graviton. The graviton has very low energy. This discussed for large values of the angular momentum.
cannot explain the red shift as a "tired light" phenome- For physical values of the angular momentum, it is
non. The creation of gravitons by Coulomb scattering of shown that the N-channel T mat-ix vanishes in the high
photons and by scattering in a magnetostatic field is angular momentum limit The validity of the optical
shown to occur and the cross sections are calculated, model is discussed. In the Gelfand-Levitan formalism,
(Contractor's abstract) it is shown that the 2 Jo".ý lunctions coincide as the

angular momentum goes to infinity along the real axis.
For the Yukawa-type potentials, it is shown that the

1579 transition matrix reduces to its Born term as the real
part of the complex angular momentum variable goes to

Maryland U. Dept. of Physics, College Park. Infinity. (Contractor's abstract)

EFFECTS OF THE FINITE GYRORADIT OR GEOMETRI-
CALLY TRAPPED PROTONS, by A. M. Lenchek and S. 1582
F. Singer. [1962 [31p. tncl. diagr. (AFOSR-3875)
(AF AFOSR-62-284) Unclassified Maryland U. Dept. of Physics, College Park.

Also published In Jour. Geophys. Research, v. 67: ROTATIONAL INVARIANCE AND THE S MATRIX IN4073-4075, Sept. 1962. NONREIAT-VIST[C QUANTUM MECHANICS, by R.

Fong and J. Sucher. [19621 [5]p. Incl. diagrs. (AF
It is pointed out that an observed east-west asymmetry AFOSR-62-361) Unclassified
can result from the effect of the atmospheric scale
height on high-energy geometrically trapped protons. Published in Phys. Rev., v. 129: 2824-2829, Mar. 15,

19 3.

1580 The connection between an observable invartance property
of the scattering matrix and the interaction, V, generat-

Maryland U. Dept. of Physics, College Park. ing the scattering, is studied for a particular case; ro-
tational invarlance in nonrelativistic potential scattering.

IMPULVE INJECTION OF ELECTRONS INTO THE It is shown that a determination that the scattering cross
EARTH'S INNER TRAPPING REGION FROM SOLAR section depends only on the angle between the Inrle'ent
COSMIC RAY EVENTS, by M. Liwshitz and A. M. and outgoing beams by no means implies that V Is
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invariant under rotation. This is true even If coherent with Westinghouse Research Labs., Pittsburgh, Pa.)
incident beams are ised to probe the target. Some as-. (AF 18(600)1315) Unclassified
pects of these results and their relevance for the con-
struction of physical theories are briefly discussed. Also published In Jour. Math. Phys., v. 3: 771-777,
(Contractor's abstract) July-Aug. 1962.

1583 A derivative is given of the Baker-Hausdorff formula
for z = In exey where x and y are r.on-commutlng opera-

Maryland U. [Dept. of Physict and Astrzanomy] tors. This result is then used to obtain an expression
College Park. for z in the case that X = P2 

+ C? and y - iP + i
DIELECTRIC CONSTANT OF A SUPERCONDUCTOR, by. where P and Q are 2 operators whose ,tommulator [P, QI
R. E. Prange. [19621 [91p. incl. diagrs. table, refs. c is a c-number. With the aid of tnis result a very
(AFOSR-67-I67) (AF AFOSR-65-735) AD 646326 simple derivation of the expression for tIhe Intensity of

Unclasstfled x- rays scattered by the thermal vibrations of a crystal
is presented. (Contractor's abstract)

Also published in Phys. Rev., v. 129: 2495-2503,I ~ Mar. lb, 19W3.

1587
For abstract see Item no. 1562, Vol. VI.

Maryland U. Inst. for Fluid Dynamics and Applied
Mathematics, College Park.

1584
ANALYTIC FUNCTIONS OF CONTINUANT MATRICES,

Maryland U. [Dept. of Physics and Astronomy] by P. B. Abraham and G. H. Weiss. Feb. 1962. 20p.
College Park. (Technical note no. BN-282) (AFOSR-2300) (AF IS-

(600)1315) Unclassified
LUFETIME OF THE NEUTRAL PION, by V. Glaser and
R. A. Ferrell. 11961] [7]p. Incl. refs. (AFOSR-67- Also published In Jour. Math. Phys.. v. 3: 1044-1049,
0172) (AF AFOSR-65-735) AD 646327 Unclassified Sept.-Oct. 1962.

Aspbllsh inPhys. Rev., v. 121: 886-892, It Is shown that the Fourier method which was developed
Feb. 1, 1961. for the calculation of analytic functions of circulant matri-

ces can also be applied to calculate analytic functions of
For abstract see item no. 1220, Vol IV. continuant matrices. Similar calculations are developed

for generalized continant matrices which arise in con-
nection with problems In greater than I dimension.

1585 (Contractor's abstract)

Maryland U. Inst. for Fluid Dynamics and Applied
Mathematics, College Park. 1588

[RESEARCH IN NON-EQUI.IBIUM 3TATISTICAL Maryland U. Inst. for Fluid Dynamics and Applied
MECHANICS] by D. A. Tidman. Final rept. July 1, Mathematics, College Park.
1961-Jan. 31, 1962, 4p. Incl. refs. (AFOSR-2033)

S(AF 18(600)1315) Unclasslfied RADIO EMISSION BY ELECTHONS IN THE FINE-
STRUCTURE ELECTRIC FIELDr OF SHOCK WAVES,

A brief description of the work dealing with aspects of by D. A. Tcidman. [19621 [9)p. incl. diagrs. refs.
basic plasma dynamics and applications to the plasma [AF 18(600)1315] Unclassified
problems involved in space physics is given. Some
examples of the type of research carried on are: investi- Published in Phys. Fluids, v. 5: 1104-1112, Sept. 1962.
gation of the effect of Coulomb scattering on streaming
instabilities, studies on wave propagation In plasmas The structure of shock waves in fully ionized hydrogen
containing a magnetic field in which the pressure is in the absence of a magnetic field has been Investigated
anisotropic, and research on possible wayn in which by Greenberg and Tr~ve using the Mott-Smith dlstribu-
electron plasma oscillations may be excited in plasma tion for the protons and a local Maxwellian for the elec-
shock waves such as may occur in solar flares. trons. They find that large charge-separation effects

occur inside the shock due to the electron-proton mass
F- difference, thus giving rise to strong stationary electric-

1586 field oscillations in the shock transition. This behavior
is typical of other theories of plasma shock structure.

Maryland U. Inst. for Fluid Dynamics and Applied The radio noise emitted by electrons in the plasma
Mathematics, College Park. accelerated in these electric fields is now calculated.

In traversing the electric oscillations inside the shock,
THE BAKER-HAUSDORFF FORMULA AND A those electrons with a few times the thermal energy
PHOBLEM IN CRYSTAL PHYSICS, by G. H. Weiss and radia.e like an assembly of oscillators at frequencies
A. A. Maradudln. Jan. 1962, 24p. Incl. refs. ('Iechni- capable of propagating ahead of the shock. Although the
cal note no. BN-275) (AFOSR-2248) (In cooperation particular shock-wave model of Greenberg and Trrve
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has been adopted for the purposes of the numerical Also published in Atti. Accad. Naz. Lincet Rend.,
discussion, the parameters of the radiation calculation Classe Sc Fis. Mat. e Nat.. v. 32: 863-866, June
are readily adjusted for possible changes in the shock- )962. (AFOSR-JIll)
wave model which more detailed treatments of shock
structure may bring. The application of this process to It is proved that all solutions of a class of elliptic
Type n solar radio bursts is discussed. Assuming ,that equations which are bounded ti a strip and satisfy homo-
such shock waves are produced by a solar flare expanding geneous boundary conditions are almost period'c. (Con-
into the corona, a sufficiently high intensity of radio tractor's absikact)
emission is found to provide an alternate possible inter-
pretation for this source of solar noise. (Contractor's
abstract) 1592

Maryland U. Inst. for Fluid Dynamics and Applied
1589 Mathematics, College Park.

Maryland U. Inst. for Fluid Dynamics and Applied SOME INEQUALITIES FOR VEC"OR FUNCTIONS
Mathematics, College Park. WITH APPLICATIONS IN ELASTILITY, by J. H. Bramble

and L. E. Payne. Jan. 1962 [231p. (Technical note no.
A NECESSARY AND SUFFICIENT CONDITION IN THE BN-272) (AFOSR-2145) (AF 49(638)228) AD 271680
MAXIMUM-MINIMUM THEORY OF EIGENVALUES, by Unclaesifted
A. Weinstein. Jan. 1962 [141p. incl. refs. (Technical
note no. BN-276) (AFOSR-2061) (AF 49(638)228) Also publshed In Arch. Rational Mech. and A.'naL,
AD 271136 Unclassiflqd v. 1I: 16-26, 1962.

Also published in Studies in Mathematical Analysis and A number of a priori inequalities for vector function:;
Related Topics, ed. by Gilbarg, Solomon and others, are derived. These inequalities may be employed to
Stanford U. Press, 1962, p. 429-434. give bounds in the second bc..zndary valae problem of

elasticity. (Contractor's abstract)
A necessary and sufficient condition of the Sturm type
is given for the equality in the maximum-minimum theory
of eigenvalues. Up to now only a sufficient condition 1593
was known. The method of intermediate problems is
used. (Contractor's abstract) Maryland U. Inst. for Fluid Dynamics and Applied

Mathematics, College Park.

1590 SOME A PRIORI INEQUALITIES FOR UNIFORMLY
ELLIPTIC OPERATORS WITH APPLICATION 10 THE

Maryland U. Inst. for Fluid Dynamics and Applied CAUCHY PROBLEM, by L. E. Payne. Feb. 1962, 14p.
Mathematics, College Park. (Technical note no. BN-280) (AFOSR-2270) (AF 49-

(638)228) Unclassified
FOURTH ORDER FINITE DIFFERENCE ANALOGUES
OF THE DIRICHLET PROBLEM FOR POISSON'S EQUA- Certain explicit a priori inequalities for uniformly
T1ON IN THREE AND FOUR DIMENSIONS, by J. H. elliptic operztors are derived. These inequalities may
Bramble. Jan. 1962, 13p. (Technical note no. BN-273) be used in obtaining pointwise bounds in the Cauchy
(AFOSR-2137) (AF 49(638)228) AD 271671 problems for elliptic equati.ns. ýContractor's abstract)

Unclassified

Also published in Math. Comput., v. 17: 217-222, July 1594
1963.

Maryland U. Inst. for Fluid Dynamics and Applied
Difference analogues of the Dirichlet problem fpr Mathematics, College Park.
Poisson's equation in 3 and 4 dimensions are formulated.
These analogues are shown to be 0(h 4 ) as h - 0. (Con- A THEOREM ON ERROR ESTIMATION FOR FINITE
tractor's abstract) DIFFERENCE ANALOGUES OF THE DIRICHLET

PROBLEM FOa ELLIPTIC EQUATIONS, by J. H.
Bramble and B. E. Hubbard. Feb. 1962, 259. Incl.

1591 refs. (Technical note no. BN-281) (AFOSR-2371)
(AF 49(638)228) AD 274315 Unclassified

Maryland U. Inst. for Fluid Dynamics and Applied
Mathematics, College Park. Also pblished in Contrib. Differential Equations, v. 2:

3193d, 19V3.

ON ALMOST PERIODIC SOLUTIONS OF A CLASS OF
ELLIPTIC EQUATIONS, by A. Weinstein. Feb. 1962, A general theorem on error estimation is stated which
7p. (Technical note no. BN-279) (AFOSR-2138) can be used as a guide in the formulation of finite differ-
(AF 49(638)228) AD 272610 Unclassified ence analogues of the Dirichlet problem for elliptic

equations. As examples of application of this theorem,
2 finite difference analogues are presented and the
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corresponding discretization errors are shown to be diminishing mesh size. In general the main tool used in
0 (h2) and O (h4) respectively, where h is the mesh size. obtaining estimates for the solution of hyperbolic equa-
(on r an brspactielwerehitdions is the energy method. In this paper, explicit
(Contractor'c abstract) bowuds are obtained in terms of the data of the problem

for the linear and non- linear second order partial differ-
1595 ential equation of hyperbolic type in 2 independent varia-

bles. The present approach is based not on the energy
Maryland U. Inst. for Fluid Dynamics and Applied method but on the method of majorants which is embodied

Mathematics, College Park. in the statement of the following theorem and its corol-
laries: Lu = u xy . aux + buy - cu = f in R where R is the

POISSON'S EQUATION AND GENERALIZED AXIALLY first quadrant of the (x. y) plane.
SYMM.T.dC POTENTIAL TIIEORY, by R. P. Gilbert.
Mar. 1962 [211p. incl. refs. (Technical note no. BN-
283) (AFOSR-2450) (AF 49(638)228) AD 274316 1598

Unclassified
Maryland U. Inst. for Fluid Dynamics and Applied

A method is developed by which one may obtain solutions Mathematics, College Park.
to the non-homogeneous equation of generalized axially
symmetric potential theory (GASPT). Representation BOUNDS FOR EIGENVALUES OF THE STURM-
formulae are obtained and the method is shown to be LIOUVILLE PHDBLEM BY FINITE DIFFERENCE
extendable under certain symmetry conditions to the METHODS, by B. E. Hubbard. Sept. 1961, 27p. Incl.
Poisson equation in 3 variables. (Contractor's abstract) refs. (Technical note no. BN-260) (AFOSR-3155)

(Sponsored jointly by Air Force Office of Scientific Re-
search under AF 49(638)228 and Naval Ordnance Lab.)

1596 Unclassified

Maryland U. Inst. for Fluid Dynamics and ApplIed Also published in Arch. lational Mech. Anal., v. 10:
Mathematics, College Park. 1-1-79r'I.W

FUNDAMENTAL SOLUTIONS FOR A CLASS OF For abstract see item no. 1480, Vol. V.
SINGULAR EQUATIONS, by R. J. Weinacht. June 1962,
7 2p. Incl. refs. (Technical note no. BN-228) (AFOSR-
2616) (AF 49(638)228) AD 27570.q Unclassified 1599

Alsopublished in Contrib. Differential Equations, v. 3: Maryland U. 'nst. for Fluid Dynamics and Applied
Mathematics, College Park.

HARMONIC FUNCTIOWS IN FOUR VARIABLES WITH
Singular linear 6ltptic partial differential equations ALGEBRAIC AND RATIONAL P4 ASSOCIATES, by R. P.
tssociated with the operator oi generalized axially sym- Gilbcrt. July 1962, 27p. incl. refs. (Technical note no.
metric potential theory are presented. Explicit funda-
mental solutions in the large are given for the equations. BN-29U) (AFOSR-3490) (AF 49(638)228) AD 283840
Mean value theorems for solutions of these equations
are also presented. Also published in Pacific Jour. MAth., v. 13: 79-96,

Spring 1963.

Integral representations for harmonic functions in 4
1597 variables are investigated by means of an operator

bearing close resemblence to 1 Whittaker-Bergman
Maryland U. flnst. for Fluid Dynamics and Applied operator. The cases zhere the P4-pssociate is algbiaic

Mathematics] College Park. is considered by means of the theory of double integrals

BOUNDS JN THE TRUNCATION ERROR BY FINITE on algebraic 3-folds. When the P4-associate is rational

DIFFERENCES FOR THE GOU'."AT PROBLEM, by A. one obtains particularly interesting representations by

K. Aziz and B. E. Hubbard. May 1962, 29p. Incl. considering the connections with Weierstrass integrals

refs. (Technical note no. SN-289) (AFOSR-2727) of the first, second, and third kinds defined over a
(Sponsored jointl; by Air Force Office of Scientific Re- -lemann surface. In addition, a restdle theorem is
search under AF 49(638)228 and Naval Ordnance Lab.) given for a class of harmonic vectors, U = (u1 , u2 u3, u4 )
AD 289185; AD 453995 Unclassified satisfying the relations which are analogous to one vAnish-

Ing of one curl and divergence is three-dimensions.
Also publshed i Math. CompuL, v. 18: 19-35, Jan. (Contractor's abstract)

A common method for obtaining an approximate solution
to the various boundary value problems for partial differ-
ential equations is by finite differences. The fundamental
problem concerning such finite difference approximations
to to show that the truncation error te.-ds to zero with
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1600 dt una classe dl oquazioni elittiche, by A. Weinstein.
(1962) J4kp. (Technical note nw. BN-279) (AFOSR-Jll)

Maryland U. Inst. for Fluid Dynamics and Applied (AF49(638)228) Unclassified

Mathematics, College Park.
Also published in Atti. Accad. Naz. Lincel Rend.,

ON A RESULT OF 114DAMARD CONCERNING THE ClassWe• S. Fis. Mat. e Nat., v. 32: 863-866, June

SIGN OF THE PRECk-SION OF A HEAVY SYMMETRI- 1962.

CAL TOP, by J. B. Diaz and F. T. Metcalf. Apr. 1962,

3p. (Technical note no. BN-285) (AFOSR-3831) (AF 49- For abstract see item no. 1591, Vol. VI.

(638,228) AD 286084 Unclassified 1604

Also published in Proc. Amer. Math. Soc., v. 13: 669-
-•0"'-/ -f'••--Maryland U. Inst. for Fluid Dynamics and Applied

Mathematics, College Park.

Hadamard's proof concerning the sign of the precession

of a heavy symmetrical top employed the theory of ON A MEAN-VALUED THEOREM OF THE DIFFER-

residues of functions of a complex variable. The present ENTIAL CALCULUS OF VECTOR-VALUED FUNCTIONS,

authors, using only definite integrals and simple in- AND UNIQUENESS THEOREMS FOR ORDINARY DIFFER-

equalizies, obtain the same result in an elegant, direct ENTIAL EQUATIONS IN A LINEAR-NORMED SPACE,

manner, by A. K. Aziz and J. B. Dlaz. [1961] [19]p. Incl. refs.
(AFOSR-J426) (AF 49(638)228) AD 407247

1601 
Unclassified

Presented at meeting of the Amer. Math. Soc., Jan. 25,

Maryland U. Inst. for Fluid Dynamics and Applied 1961.
Mathematics, College Park. Also blished In Contrib. Differential Equations, v. 1:

A PRIOI BOUNDS ON THE DISCRETIZATION ERROR 21269, 19W.

IN THE NUMERICAL SOLUTION OF THE DIRICHLET For abstract see item no. 1491, Vol. V.

PROBLEM, by J. H. Bramble and B. E. Hubbard. Aug.
1962. 39p. Incl. refs. (Technical note no. BN-296) 1005
(AFOSR-4213) (AF 49(638)228) AD 290322

Unclassified Maryland U. Inst. for Fluid Dynamics and Applied

Also pubjihed in Contrib. Differential Equations, v. 2: Mathematics, College Park.
"2-52, -19M3.

BOUNDS FOR SOLUTIONS OF SECOND ORDER

Explicit a priori bounds are obtained on the discretiza- ELLIPTIC PARTIAL DIFFERENTIAL EQUATIONS, by

tion error for a certain finite difference analogue of the .. H. Bramble and L. E. Payne. Apr. 1961, 53p. Incl.

Dirichlet problem for Poisson's equation. The bounds refs. (Technical note no. BN-237) (AFOSR-J587)

involve square integrals of various derivatives of the (AF 49(638)228) Unclassified

data (including the curvature of the boundary which is Also pubhshed in Contrib. Differential Equations, v. 1:
considered as data). The exhibit O(h

2
) asymptotic be- 95-127, 1963.

havior where h is the mesh constant associated with

a square grid. For abstract see Item no. 1470, Vol. V.

1692 1606

Maryland U. Inst. fo- Fluid Dynamics and Applied Mar.land U. (Inst. for Fluid Dynamics and Applied

Mathematics, College Park. Mathematics] College Park.

ON A RESULT OF HADAMARD CONCERNING THE SIGN UPPER AND LOWER BOUNDS FOR THE APS[DAL

OF THE PRECESSON OF A HEAVY SYMMETRICAL ANGLE IN THE THEORY O F THE SPHERICAL PENDU-

TOP. by J. B. Diaz and F. T. Metcalf. Apr. 1962, 3p. LUM, by J. B. Diaz and F. T. Metcalf. [1962] [9kp.

(Technical note no. BN-285) (AFOSR-4214), (AF 49- incl. diagrs. refs. (AFOSR-J618) (Sponsored jointly

(638)228) Unclassified by Air Force Office of Scientific Research under AF 49-

Also ublishe . Proc.. Amer. Math. Soc., v. 13: 669- (638)228 and Naval Ordnance Lab.) AD 414073
glopulse t rc m r ah o . .1:69 Unclassified

For abstract see item no. 1600, Vol. vi Also published in Proc. Fourth U.S. Nat'l. Cong. Appl.
Mech., Califor'a U., Berkeley (June 18-21. 1962),

1603 New York, Amer. Soc. Mech. Engineers, v. 1: 127-
135, 1962.

Maryland U. Inst. for Fluid Dynamics and AppliedMath~ematcs. Cpo] -e Parr. A simple method Is developed for obtaining upper and
lower bounds for the apsidal angle which occurs in the

(ON ALMOST PERIODIC SOLUTIONS OF A CLASS OF theory of the spherical pendulum. This method is

ELLIPTIC EQUATIONS] Sulle soluzionl quasi perlodiche employed to give a quick derivation of the well-known
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lower and upper bounds of Puiseux and Halphen, respec- ARBITRARY APPLIED MAGNETIC FIELD, by D. G.
tively, for the apsidal angle. The sarne method also Weir. Jan. 1962 124]p. incl. diagrs. (Technical note
yields readily the extension of Puiseux's lower bound no. BN-271) (AFOSR-2144) (AF 49(6-l1OI1)
discovered by W. Kohn. An advantage of the present AD 271471 Unclassified
method Is the simplification which arises from eliminat-
ing the need for contour integration. The sharpness of The dispersion relation of waves In a fully tonized
the bounds Is also demonstrated. (Contractor's plasma under a uniform magnetic field of arbitrary ori-
abstract) entatton has been derived from the 2 fluid theory which

is a quartic equation for A2. I being the cirnplex wave
number. Various cases have been examined. It has

1607 been shown that the roots for 12 are all real for an Ideal
plasma. In the low frequency range 3 of the roots for

Mathematics, College Park. d Dd2 are positive, corresponding to undamped waves,
while one re": 's negative, leading to a damped expo-

POINTWISE BOUNDS IN THE FIRST BIHARMONIC nential wave. One of the positive roots changes into a
BOUNDARY VALUE PROBLEM, by J. H. Bramble and negative root at frequencies higher than the Ion cyclotron
L. E. Payne. [1962 19kp. Incl. refs. [AF 49(638)228J frequency, calculated from the component of the mag-

Unclassified netic field in the direction of the wave propagation. An-
other root changes sign when the frequency becomes

Published in Jour. Math. and Phys., v. 42: 278-286, higher than the electron cyclotron frequency calculated
Dec. 1963. for the same component of the magnetic field. At very

high frequencies all 4 roots are positive. The interaction
A priori bounds are derived for the solution of A^u = F between basic waves due to the external magnetic fie:-
in Rt, u = f on C, "u/In = g on C, where R is a bounded at very high frequencies is negligible. (Contractor's
2-dimensional region with a piecewise continuously abstract)
differentiable boundary C. The authors state that their
results extend easily to n dimensions. Let B be any
btharmonic function in R whose gradient is square 1610
integrable on C. By applying several known inequalities
for harmonic and bitharmonic functions, a bound for Maryland U. Inst. for Fluid Dynamics and Applied
"RB2 dv in terms of B and its first derivatives on C is Mathematics, College Park.

obtained. By combining this Inequality with the meanvalue SOME CONSIDERATIONS ON RADIATION MAGNETO-
theorem for biharmonic functions the authors arrive at GASDYNAMICS, by S. I. Pal. Apr. 1962 [291p. incl.
explicit pointwtse bounds for the solution u of the original diagrs. (Technical note no. BN-286) (A-FOSR-2074)
"boundary-value problem, as well as for the first deriva- (AF 49(638)401) AD 276135 Unclasr-.fted
tives of u and &u. These Inequalities involve, in addition
to ýhe data and the distance from the boundary, an arbi- The fundamentals of radiant energy transfer and their
trary smooth function v in R + C. A good choice of.,, effects on the gasdynamics are first discussed. The
obtainable, for instance, b7 Ritz's method, will improve basic equations of radiation magnetogasdynamics are
the estimates. The inequalities oegenerate as the bound- then derived. These equations are simplified under the
ary is approached, assumption of local thermodynamic equilibrium. Two

special cases have been worked out. One is the case of
small mean free path of radiation and the other is the

1608 2 dimensional steady flow in the presence Of 2 straight
opaque wall. In the latter case, further simplifications

Maryland U. Inst. for Fluid Dynamics and Applied have been made by assuming boundary layer flow and
Mathematics, College Park. gray gas approximation.

ELECTRICAL CONDUCTIVITY OF PAR7TALLY IONIZED
GASES, by A. C. Pipkin. Apr. 1959, 30p. incl. table. 1611
(Technical note no. BN-170) (AFOSR-1674) (A!F 49-
(638)401) Unclassified Maryland U. Inst. for Fluid Dynamics and Applied

Mathematics, College Park.
Also ublished in Phys. Fluids, v. 4- 154-158, Jan.
1961. Ue varies) A NEW APPROACH '10 TRANSPORT PROBLEMS IN

FULLY IONIZED PLASMAS - TI. by S. F. Edwards and
For abstract see item no. 989, Vol. MI. J. J. Sanderson. June 1962 1151p. (Technical note no.

BN-293) (AFOSR-3018) (AF 49(638)401) AD 232194
Unclassified

1609
Also published in Plasma Phys., Accelerators,

Maryland U. Inst. for Fluid Dynamics and Applied Thermonuclear Research, v. 4: 409-413, 1962.
Mathematics, College Park.

A general net,'od Is given for soiving the equations
THE WAVE MOTIONS OF SMALL AMPLITUDE IN A governing the propagation of I and 2 particles through a
FULLY IONIZED PLASMA. PART IV. WITH AN fully Ionized, ,near-equilibrium pl".sma. The coefficient
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of electrical conductivity is determined varlationally I IS 4
with the exclusion and inclusion of plasma oscillation
effects. Without plasma oscillations the result agrees Maryland U. Inst. for Fluid Dynamics and Applied
within about 3% with the values of Cowling and of Spitzer Mathematics, College Park.
and l-Orm. The effect of plasma oscillations is small
the correction being about 0.44%. (Contractor's abstract) PHENOMENA SURROUNDING HIGH SPEED FUIGHT,

by J. M. Burgers. Final rept. July 1, 1958-SePt. 30,
1962, Dec. 6, 1962, 43p. incl. refs. (AFOSR-4536)

161l2 (AF 49(638)401) Unclassified

Maryland U. inst. for Fluid Dynamics and Applied The work done under the contract refers to various
Mathematics, College Park. aspects of gas dynamics and kinetic theory. The topics

of chief interest are: (1) ionization phei,,,mena connected
THE CURVATURE OF SHOCK FRONTS IN SHOCK with a shock wave; (2) precursor sigr. 'a observed in
TUBES, by P. C. T. de Boer. July 1967 f151p. incl. front of a shock; (3) breaking of the ihark tube diaphragm;
diagrs. refs. (Technical note no. BN-297) (AFOSR- (4) shock curvature; (5) geometrIcal optics; (6) density
3790) (AF 49(638)401) AD 236675 Unclassified distribution of electrons and ions just ahead and just be-

hind a shock front; (7) the relaxation phenomena in
Presented at meeting of the Amer. Phys. Soc., carbon dioxide; and (8) interaclon of a shock of high
Washington, D. C., Apr. 23-26, 1962. Mach number with a magnetic .'leld.

Abstract published in Bull. Amer. Phys. Soc., Series It,
• 2- '--',"962. (Title varies) 1615

Also published in Phys. Fluids, v. 6: 962-971, July Maryland U. Inst. for Fluid Dynamics and Applied
[903. Mathematics, College Park.

Hartunian's theory for the curvature of a shock wave A NIW APPIEACH 7O TRANSPORT PROBLEMS IN
progressing into quiescent gas near a wall has been ex- FULLY 10!.-ZED PLASMAS - II, by S. F. Edwards
tended to the case of 2 parallel walls and to that of a and J. J. Sanderson. j1962] [51p. (AFOSR-J438)
circular tube. The axial extent of the curved shock in (AF 49(638)401) AD 407258 Unclassified
these cases amounts to 0. 760 and 0. 783, respectively, of
Hartunian's single-wall result. The correction arising Also published in Plasma Phys., Accelerators, Thermo-
when the boundary layer has a finite effective length L nuc"iar Research, v. 4: 409-413, 1962.
has been calculated. Another correction involves the
length a of a region of pressure adjustment immediately ror abstract see item no. 1611, Vol. VI.
behind the foot of the shock. With suitable assumptions
about the magnitudes of L and a, the results are in goad
agreement with Duff and Ycung'e experimental data. The 1616
shock curvature measured by Lin and Fyfe is appreciably
larger than found from the method described. Marylapd U. Inst. for Fluid Dynamics and Applied

Mathematics, College Park.

1613 SOME CONSIDERATIONS ON THE FUNDAMENTAL
EQUATIONS OF ELECTRO-MAGNETOI-GASDYNAMICS,

Maryland U. Inst. for Fluid Dynamics and Applied by S. I. Pat. [1958] [141p. Incl. refs. (AF 49(638)401)
Mathematics, College Park. Unclassified

NEW TECHNIQUES FOR THE VACUUM-ULTRAVIOLET, Published in Calcutta Math. Soc., Golden Jubilee
by T. D. Wilkerson and R. Lincke. Dec. 1962 [91p. Incl. ommemoration Volume, Pt. 1: 235-248, 1958-1959.
diagrs refs. (Technical note no. BN-307) (AFOSR-
4408) (Spcnsored jointly by Air Force Office of Scientific The fundamental equations of the flow problems of
Research under AF 49(638)401, National Aeronautics electrically conducting fluids, particularly of ionized
and Space Administration, and National Science Fcunda- gases (plasma), are discussed first, then the magneto-
tion) Unclassified gasdynamics approximations are derived. The general

properties of fundamental equations of magnetogasdy-
Simple and inexpensive methods have been developed for .iamics are discussed. The most important parameters
converting conventional photomultipliers into vacuum- of magnetogasdynamlcs, the magnetic pressure number
uv- sensitive devices. The ranges of sensitivity are use- and the magnetic Reynolds nunmber, are defined. Their
ful for many plasma experiments, both in space and in influence on fhe flow field Is considered. The magneto-
the laboratory. The bandwidths are sufficiently narrow gasdynamlcs approximations are then re-examined. The
as to improve the quality of both dispersive and non- generalization of the analysis of magnetogasdynamics to
dispersive radiation measurements. electromagnetogasdyramics, radiation-magnetogosdynam-

ics and magnetogasdynamics in a gravitational field are
briefly treated. Finally, the 1-dimensional flow prob-
lems of magnetogasdynamics have been treated in some
detail which Include the characteristics of 1-dimensional
unsteady fi lv i-d ihe sieady flow through a nozzle.
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1617 1619

Maryland U. (Ilst. for Fluid Dynamics and Applied Maryland U. [Inst. for Fluid Dynamics and AppliedSMathematics] College Park. Mathematics) College Park.

-INFLUENCE OF SHOCK- FRONT CURVATURE ON NEW VACUUM-ULTRAVIOLET DETECTOR (Abstract),
-MEASUREMENTS U.NG THE SCHLIEREN-PHOTOTUBE by R. Lincke and T. D. Wilkerson. [1962] [lip. (Spon-
TECHNIQUE (Abkitact), by P. C. T. de Boer. 11962) sored jointly by Air Force Office of Scientific Research
[l1p. [A? 49(638)401] Unclassified under (AF 49(638)401] and National Science Foundation)

Unclassified
Presented at meeting of the Amer. Phys. Soc.,
Oklahoma U., Nor:aan, Nov. 19-21, 19G2. Presented at meeting of the Amer. Phys. Soc.,

Washington, D. C., Apr. 23-26, 1962.
Published in Bull. Amer. Phys. Soc., Series II, v. 8:499,"Aug.:2, 1963. Published in Bull. Amer. Phys. Soc., Series II. v. 7:

"•5" •"'•',•,1962.
Some essential limitations are considered in the applica-
tion of the schlieren-phototube technique to the study of The detector converts vacuum-uv radiation into visible
relaxation phenomena behind shock waves. The resolving light which is recorded by conventional methods.
power ts limited by Fresnel diffraction occurring in the Vacuum uv falls on a gold cathode held 15 kv below
edges of the light beam. Another ir.uitation arises from ground potential. Resulting photoelectrons accelerate
the curvature of the shock wave. Expressions have been into a grounded plastic scintillator covered with a thin
derived for the amplitude of the signal arising from the aluminum coating. Visible-light output passes through
curved shock front as a function of the angle between a window into a high-grain photomultiplier outside the
light beam and shock tube. There is a marked dependence vacuum vessel. Spectral lines from 500 to 1300A have
of amplitude on angle, and this was used experimentally readily been recorded by this method. Longer wave-
for the alignment of the direction of the light beam. The lengths are not observable because of the quantum-yield
instrumentation was calibrated oy displacing the knife cutoff of gold and the opacity of the scintillator coating.
edge overk known distance and measuring the resulting Scattered-light response is, therefore, negligible com-
sigual. Measurements on shock fronts in argon and pared to sodium-salicylate detectors. Comparison spec-
helium indicated that the axial extent of the curved shock tra are presented. The new method avols surface-
at high initial pressures was approximately constant and contamination effects of open vacuum photomultipliers
that variations in shock tilt were negligible. There is and current limitations of magnetic, resistance-strip
evidence that the axial extent was determined mainly by multipliers. Sensitivity is comparable to other methods
irregularities in the shock-tube surface just before the for wavelenths shorter than 1200A. Applications appear
test section. likely for space experiments, as well as for laboratory

studies of steady or transient discharges.

1618
1620

Maryland U. [InsL for Fluid Dynamics and Applied
Ma!hematics] College Park. Maryland U. Inst. for Fluid Dynamics and Applied

Mathematics, College Park.

NEW DETECTOR FOR THE VACUUM ULTRAVIOLET,

by R. Lincke -id T. D. Wilkerson. 11962] [31p. incl. VIBRATIONAL IRELAXATION IN CARBON DIOXIDE.
d1agrs. refs. (Sponsored Jointly by Air Force Offiet of rI, by W. J. Witteman. [1962] [7]p. incl. diagrs. tables.
Scientific Research under [AF 49(638)4011 and National [AF 49(638)401] Unclassified

lcence Foundation) Unclassified
Published in Jour. Chem. Phys., v. 37: 655-661,

Pub!itohed In Rev. Sctent. Instr., v. 33: 911-913, XT"rI-"9T2.

The vibrational energy rate of approach to thermal equi-
A new method Is described for detecting vacuum uv librtum of suddenly heated CO2 gas has been studied by
radlatic'n. This radiation is converted to visible light in using a shock tube and the integrated schlieren method for
2 steps, the first being creation of photoelectrons at a density measurements. The experimental results agree
high voltage cathode, the second consisting of stopping fairly well with the predicted direct excitation of bending
these ele,:trons in a scinti•litor at ground potential. The mode and indirect exci-taion of v'lence mode in the tem-
visible b -"lations are oetected with a standard photo- perature range 440-.-816'K. The measured relaxation
multiplie, The system has been compared with a sodium times for the direct excitation prozess range from 3.75
sallcylati ?.4ector, using a vacuum uv monochromator u sec at 440*K to 0.64 u sec at 816K. The effects of
and a steatdy light source. Spectral lines between 500 impurities through leakage in the tube can be considered
and 1300A have readily been recorded. Compared to negligible. The average temperatures of the measured
other systems the new detecter offers a number of ad- bending energies are slightly higher than !he correspond-
vantages which are disclissed. Prellminary results for ing temperatures of the valence energies, which indLcates
pulsed light sources Indicate that the method is also use- that the time constant of the indirect excitation process
ful for studying phenomena whose time scales are of the is at least one order of magnitude smaller. (Contractor's
order of I u sec. abstract)
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1621 1623

Maryland U. [Inst. for Fluid Dynamics and Applied Maryln i I 'nst. for Fluid Dynamics and Applied
Mathematics] College Park. Math -tA -L., College Park.

WAVE MOTION IN A FULLY IONIZED PLASMA UNDER SOME O,3SERVATIONS OF TRANSITION FLOW IN
A UNIFORM MAGNETIC FIELD OF ARBITRARY ORIEN- AXIALLY SYMMETRIC BOUNDARY LAYERS, by F. R.
TATION (Abstract), by S. I. Pal and D. G. We'.r. Hama. [1962] [14]p. Incl. illus. (AFOSR-3692)
[1962] jljp. [AF 49(638)401] Unclassified (AF 49(638)645) Unclassified

Presented at meeting of the Amer. Phys. Soc., New Direct surve'llance of the vortex pattern caured by a
York, Jan. 24-27, 1962. ring-shaped trip is maae on 1-in. and 1/2-tn. circular

cylinders and on a 30° cone in a water tank. Over the
Published in Bull. Amer. Phys. Soc., Series II, v. 7: cylinders, the boundary-layer thickness is approximately
13, Jan. 24, 1962. up to the radius of the cylinders. Ring-shaped vortices

are shed and deformed into vortex loops in much the
The dispersion relation of waves has been derived from same manner as on a flat plate. On the cone, the ring-
2-fluid theory which is a quartic equation for X2 , k being shaped vortices are stretched and then inevitably de-
the complex wave number. Various cases have b~een formed Into vortex loops, showing that a mere stretching
examined. It has been shown that the roots for X.-are all is not a sufficient mechanism for the creation of a
real for an ideal plasma. In the low-frequency range turbulence spot. A mechanism of the final breakdown
3 of the roots for X2 are positive, corresponding to from the vortex loop is tentatively proposed. (Contrac-
undamped waves, while 1 root is negative, leading to a tor's abstract)
damped experimental wave. One of the positive roots
changLs hito a negative root at frequencies higher than
the Inn-cyclotron frequency, calculated from the compo- 1624
nent of magnetic field in the direction of the wave propa-
gation; another root changes sitm when the frequency Maryland U. Inst. for Fluid Dynamics and Applied
becomes higher than the electro n-cyclotron frequency Matnema tics, College Park.
calculated for the same component of the magnetic field.
At very high irequencies all 4 roots are positive. The AN EXPERIMENTAL STUDY OF THE THRF9E
interaction between basic waves due to external magnetic DIMENSIONALITY OF THE FLOW AROUND A
field at very hig, frequencies is negligible. CIRCULAR CYLINDER, by G. E. Mattingly. June 1962.

67p. incl. illus. diagrs. refs. (Technical note no. BN-
295) (AFOSR-3873) (AF 49(638)645) AD 285632

1622 Unclassified

Maryland U. Inst. for Fluid Dynamics and Applied The flow around a circular cylinder of a finite length,
Mathematics, College Park. with its symmetrical axis oriented normal to the direc-

tion of motion, is investigated by means of dye techniques
PIRGRES.%VE DEFORMATION OF A C"URVED VORTEX in a w.ater tank. The flow around the cylinder including
FILAMENT BY ITS OWN INDUCTION, by F. R. llama, the end effect is described during the period of acceler-
[1962] [7]p. incl. dtagrs. (AFOSR-3678) (AF 49(638)- ated moi'n preceding a constant velocity ar well as
645) U'nclassifled during the flow at constant velocity. The Reynolds num-

4- 5.
Published In Phy. Fluids, v. 5- 1156-1162, OcL 1902. ber is varied ir the range 10 c Re < 10 for 3 cylin-

ders which are 6-, 4-, and 1-in. diam and 30-In. long.

Progressive 3-d.mensional deformation of an initially The flow around the cylinders is found to be strongly 3-

parabolic, plane curved vortex due to its own induction dimansional, and a plausible explanation of the origin

is numerically obtained In this paper by the use of the of the 3-dimensionality Is put forward. (Contractor's
localized-nde.ction concept instead of through the full abstract)
Biot-Savart law. It is shown that after the region near
the vertex rises up from the plane of the initial orienta- 1625
tion, a helical deformation takes place on the legs of the
parabola. The helix, which rotates In the direction Maryland U. Inst. for Fluid Dynamics and Applied
opposite to the circulAtory rotation around the vortex Mathematics, College Park.
filament, is found to travel away toward the far ends of
the parabola as the vertex keeps rising up,while increas- AN EXPERIMENTAL STUDY OF THE THREE DIMEN-
inm the amplitude and extent of the helical deformation. SIONALITY OF THE FLOW ABOUND A CIRCULAR
Similar computations also carried out with a hyperbolic CYLINDER. by G. E. Mattingly. June 1962, 67p. incl.
i, itial shape resulted in essentially the same conclusions Illus. dia.,rs. refs. (Technical rept. no. BN-295) (AF-
as the parabola but with much better numerical stability, OSR-3903) (Ar 4Q(638)6451 AD 285632 Unclassified
as well as with an exponential initial configuration, which
grew into s3mewhat more complicated patterns, yet For abstract see item no. 1624, Vol. VI.
maintained the essential feature of the helical deforma-
tion.
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1626 1628

Maryland U. Inst. for Fluid Dynamics and Applied Maryland U. [Inst. for Fluid Dynamics and Applied
Mathematics, College Park. Mathematics] College Park.

P ROGRESSIVE DEFORMATION OF A PERTURBED COMPOSITION FORMULAS IN GENERALIZED
LINE VORTEX FILAMENT, by F. R. llama. [1962] [9jp. AXIALLY SYMMETRIC POTENTIAL THEORY, by R.
incl. diagrs. refs. (AFOSR-JI046) (AF 49(638)645) P. Gilbert. Oct. 1962, 2Op. Incl. refs. (Technical
AD 418298 Unclassified note no. BN-298) (AFOSR-4225) (AF AFOSR-62-454)

AD 292977 Unclassified
Also published in Phys. Fluids, v. 6: 526-534, Apr. If Q3.

Also published in Jour. Math. and Mech., v. 13: 577-
When a strIight 2-dimensional vortex filament, which
is laid on the x axis, is perturbed by a 3-dimensional
distortion, it deforms progressively by its own induction. A compositinn or quasi-multiplication is introduced for
The progressive deformation is numerically obtained in solutions of the generalized 2xially symmetric potential
this paper for a localized distortion y = a exp(-x 2 ) and theory equation (GASPT), so that the composition of 2
for a periodic distortion y = 2a cos1lkrx)], a being the solutions Is always a solution. Analogues to the Cauchy
amplitude relative to the lateral extent of the distortion. integral formulas are developed and stated in terms of
When a is small, the Gaussi..n distortion causeb a helical composition formulas. In addition the composition
deformation which first moves in and then moves away algebra is investigated for certain classes of functions.
t•ward far ends along the vortex filament, whereas the
central portion where the disturbance was originally
located, subsides and straightens. The plane of the 1629
sinusoidal distortion simply rotates in the direction
opposite to that of the translation of fluid in the undis- Maryland U. Inst. for Fluid Dynamics and Applied
tarbed vortex. The retrograde rotation is the same as Mathematics, College Park.
that formulated by Kelvin. For these cases of small
amplitude, a linearized thecry is also put forward. When ON A FINITE DIFFERENCE ANALOGUE OF AN
a2 is large compared with unity, on the contrary, a non- ELUPTIC BOUNDARY PROBLEM WHICH IS NEITHER
linear effect comes in, causing higher-order deforma- DIAGONALLY DOMINANT NOR OF NON-NEGATIVE
lions to take place in both cases near the tip of the dis- TYPE, by J. H. Bramble and B. E. Hubbard. Dec.
torted pattern. This substantiates in part the author's 1962 1221p. incl. refs. (Technical note no. BN-305)
experimental observation of the progressiie deformation (AFOSR-4302) (Sponsored jointly by Air Force Office
of a vortex loop in the final stage of boundary-layer tran- of Scientific Research under AF AFOSR-62-454 and
sition. A possible mechanism of 3-dimensional amplifica- National Science Foundation) AD 293887
ti•n of initially small perturbation in a shear flow in also Unclassified
discussed. (Contractor's abstract)

Alsopublished in Jour. Math, and Phys., v. 43: 117-

1627 
T12 N

A study of a particular O(h 4) finite dfference analog of
Maryland U. Inst. for Fluid Dynamics and Applied a 2 point boundary problem for the Sturm-Liouville equa-

Mathematics, College Pprk. lion is presented. This analog violates the usual proper-
ties of diagonal dominance and being of non-negative

INVESTIGATION OF AXIAL FLOW COMPRESSOR type at every Interior mesh point. It Is shown, however,
BY ELECTRIC SPARK TECHNIQUE, by Y. Kageyama. that for the mesh size h taken sufficiently small a
1961, 55p. incl. illus. diagrs. tables, 2efs. (AFOSR- maximum principle is valid and that the discretization
4165) (AF AFOSR-61-3) Unclassified error Is O(h4 ). It ih further shown that the point Jacobi

The electric spark technique was applied to an investiga- iteration method diverges while the forward-backward
lion of the air flow In an axial flow compressor. The Gauss-Se.del method converges. (Contractor's abstract)
results confirmed that this technique Is available for the
investigation of blade performance. Specifically, this 1630
experiment involved measurements of the boundary
layers on the compressor blade, 3-dimensional flow Maryland U. Inst. for Fluid Dynamics and Applied
pattern and instantaneous wake patterns behind rotor Mathematics. College Park.
blades at desig. point operation. In addition, stall in-
vesbh•tions were conducted under variable conditions. OPERATORS WHICH GENERATE HARMONIC FUNC-
It w*s confirmed that the 3-dimensional effect increased, TIONS iN THREE VARIABLES, by R. P. Gilbert. Dec.
if solidity increased, 4.,d the direction of 3-dimensIonal 1962 [221p. Incl. refs. (Technical note tip. BN-306)
flow on the rotor blade was from hub to tip. The spark (AFOSR-4374) (AFAFOSR-62-454) AD 294987
technique permitted a more precise Investigatlon of the Unclassified
flow on the balf'es of axtial flow compr essor, which
should leal to greater efficiency, particularly at high Also published In Scripta Math., v. 27: 141-152, 1964.
speed opeuatirn.

A new construction of the Bergman-Whittaker operator
is presented. Another operator, which transforms
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fdnctions of 2 complex variables into harmonic functions 1633
in 3 varlabies is introdaced along with its Inverse oper-
ator A theorem connecting the singulari'ties of analytic Massachusetts General Hospital. Neurophystolcgical Lab.,
functions with those of harmonic functions Is given with Boston.
an illustration. These methods are extended to a class
of singsitar hyperbolic equations. (Contractor's POSSIBLE PHYSIOLOGICAL BASES FOR ANIMAL
abstract) NAVIGATION WITH SPECIAL REFERENCE TO INER-

TIAL GUIDANCE NAVIGATION SYSTEMS (Abstract), by

J. q. Barlow. [1961] [11p. (Sponsored jointly by Air
1631 Force Office of Scientific Research under [AF 49(638)-

98], Office of Naval Research, and Signal Corps)
Maryland U. [Inst. for Fluid Dynamics and Applied Unclassified

Mathematics] College Park.
Published in Internat'l. Biophys. Cong., Stockholm

LAMINAR JET MIXING IN RADIATION GASDYNAMICS, -aenflj~y 31, 1961-Aug. 4, 1961), Abstracts of
by S_ I. Pat. [1962] 161p. (AFOSR-64-0139) (AF Contributed Papers, 1961, p. 138.
AFOSR-63-141) AD 431071 Unclassified

The phenomenon of animal navigation has thus far
Also published In Phys. Fluids. v. 6: 1440-1445, Oct. escaped a complete explanation in physiological terms.

That return of animals from a distant point might be
accomplished by means of a memory of every twist and

The fundamental equations of a laminar jet mixing turn of the outgoing path has long been entertained.
renort with thermal radiation are first derived, including Experiments in the past to test this hypothesis have how-
both radiation stresses and radiation hear flux. Thea ever appeared to yleld negative results, although upon
the cases of both small and finite mean free path of closer inspection these experiments are perhaps not
radiation flux number are Inrroduced and discussed. The absolutely ccrnclusive. Over short distances observa-
radiation etfects are to reduce the maximum temperature tions obtained by BeritoWif indicate that for man, cats,
In the mixng region and to increase the spread of the and dogs, the vestibular apparatus is of great importance
thermal mixing region. Ex. ,licit formulae to calculate for spatial orientation nnd navigation. These considera-
these effects are 6iven. (Contractor's abstract) tions are discussed in relation to known physiology

of the vestibular apparatus, biological clocks, and re-
ports on experimental observations on navigation by

1C32 animals and by man (particularly with deflcite5 of the
vestibular apparatus). Suggestions are advanced for

Massachusetts General Hospital. iNeurophysiological Lab. ] further investigations in which predictions that are possi-
Boston. ble can be subjected to experimental test.

EFFECTS OF GLUCOSE AND OXYGEN DEPRIVATION
ON FUNCTION OF ISOLATED MAMMALIAN RETINA, 1634
by A. Ames, III and B. S Gurlan. [1962] [181p. incl.
d.!agrs. refs. (AFOSR-64-0174) (Sponsored jointly by Massachusetts General Hospital. Neurophysiological Lab.,
Air Force Office of Scientific Research under AF 49(638)- Boston.
98 and National Institute of Mental Health) AD 432739

Unclassified NORMAL AND ABNORMAL OSCILLATORY PHENOMENA
IN THE ELECTRICAL ACTIVITY OF THE BRAIN, by

Also published in Jour. Neurophysiol., v. 26: 617-634, M. A. B. Brazier. [1962] [8kp. incl. illus. diagrs.
-y ' i(In cooperation with Massachusetts InsL of Tech.,

Cambridge and Harvard U. Medical School. Cambridge,
Light-evoked compound action potentials were recorded Mass.) (Sponsored jointly by Air Force Of.i e of Scien-
from the optic nerve of isolated rabbit retina, maintained tific Research under AF 49(638)98, Air Force Office
at 30% The evoked potentials disappeared after 4 min of of Slientific Research, OCilce of Naval Research, and
anoxia, but when 02 was resupplied recovery was rapid S-gnal Corps under DA 36-039-sc-78108, and National
and complete even after 40 min deprivations. Witht ut Institutes of Health) Unclassified
glucose, response ampti..de fell to 40% in 4 min am! lo

0, in 60 min. about 66% of the initial amplitude was re- Published in Neural Pbystopatholegy: Some Relation-
coverable after 60 min deprivations. Recovery after ships of Normal to Altered Nervous System Activity,

simultaneous deprivation of 02 and glucose was ed. by R. G. Grenell, New York, Harper and Row,

markedly delayed but finally as complete as after depriva- 1962. p. 258-265.

t.on of glucose alone. Elevating the temperature 70 re- Normal and abnormal oscillatory phenomena are
ouced by threefold the duration of the combined depriva- studied by means of an automatic averaging technique
tlion that could be reversibly sustained. Effects of re- which emphasizes only those potential swings that are
du'ng 02 and glucose to intermediate levels and of adding phase-locked to the stimulus and averages out the back-

otiher nutrients were also examined, ground activity that is only randomly related to the in-
cidence of the stimulus. Normal subjects were stimu-
lated photically and the results are presented in the
form of autocorrelations of the electroencephalogram.
There is evidence for some neuronal activity persisting
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as an alpha rhythm not paced by the flash. In another 1636
set of experiments performed on normanl subjects the
photically induced oscillations are found to have a differ- Massachusetts Inst. of Tech. Aeroelastic and Structures
ent frequency from the alpha oscillations. The slight Research Lab., Cambridge.
difference in frequency of the 2 autocorrelations may be
due to the increased aitertness of the subject while being PREPARATION OF IDEALIZED TWO PHASE COM-
flashed. A disription can be found in disease states that POSITES BY ELECTBOPLATING, by R. H. Krock. J.
affect this system. For example, the autocorrelogram Levy, and L. A. Shepard. Aug. 19C2, i5p. incl. illus.
of a patient who had a cerebrovascular accident in the diagrs. (ASRL-TR-94-2) (AFOSR-407,) (AF 49(633)-
right hemisphere did net detect n.ny abnormality in the 775) AD 287948 Unclassified
resting EEG, but the use of a flash revealed a normal
primary response but an absent evoked oscillation. Also published in Electrochem. Tech., v. 1: 168-172,
Finally, the response to auditory stimuli on abnormal Jan. - Feb.-• . (Title varies)
nervous activity was illustrated by a clinical case in
which the patient suffered attacks which were in some Two phase composites, whose mlcrostructure consists
ways psychomotor in type, but which were characterized of steel ball bearings uniformly dispersed in Ag matrix,
by her hearing jazz music. Such a case suggests that the were prepared by electroplating. Sintering oi the com-
neuronal mechanism responsible for further processing posite raft after electroplating removed rema'ning voids
of the message after its Initial arrival at the receiving and removed boundaries between particles b, grain
cortex was disordered to the extent of losing its oscilla- growth and diffusion. This method is capaile of produc-
tory response to a stimulus and of producing abnormal Ing a 2 ph,,se composite with careful control of particle
sensations of sound in the absence of input from the size and •nterparticle spacing, unobtainable by previous
peripheral auditory mechanisms, methods. (Contractor's abstract)

1635 1637

Massachusetts Inst. of Tech. Aeroelastic and Structures Massachusetts Inst. of Tech. Aeroelastic and Structures
Research Lab., Cambridge. Research Lab., Cambridge.

SUBSONXC FLUTTER OF PANELS ON CONTINUOUS MECHANICAL BEHAVIOROF THE TWO-PHASE
ELASTIC FOUNDATIONS- EXPERIMENT AND THEORY, COMPOSiTE, TUNGSTEN-NICKEL-IRON, by R. H.
by J. Dugundji, E. Dowell, and B. Perkin. Apr. ý962 Krock and L. A. Shepard. Aug. 1962, 33p. incl. illus.
[791p. Incl. illus. diagrs. (ASRL-TR-74-4) (AFOSR- diagrs. table. refs. (ASRI-TR-94-4) (A.-SR-4077)
3057) (AF 49(638)219) AD 278235 Unclassified (AF 49(638)775) AD 288915 Unclassified

The subsonic af.roelastic stability of a 2-dimensional Also published in Trans. Metals. Soc. AIME. v. 227:
panel resting on a continuous clastic foundation was in- TI17ll--4, Oct.1963.
vestigated both experimentally and theoretically. Ex-
perimentaiy, tests were conducted on a 104-in. x A series of ductile, 2 phase W-NI-Fe composites,
24-tn. x 0.0018-in. rectangular aluminum panel in a sintered in the presence of a liquid phase, were tested
low-speed wind tunnel. Definite flutter of a travelling in tension. Identical room temperature stress-strain
wave type was observed. Fl1ms and oscillograph recorns curves were obtained for specimens containing from 80
wzre taken. Theoretically, a finite panel, 2 mode, to 92 wt-% Wý58 to 75 vol-*oW particles). The composites
standing-wave analysts was shown to give essentially the exhibited a maximum elongation of 29% at room tempera-
same behavior as the infinite panel, travelling-wave ture, and 10.71 at 77 'K. The W particles in the com-
analysis of Miles for this panel on an elastic foundation. posite elongated by the same amount at these tempera-
Although a mild, divergence-type instability exists for tures. Single phase alloy specimens matching the (orn-
these panels, the dominant instability was shown to be of position of the composite matrix showed about one half
a travelling wave, flutter type. The role of additional the flow stress of the composites. The test results
internat damping was investigated and found to have an demonstrated that the mechanical properties of W-NI-Fe
interesting destabilizing effect between the divergence composites are determined by the W particles alone and
and flutter speeds. Comparison of experiment and theory are independent of matrix volume fraction or mean free
showed good agreement in the prediction of the flutter path over the composition range studied. (Contractor's
speed and wAve-iength, bat rather poor agreement in the abstract)
'ave treed and frequency at flutter. This discrepancy

was att.-lbuted to various limitations in the test set-up as
well as to the genct-l difficulty of predicting the wave 16iSR
speed and frequency as accurately as the flutter speed.
The presu.t investigation should be of intrest in prob- Massachusetts Inst. of Tech. Aeroelastic and Structures
lems of hydroelasticity, axially symmetric cylinders, Research Lab., Cambridge.
=nd inflatable structures at low speeds, as well as to the
general problem of panels lying on springy elastic ma- PLAS"C DEFORMATION OF THIN BRAZED JOINTS
tetral. IN SHEAR, by C. W. Shaw, L A. Shepard, znd J.

Wulff. Nov. 1962, 45p. incl. illus. diagrs. tables, refs.
(ASRL-TR-94-3) (AFOSR-4987) (AF 49(638)775)
AD 297526 Unclassified
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Also published in Trans. Amer. Soc. Metals. v. 57: 94- Also.ublished in [Proc.] Thirtieth annual meeting of
1f0. -Mar.--•-4. the Int. Aero ce Sciences (Jan. 21-24, 1964, p. 41-

44. (lAS Fairchild Fund Paper no. F-30)

The plastic behavior of the more ductile phase of a 2

phase material was simulated in shear tests on thin sliver A wind tunnel test of a slender cone with a thermally-
joints brazed tn tubular steel specimens. Both the yield insulated surface downstream of the injection region
strength and the work hardening rate of the silver were is described with reference to the effects of coolant
increased by the presence of the rigid interfaces. At gases, injection rate and reservoir temperature distri-
l0'- strain, the flow stress of the thin joints was 1.5 as bution. The laminar data is compared with theory.
great as fire grained polycrystalline silver. Deforma-
tuons o! the silver near the steel interfaces was severely
limited across the joint. These effects were postulated 1642
to arise from the constraint of slip by the nonyielding
interfaces. (Contractor's abstract) Massachusetts Inst. of Tech. Aeropl.yscs Lab.,

Cambridge.

1639 THE EQUATIONS OF CONSERVATION FOR MULTI-
COMPONENT REACTIN' GAS FLOWS, by r. E. C.

Massachusetts Inst. of Tech. Aeroelastic and Structures Culick. Sept. 1962 (241p. Incl. refs. (Technical rept.
Research Lab., Cambridge. no. 48) (AFOSR- -522) (AF 491638)245) AD 293859

Unclassified
PREPARATION OF TWO-PHASE COMPOSITES BY
ELECTROPLATING, by R. H. Krock, J. Levy, and L. The derivation of the conservation equations for multi-
A. Shepard. Aug. 1962 151p. incl. illus. diagrE. component gas flows is discussed briefly from the point
(ASRL-TR-94-2) (AFOSR-J823) (AF 49(638)775) of view of classical kinetic theory and in somewhat
AD 413895 Unclassified greater detail within the principles of the continuum

theory. The chief objective is to clarify certain points
Also published in Electrochem. Tech., v. 1: 163-172. regarding the diffusion stress tensor which has beenJan.- Fe b. [NaT. introduced elsewhere. (Contractor's abstract)

For abstract see item no. 1636, Vol. VI.
1643

1640 Massachusetts Inst. of Tech. Aerophysi,"s Lab.,
Cambridge.

Massachusetts Inst. of Tech. Aeroelastic and Structures
Research Lab., Cambridge. AN EXPEWMEN r7AL INVESTIGATION OF A TWO-

LAYER INVISCID SHOCK CAP DUE TO BLUNT-BODY
SNAPPING PHENOMENA OF ELASTO-PLASTIC NOSE INJECTION, by J. R, Baron and E. Alzner.
CURVED BEAMS UNDER STATIC AND DYNAMIC [19621 11O0p. incl illus. dtagrs. table. (AFOSR-J391)
LOADINGS, by P. T. Hsu and M. M. Chen. Jan. 1962, (AF 41,(638)245) AD 408546 Unclassified
55p. Incl. diagrs. (ASRL-TR-100-2) (AFOSR-2460)
(AF 49(638)985) AD 275779 Unclassified Also published in Jý,ur. Fluid Mech., v. 15: 442-448,

Mar. 1963.
The snap-buckling problems for an elasto-plastic curved
beam under laterally applied static and dynamic loads Blunt-body solutions for supersonic flow us-tally concern
are Investigated. By neglecting the transverse shear closed body surfaces. A report is made on an experi-
and strain-rate etfects, the governing equations for mental investigation of a 2-layer shock cap and the
v-arious phases of motion are formulated for a simplified existence of a predictable contact surface separating
model. Elasto-perfectly-pLastic materials are con- the layers is indicated. The inner layer was generated
sidered. Numerical results of the analytic solutions are by injecting air through a contoured asisymmetric
"wen in the form of load-deflection relations and phase channel on a blunt body so as to simulate a hemispherid
trajectories for several typical cases. (Contractor's contact surface in a Mach number 4.8 flow. Results show
abstract) the existence of the contact surface and the influence of

a range of mass-injectlon rates upon the displacement
of the bow shock and contact surface from the body.

16.41 (Contractor's abstract)

Massachusetts Inst. of Tech. Aerophysics Lab.,
Cambridge. 1644

INSULATING PROPERTIES OF A BOUNDARY LAYER Massachusetts Iasi. -f Tech. Aerophysics Lab.,
DOWNSTREAM OF A TRANSPIRATION- COOLED Cambridge.
REGION, by A. F. Gol*nick, Jr. [1962] 14kp. incl.
dtagrs. refs. (AFOSR-1818) (AF 49(638)245) AN INTEGF.AL METHOD FOR CALCULATING HEAT

Unclassified AND MASPI TRANSFER IN LAMINAR BOIUNDARY
LAYERS, by F. E C. Culick. [1962] [111p. incl. dlagrs.
refs. (AFOSR-J822) (AF 49(638)245) AD 413946

Unclassified
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Also published In AIAA Jour., v. 1: 783-793, Apr. 1963. techniques were superior. The simple approach is to
change the period of the interceptor vehicle by applying

An integral method to treat simultaneous heat and a tangential impulse. In general, the change should
mass transfer In a binary-mixture laminar boundary be made by a non-tangential impulse, which yields a
layer when the pressure is uniform is presented. The saving in time and propellant. A brief examination of
principal results are 2 pairs to dual integral relations the effective cross-sectional area of planets was made.
arising from solutions to the integral concentration and The variational cal-ýulus and its operational descendants
energy equations. One pair connects the surface mass are employed to analyze the problems of trajectory
transfer rate and surface concentration of injected gas; optimization. The orbital escape problem and the soft
the other relates surface temperature and heat transfer landing problem are considered. It was found that for
rate in the presence of mass transfer. Only the cases landing on the moon, a constant-thrust-angle trajectory
of helium and air injection into an undissoclated air is probably the best operational system. A further
stream are discussed in detail, but the method can be development in the optimization theory is presented which
applied to problems involving other gases. The approx- includes the stochastic nature of a trajectory in the
imate results agree quite well with some numerical optimization process itself. The procedure is outlined
solutions and with recent experimental results for which and applied to the case of soft landing on the moon.
no numerical solutions are available. (Contractor's
abstract)

1648

1645 Massachusetts Inst. of Tech. (Dept. of Mathematics]
Cam bridge.

Massachusetts Inst. of Tech. Aerophyzicz Lab.,
Cambridge. INTERSECT[CN THEORY OIN QUOTIENTS OF

ALGEBRAIC VARIETIES, by RI. E. Briney. [1962) [22]p.
THE FLUID MOTION IN A HELIX, by C. J. Bartlett. Incl. refs. (AF 18(603)90) Unclassified
Apr. 1962 (211p. Incl. diagrs. table. (Technical rept.
no. 36) (AFOSR-4639) (AF 49(638)900) AD 289689 Published in Amer. Jour. Math., v. 84: 217-238,

Unclassified

An approximate solution for the flow in a helical tube Seve-al studies have becn made regarding the problem
with a square cross section is presented. It is shown "given 2 cycles 7, Z' carried by an ambient algebraic
that the predicted onset of secondary flow effects is variety X, ; well-defined multiplicity (C; Z • Z')x can
compatible with the measured effect. (Contractor's be assigned to each component C of their intersection
abstract) which is simple on X". However, no general definition

has been given for multiplicities of intersection at
1646 components which are singular on the ambient variety.

A particular rase of this pr-blem is considered in the
Massachusetts Inst. of Tech. Aerophysics Lab., present note. Let a finite group g act as a group of

Cambridge. biregular transformations on a nonsingular varlety X.and assume that the quotient space Y = X'g is a variety.
THE USE OF AN ELECTROLYTE IN MODEL MM If elements of g other than the identity have fixed points
POWER GENERATORS, by E. E. Covert and D. T. on X, the variety Y will in general have singularities.
Nowlan. May 1962 1191p. incl. diagra. tables. (Techni- An intersection multiplicity (C; Z - Z')y for any
cal rept. no.' 37) (AFOSR-4769) (AF 49(638)900) component C of the proper din ension, dim Z + dim Z-
AD 239688; AD 407902 Unclassified dim Y: when C is simple on Y is defined. A global

intersecton theory is establita,•ed, not only on quotients
The problems associated with the use of electrolytes in of nonsingular varieties but on those which result from
scale models for tests of MHD generators are discussed. nonsingular varieties after a finite number of repetitions
It is concluded that the Hartmann number and fluid of the process of forming quotients. The precise reasult
Reynolds number must be matched between the model is stated ,s follows: Let Q be the category of all normal
and the full scale device. (Contractor's abstract) varieties Y having a nonsingular normalization in some

field K obtainable from k(Y) by a finite sequence of
(finite) Galots extensions. Then Q is an intersection

1647 category, with an intersection multiplicity which agrees
on nonsingular varieties with the usual one.

Massachusetts Inst. of Tech. (Dept. of Aeronautics and
Astronautics] Cambridge. 1649

[A STUDYOF THE MECHANICS FOR OPTIMIZATION Massachusetts Inst. of Tech. [Dept. of Mathematics]
OF CELESTIAI -. ,a4ECTORIES] Summary rept. Cambridge.
Nov. 27. 196;, 3p. (i,FOSR-4239) (AF 49(638)363)
AD 292729 Unclassified RECIPROC! 1Y THEOREM IN CYCIDTOMIC FIELDS,

by N. C. Ankeny. (1962] j8lp. (AF 18(603)90]
An attempt was made to define optimum techniques for Unclassified
epoch correction and cptimum performance, and to
establish boundaries between areas in which different
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Published in Studies in Mathematical Analysis and order 2 is nilpotent of class at most 7; and (2) Any Lie

TRl-ted-Topics, ed. by G. Szego, C. Loewner and others, ring satisfying the third Engel condition and which is

Stanford U. Press, 1962, 1. 8-15. of character'.itc prime to 2 is nilpotent of class at
most 7.

Suppose that p is an odd prime, and denote Qp the p-adic

•.mpletion of the rationals and by F the cyclotomic field
Q (f), where t is a primitive pth root of unity. "i this 1652
. er the author obtains a necessary and sufficitn" con-
dition for ' lo be a norm from the field K nF 4ý Massachusetts Inst. of Tech. [Dept. of Mathematics]

uhere -, are non-zero elements of F. (Math. Rev. Cambridge.
abstract, modified) ON THE OSCILLATVONS AND THE STABILITY OF

ROTATING GASEOUS MASSES, by S. Chandrasekhar

1650 and N. R. Lebovitz. 119611 [131p. incl. table, refs.
(AFOSR-J727) (In cooperation with Chicago U., Ill.)

Massachusetts Inst. of Tech. Dept. of Mathematics, (AF 49(633)42) Unclassified

Cambridge. Also published in Astrophys. Jour., v. 135: 248-260,

TRIGONOMETRIC POLYNOMIALS AND DIFFERENCE a.962
METHODS OF MAXIMUM ACCURACY, by G. Strang.
11962118jp. (AFOSR-3695) (AF 49(638)42) The oscillations and the stability of a rotating gaseous

Unclassified mass are considered on the basis of an appropriate
tensor form of the virial theorem. On the assumption

Also published in Jour. Math. and Phys., v. 41: 147- that the Lagrangian displacement t can be expressed

in the form C j = Xjr-..re (Xjr constants), a character-

The fundamental problem in the theory of partial differ-
ence approximations to hyperbolic eq,.ations is the ques- Istic equation for ) (of order 18) is derived from the 9

tion of convergence to the true solutton through the use integral relations provided by the virial theorem. An

of an increasingly fine mesh. This question is examined examination of the roots of this characteristic equation
for those explicit methods of greatest Interest, the most enables the enumeration of the properties of all the
accurate ones. The most exact methods prove to be natural modes of oscillation belonging essentially to

stable under quite resonable restrictions on the mesh harmonics not higher than the second. It is shown that

ratio. Bernstein's Ine-quality for the derivative of a there are 3 principal groups among these modes: a

trigonometric polynomial is applied in the latter half of group of 3 modes, each of which exhibits a doublet
the paper tI establish the connection between 2 standard character; a group of 2 modes, 1 of which becomes

necessary conditions for convergence. For systems of neutral at a point where the condition for the occurrence

equations, the reasoning is reversed to obtain a sort of a point of bifurcation is satisfied and both of which

of Bernstein theorem for the spectral radius when the become overstable at a htg."er angular velocity; and a

polynomial's coefficients are matrices, group which represents the co,;ltng of 2 modes, 1 of
which is purely radial and the other of which is purely
non- radial In the absence of rotation. In addition to

1651 these modes, there are 2 "trivial" modes, 1 of which
is neutral and the other of which has a characteristic

Massachusetts Inst. of Tech. [Dept. of Mathematics] frequency equal to the angular velocity. (Contractor's

Cambridge. abstract)

ON THE THIRD ENGEL CONDITION, by J. L. Alperin.

119621 
7 p. (AFOSR-4108) (AF 49(638)42) 1653

UnclassIffled
Massachusetts Inst. of Tech. Dept. of Mathematics,

In a recent paper, Heineken made a detailed study of Cambridge.
groups satisfying the third Engel condition in which he
proved that any such group G was locally nilpotent and ON THE DISTRIBUTION OF MATTER WITHIN HIGHLY

moreover, if G had no elements of order 2 or 5, then G FLATTENED GALAXIES, by A. Toomre. [1962] [8]p.
was in fact nilpotent of class at most 4. Previously, Incl. diagra. tables. (AFOSR-65-0077) (AF 49(638)42)

l!i-igns studied Lie rings satisfying the third Engel AD 455618 Unclassified
condiltion and showed that any such Lie ring L, of ehar-
acteristic prime to 2 and 5, was nilpotent of class at Also published in Astrophys. Jour., v. 138: 385-392,
most 6 . This paper attempts to remove the restric- 15, [-63.
tions indicated by both authcrs oz. elements of order 5
and on characteristic prime to 5. lowever, in order to A new mathe.iatical method for deducing, from an
do this, larger bounds are obtained for the class of arbitrary law of rctation, the equilibrium distribution

mlpotence in both these results. Specifically, the follow- of mass withtn a highly flattened, axisymmetrlc, sell-
ing theorems are proved: (1) Any group satisfying the gravitating system, such as a spiral galaxy Is presented.

third Engel condition and which contains no elements of An exact and an approximate single integral are de-
veloped, each of which gives the required surface mass
density explicitly in terms of the rotation function. In
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addition, certain conveniently express.ble mass distribu- 1656

tions are shown to correspond accurately to some fairly Massachusetts Inst. of Tech. [Dept. of Mathematics]
realistic functions describing the rotation velocity. The Cambridge.

properties of some of these mathematically exact galaxy

models are also discussed and Intercompared. ON THE OCCURRENCE OF MULTIPLE FREQUENCIES

AND BEATS IN THE 5 CANiS MAJOHIS STARS, by S.

1654 Chandrasekhar and N. R. Letpovitz. [19C2] 131p.
(AFOSR-65-0081) (In coop'--ration with Chicago U., Ill.)

Massachusetts Inst. of Tech. [Dept. of Mathematics] (Sponsored jointly by Air Force Office of Scientific Re-
Cambridge. search under AF 49(638)42 and Office of Naval Research)

AD 455617 Uclassifled

ON SUPERPOTENTIAIS IN THE THEORY OF
NEW'TONIAN GRAVITATION. 11. TENSORS OF Aso published In Astrophys. Jour., v. 136; 1105-1107,

HIGHER RANK, by S. Chandrasekhar and N. R. Lebovitz. Nov7 T

[1962] 15>p. (AFOSR-65-0079) (In cooperation with An explanation is suggeated for the occurrence of 2
Chicago U., Ill.) (Sponsored jointly by Air Force Office
of Scientific Research under AF 49(638)42 and Office of nearly equal frequencies and associated beats in the

Naval research) AD 455628 Unclassified light- and velocity-variations of the S Canis Majoris
stars. It is shown that If the ratio of the specific heat

Also ublished In Astrophyo. Jour., v. 136: 1032-1036, vIs 1. 6 and the star is rvtatfing, any disturbance will
Nov. excite 2 normal modes with nearly equal frequencies.

(Contractor's abstract)

In addition to the tensors considered in the earlier paper
(item no. 1532, Vol. V) the following tensors are de- 1657
fined and studied.

"f. X- , Massachusetts Inst. of Tech. [Dept. of Mathematics]

" Ix - X1 Cambridge.

xON THE OSCILLATIONS AND THE STABILITY OF
(X -- x't) (xj x'j) x'k HOTATING GASEOUS MASSES. It. THE HOMOGENE-

Sijxk _ x
3  OUS, COMPRESSIBLE MODEL, by S. Chandraseikhar

"and N. R. Lebovltz. [19621 [13]p. incl. diagrs. tables.
(AI.SR-65-0082) (In cooperation with Chicago U., Ill.)
(Sponsored jointly by Air Force Office of Scientific Re-

%Ijkl'W search under AF 49(638)42 and Office of Nava Research)
(x) - x') (X- x'j) (xk - x'k) (xI - x. AD 455620 UnclassIfied

"G r V ( ) j x)- X ' ) 5 - x') Also published in Astrophys. Jour., v. 136: 1069-1081,
V lxxiNov. 1962.

There tenscrs are useful in problems (such as the stability The pulsation frequencies of rotating, gaseous masses
of the Jacobi ellipsoids) In which it is necessary to ex-

amine the effects of perturbations belonging to the third of uniform density, t. e., of the Maclaurir spheroids,

harmo,.c. (Contractor's abstract) are found as functions of the angular momentum M and
the ratio of the specific heats Y. Numerical calculations
for the pulsation frequencies and normal modes are given

1654 5
1655 for =l.3, ' , 1.4, 1.5, 1.6, and -. Itis found that

Maschuasctts Inst. of Tech. 'Dept. of Mathematics] the value of -/, aE which dynamical instability sets In,
Cambridge. is reduced from y = 4 by rotation. It is also found that

THE POTENTIALS AND THE SUPERPOTENTIALS when y= 1.6, the normal modes of oscillation obtained
OF HOMOGENEOUS ELLIPSOIDS, by S. Chandrasekhar in the limit M - 0 are both very far from being radial.
and N. R. Leboviti. 11962] [1Ip. (AFOSR-65-0080) (Contractor's abstract)
(In cooperation with Chtca,.• U., Ill.) (Sponsored jointly
by Air Force Office of Scientific Research under AF 49-
(638)42 and Office of Naval Research) AD 455616 1658

Unclassified
Massachusetts Inst. of Tech. [Dept. of Mathematics]

Alsob hed in Astrophys. Jour., v. 136: 1037-1047, Cambridge.
Nov. 19-62.

ON THE OSCILLATIONS AND THE STABIUTY OF
Explicit ezpressions are found for the various potentials ROTATING GASEOUS MASSES. ITl. THE DISTORTED
and superpotendals of homogeneous ellipsoids. POLYTHOPES, by S. Chandraaeklhar and N. R. Leboritz.

[1962] [23kp. Incl. tables, refs. fAYOSP-65-0083)
(In cooperation with Chicago U., :ll.) (Sponsored jointly
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by Air Force Office of Scientific Research under AF 49- gaseous masses, the formula , = (3y - H) W/I, giving
(633)42 and Office of Naval Research) AD 455621 approximately the frequency i of radial pulsations, is

Unclassified well known. This formula becomes exact In the limit

when the density distribution in the unperturbed con-
Alsoyublished in Astrophys. Jour.,* v. 136: 1032-1104, figuration is uniform, The problem of generalizing this
. '•" • formula tc the case of rotating, and hence nonspherical,

configurations can be approached from several direc-
The theory of the os!lUlations of rotating gaseous tions. The approach followed here consists in calculating
masses, developed in an earlier paper of this series, exactly the pulsation frequencies of rotating masses of
is applied to deterailte the effect of a small rotatlon (fl) uniform density, t.e., of Maclaurin spheroids, as fune-
on the fundamental modes of oscillation of a polytrope. tions of angular momentum and the ratio of specific
The basis for this application is provided by the theory heats. The principal results are: (I) Rotation has a
ol rotationally distorted polytropes; this theory is re- stabilizing effect; (2) there are 2 pulsation modes of very
viewed and amplified furthe- to include a discussion of different character; and '3) the pulsation modes for
the superpotential. The various tensors expressed in y = 1.6 (approximately) differ strongly from those for

terms of the characteristic frequencies of oscillation, xhich y 1 1. 6. The last result modifies and clarifies
are evaluated for distorted polytropes, appropriately, a previous interpretation of double periods In certain

to the first order in f1
2 . The final results on the variable stars.

effect of rotation on the characteristic frequencies are
presented in the form of tables. (Contractor's abstract) 16f1

1659 Massachusetts Inst. of Tech. Dept. of Mathematics,

Massachusetts Inst. of Tech. [Dept. of Mathematics] Cambride.

Cambridge. ON SHEAR-LAYERINSTABILITY, BREAKDOWN AND

TRANSITION, by H. P. Greenspan and D. J. Benney.
ANALYTIC FUNCTIONS AND LOGMODULAR BANACH [19621 [21]p. incl. diagrs. refs. (AFOSR-J187) (Spon-
ALGEBRAS, by K. Hoffman. [1962] [46kp. incl. refs. sored jointly by Air Force Office of Scientific Research
[AF 49(638)42] UnclassIfied under AF 49(638)703 and Office of Naval Research)

AD 400176 Unclassified
Publlshed in Acta Math., v. 108: 272-317, 1962.

Also published in Jour. Fluid Mech., v. 15: 133-153,
A generalization of a portion of the theory of analytic Jani
functions in the unit disc is presented. The theory to be
extended consists o! some basic theorems related to the The problem of the linear stability of a time-dependent

Hardy class H1 P(1 ,p - -) such as (1) the theorem of shear flow is investigated and the effects of contraction

Szego, Kolmogoroff, and Krein on mean-square approxi- and expansion of the layer are discussed. Models of

mation of 1 by polynomials which vanish at the origin: flows observed prior to breakdown are constructed and

(2) the theorems of F. and M. Riesz, on the absolute used to investigate the resulting secondary instabilities

continuity of analytic measures, and on the integrability which are shown to be extremely violent and in essential
c oagreement with recent experiments. In relatively short

of log T for f in H (3) Beurling's theorem on invariant time, one half period of the primary oscillation, the
I2 ;fp energy in the secondary disturbance increases by 2

subsaprces of Inne and (4) the factorization of H functions orders of magnitude; the wave-number corresponding tointo products of inner and outer functions. The embedding maximum amplification is 5 times that of the primary

of analytic discs in the maximal ideal space of a function wa ve. mum ta ctor' s ab tr mc t h

algera s alo dscused.wave. (Contractor's abstract)algebra Is also discussed.

1662

Massachusetts Inst. of Tech. Dept. of Mathematics,
Massachusetts Inst. of Tech. [Dept. of Mathematics] Cambridge.

Cambridge.

A CrdTLRION FOR THE EVSTENCE OF INERTIAL
PULSATIONS OF MACLAURIN SPHERK)IDS fAbstr.,:t), BOUNDARY LAYERS IN OCEANIC CIRCULATION, by
by S. Chandrasekhar and N. R. Lebovltz. [1962] Ilk. H. P. Greenspan. [1962] [6]p. (AFOSR-J190) (Spn-
(In cooperation with Chicago U., Ill.) [AF 49(638)42] sored jointly by Air Force Office of Scientific Research

Unclassified under AF 49(638)708 and National Science Foundation)
AD 400172 Unclassified

Presented at meetin- of the Amer. Phys. Soc.,

Washington, D. C., Apr. 23-26, 1962. Also published in Proc. Nat'l. Acad. Sct., v. 48: 2034-
2W'"', Dec..TR

Published in Bull. Amer. Ph-'s. Soc., Series 11, -. ":

rf•-,j-Xr.j"2, 1962. The basic objective of this paper is the derivation of a
relatively simple criterion for the occurrence of Inertial

In the theory of the adiabatic p..sations of spherical boundary layers in an ocean, with arbitrary shape, whose
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Interior or primary circulation results wholly, or It, 1665
part, from an existing wind-stress system. Massachusetts Inst. of Tech. [Dept of Mathematics)

Cambridge.

1663 A CHARACTERIZATION OF C(X), by K. Hoffman and

Massachusetts Inst. of Tech. Dept. of Mathematics, J. Wermer. [1961) [4p. (AF 49(G38)1036)

Cambridge, Unclassified

SIMILAITY SOLUTIONS FOR THE FLOW INTO A Published in Pacific Jour. Math., v. 12: 941-944,
CAVITY, by C. Hunter. [1962) [17]p. incl. dlagrs. Fall 1962.
tables. (AFOSR-64-2554) (AF49(638)708)AD 453969 Unclassified The purpose of this paper is to prove the following:

Theorem. if ReA is closed under uniform convergence,
l hed In Joar. Fluid Mech., v. 15: 289-305, then A = C(X, Corollary I. If HeA contains everyVr Flu ereal-valued continuous function on X, then A = COX),

Corollary 2. If A is closed wider complex conjugation,

An Investigation is made into the possible types of then A = C(X). The proof of the theorem proceeds by

similarity solutions that can describe the symmetric flow reducing it to the case when A is anti- symmetric, i.e.,

of a fluid into an empty spherical cavity. The flow s every real-valued function in A is constant.

homentropic, and the fluid obeys a perfect gas law
p =KpV. Values of -v In the range 7ev> I are discussed. 16f6
In this range, it Is found that similarity scWutions in

which the flow accelerates Into the cavity exit for >3. Massachusetts Inst. of Tech. Dept. of Mechar..calwhih heflw ccleats nt te avtyext ory 2 Engineering, Cambridge.

For these solutions, the radius R of the cavity decreases
as the nth power of time measured from the instant at THEORETICAL INVESTIGA711ONS OF A SUPERSONIC
which the cavity disappears. This power n increases LAMINAR BOUNDARY LAYER WITH FOREIGN-GAS
monotonically as y decreases, and attains the value INJECTION, by S. I. Freedman, J. I. Radbill, and J.3

for - = !. Similarity solutions in which the cavity Kaye. [1962) [ll]p. incl. dtagrs. refs. (Sponsored2 jointly by Air Force Office of Scientific Research under
collapses with constant velocity are given by the value AF 18(600)1493 and Office of Naval Research)
n = I, and such solutions are possible for all values of Unclassified
* in the rang- considered. (Contractor's abstract)

Publhihed in AIAA Jour., v. 1: 148-158, Jan. 1963.

1664 The phenomena arising from the uniform injection of

Massachusetts Inst. of Tech. Dept. of Mathematics, helium, air, argon, and iodine Into the laminar boundary
Cambridge. layer of a supersonic stream of air In a tube were in-

vestigated theot etically. The partial differential equa-
INVESTIGATIONS IN GLOBAL ANALYSIS, by 1. E. tions describing the energy, mass, and momentum trans-
Segal. Final rept. Sept. 16, 1960-June 30, 1962. fers through the boundary layer were obtained, and a
July 30, 1962, 6p. (AFOSR-3530) (AF 49(638)945) series solution was found for the case of uniform injec-

AD 285302 Unclassified tion through the tube wall. The results of the analysis
are in the form of axial distributions of wall temperature

The zesearch done under this contra-ct haW been directed and recovery factor and of cadt•l distribution of concen-
toward the advance of precise understanding of the elusivp tration, velocity, static, and stagnation temperatures.
but fundamental concept of a local quantized field. The The gas mixture was assumed to be a perfect gas.
main result Is the attainment of the key element for the Properties of the mixture were calculated in accordance
equation Do = F(o), unde. the assumptiono that F (a with the Gibbs-Dalton rule arid the mixing rules based
function of a real variable) is smooth, does not grow on the kinetic theory of dilutt gases. Transport proper-
too rapidly at Infinity, and either gies rise to a positive ties for pure air were taken from the N. B. S. tabulations.
energy or Is Lipschltzian. Under these assumptions, a Transport properties for the other gases were calculated

state of the quantized field at one time may be propagated by kinetic-theory meth-d-, employing a Lennard-Jones
in a clear-cut and rigotous manner to a state at anrr 6-12 model for the Interaction potential. The t' "oretical
'nther time, which Is empirically most essential, and de- predictions for the recovery factor along the tube with
termines in practice an ar•titrarily close approximation air or argon Injection agree with experimental data to
to the S-operator. The quantum field Itself has less within 1%. Thc theoretical predictions for helium Injec-
direct physical significance, and is more complicated tion Inaicate an 8% rise in the recovery factor along the

mathematically. Xt can be represented by linear differ- tube, while experiments nave shown only a 1% rise.
ential operators on the manifold of classical solutions These differences between theory and experiment are
of the given partial differential equation, or In the attributed to inaccuracies in the approximations to the
Lipschitzlan case, by derivations of a certain C*- transport pn rties of the binary mixtures. (Contrac-
algebra. In addition, considerable research has been tor's abstract)
undertaken In analyzing various relevant topics In func-
tion.spce, the mathematical the ,ry of free fields, and
the theory of non-Iliear hyperbolic partial differential
equation.
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16C7 is supplied with a gas directly from a nozzle, a laminar
boundary layer will develop on the tube walls with an

Massachusetts Inst. of Tech. Dept. of Mechanical isentropic core of fluid near the centerline; (2) If the
Eng-ineering, Cambridge. turbulence level and surface roughness are kept low,

transition tn a turbulent boundary layer will not o~cur
THE THERMODYNAMIC PROPERTIES OF THIE until Reynolds values core length greater than 101 are
PRODUCTS OF H2 -0 2 COMBUSTION AT ELEVATED exceeded; (3) When the turbulent boundary layer Is

TEMPERATURES, by W. C. Moffatt, F. D. Slknner, formed, the boundary layer fills the tube in a very short
and t. J. Zaworski. m1982] 9 ep. inel. diagrs. (AFOSR- distance and the isentropic core disappears; and (4) When
3740) (AF 49(638)375) Unclassified a supersonic laminar boundary layer is present which

has a fairly thick subsonic portion, the flow in the tube
can be affected by variations in the pressure at the tubeA program has been developed for the 704 computer ei.Aslto a endvlpdfrpeitn h

%htch yields the compostion and thermodynamic proper- exit. A solution has been developed for predicting the

ties of the products of combustion of stoichiometric pressure distribution in the entrance region of a tube
H2-O2 0mixtires, The calculations were based on the when a compressible laminar boundary layer Is present

and the flow occurs under adiabatic conditions, Theex! -tence of 6 species in the products: H20, H2 , 02, H, predictions from this solution are within *5% of the pre-

S0. and OH, covering temperature and pressure ranges dictions from 2 exact solutions which are available and
of 1600o to 6000'K and .01 to 1000 atm, respectively, agree well with existing experimental data. (Contrac-
The standard Newton-Raphson iteration procedure was tor's abstract, modified)
employed to determine the composition, and corrected
iterations were performed until the maximum error in

any composition was less than 0.1%. The thermodynamic 1669
properties were then calculated directly. To facilitate
presentation of the data in the form of a Molller Chart, Maesachusetts Inst. of Tech. Dept. of Mechanical
temperature and pressure were selected as the inde- Engineering, Cambridge.
pendent variables. Also, interpolation of this data was
carried out to determine the properties for incremental AN ANALYTICAL AND EXPERIMENTAL INVESTIGA-
values of density and Z (the ratio of the molecular weights TION or THE ANNULAR INJECTION OF HELIUM INTXO
of undtssociated and disocciated products) at each tern- A SUPERSONIC AIR CORE, by C. A. Kemper. May
perature. In all cases, the computed values of enthalpy 1962 1187]p. Incl. illus. diagrs. tables. (AFOSR-3493)
and entropy were fonnd in dimensionless form, permitting (AF 49(638)442) AD 621243 Unclassified
the use of any appropriate set of units. The present
conputatlun was based on a stoichiometric mixture of The experimental portion of the investigation included
Hi, and 02, but provision was made so that properties the development of miniaturized boundary-layer instru-a 0d compositions corresponding to other proportions mentation capable of m;'asuring velocity, temperature,
might be readily found. (Contractor's abstract) and concentration profl~es of the flow. Profiles were

obtained at 8- and 16-aiam downstream of the tube

entrance, wall temperature measurements were obtained
1668 at each LID, and wall static pressures at every 2L/D.

Both the wall distributions and the profiles Indicate
Massachusetts Inst. of Tech. Dept. of Mechanical that the flow was laminar and that the main air flow was

Engineering, Cambridge. not physically disturbed by injection except at the highest
rates of injection. The wall concentration of He was

AN ANALYTICAL AND EXPERIMENTAL INVESTIGA- unity at the tube entrance and decreased to less than 10%
TION OF LAMINAR AND TURBULENT AIR FLOW IN A by mass at an L/D of 8. The maximum reduction in
TUBE WITH AN ENTRANCE MACH NUMBER OF FTVE. -all temperature recovery factor was about 6% for the
by G. A. Brown. May 1960 1254k. incl. illus. diagrs. highest rate of He injection. An analysis was developed
tables, re.s. (Technical rept. no. 7359-13) (AFOSR- for the case of annular injection parallel to the main flow
3492) (AF 49(638)442) AD 621242 Unclassified of gas at the entrance of a tube. It is assumed that the

flow is divided into 3 regions. The first region Is an
An investigtion was made of the adiabatic flow of at.r inner boundary layer adjacent to the tube wall which
in the entrance region of a tube with an inlet Mach begins growing at the tube entrance and in which the
number of about 5. Measurements were made of the goi-rning equations are solved by simultaneous numeri-
static pressure and adiabatic wall temperature along the cal integrations. The second region is an intermediate
test section for values of the inlet core diam Reynolds boundary layer, corresponding zo the Injection slot a'
number between 85, 000 and 170,000. A special micro- the tube entrance, In which the equations are solved by
manometer was designed to measure static pressure at an integral method. The third region is a core of the
the low pressures of about 0.03 psia. Small combination main stream in which it is assumed that the flow is
probes were developed to measure the profiles In the entropi.c and'l-dimensional. The analytical solutions for
boundary layers on the tube walls. The measured static the case where air is injected at the main flow conditions
pressures, wall temperatures, recovery factors, local agree quite well with experimental data for zero Injection
friction coefficients, boundary layer profiles, etc. were and with previous analytical solutions for flow of air in
in excellent agreement with available theoretical predic- a tube. (Contractor's abstract, modified)
tions for the laminar boundary layer. The results for
the turbulent bour--ary layer location of transition were
in good agreement with available data. The experimental
data support the following conclusions: (1) When a tube
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1670 the addition of a small nonlinear damping term such
as the average number of crossingsa high level of re-

Massachusetts Inst. of Tech. [Dept. of Mechanical sponse per unit time, and the average accumulation of
Engineering] Cambridge. fatigue damage. (Contractor's abstract, modified)

THE VARIANCE ON PALMGREN-MINER DAMAGE
DUE TO RANDOM VANATION, by S. H. Crandall, W. 1672
D. Mark, and G. R. Khabbaz. Jan. 1962 [221p. incl.
diagri. table. (AFOSR-1999) (AF 49(638)564) Massachusetts Inst. of Tech. [Dept. of Mechanical
AD Z71151 Unclassified Engineering] Cambridge.

Also published in Proc. Fourth U.S. Nat'l. Cong. THE ENVELOPE OF RANDOM VIBRATION OF A
"Appi. Mech., California U., Berkeley (June 18-21, 1962), LIGHTLY-DAMPED NONIINEAROSCILIA7OR, by S.
New York. Amer. Soc. Mech. Engineers, v. 1: 119- H. Crandall. Oct. 19C2 [231p. Incl. diagrs. (Rept.
126, 1962. no. 201) (AFOSR-4078) (AF 49(638) 564) AD 288025

Unclassified
A random stress-history which is proportional to the
stationary response of a single-degree-of-freedom vibra- Presented at Second Conf. on Nonlinear Vibrations,
tory system to wide-band Gaussian excitation is assigned Warsaw (Poland), Sept. 18-21, 1062.
a damage based on the *Palmgren-Miner hypothesis and
an idealized S-N law. -The damage accumulated in time There are several ways in which the envelope of the
T Is a random variable because of the randomness in stationary random response of a lightly-damped oscillator
the number of cycles and the randomness in the ampli- can be characterized. Two cnaracteristica which lead
tudes of the cycles. The me-n and variance of the dam- to the same first-order probability distribution for
age are obtained by 2 procedure: one which accounts for systems with conservative nonlinear restoring forces
both sources of randomness and one wh*ch neglects the are described. In such systems, the envelope distrlbu.
randomness in the number of cycles conLained in the tdons are in general different from the distributions of
interval. The 2 procedures give the same asymptotic peak amplitudes. The Dufflng system is used to illus-
result whin the bandwidth shrinks to zero. (Contractor's trate these general results. For the special case of a
abstract) Gaussian oscillator, an envelope characterization haa

been given by Rice. It is shown that in this case the
above envelope characterization has the same first-

1671 order distribution as that given by Rice, but that the
second-order probability distributions are, in general,

Massachusetts Inst. of Tech. Dept of Mechanical different. (Contractor's abstract)
Engineering, Cambridge.

ON RANDOM VIBRA'1ON OF SYSTEMS WITH NON- 1673
LINEAR DAMPING, by G. R. Khabbaz. July 1962
[1211p. Incl. dlagrs. taLles, refs. (AFOSR-3165) Massachusetts Inst. of Tech. Dept. of Mechanical
(AF 49(638)564) Unclassified Engineering, Cambridge.

The energy dissipated from a system In motion depends EXPERIMENTS WITH A TRANSIENT DC CIT)SSED-
on many factors such as temperature, stress amplitude FIELD ACCELERATOR AT HIGH POWER LEVELS, by
and type of material. The simplest model ti one in W. T. Hogan. 11962] [27]p. incl. illus. diagrs. table.
which the damping force is linearly proportional to (Sponsored jointly by Air Force Office of Scientific Re-
velocity and independent of the oscillation frequency. search under AF 49(638)643 and Office of Naval Re-
The response of a single degree-of-freedom model to a serach) Unclassified
stationary white gaussian input was studied. In the
model, the restoring forct is linearly proportional to Published in Engineering Aspects of Magnetohydro-
the relative motion of mass and support, but in addition dn-amics, Proc. of the Third Symposium, Rochester
to the viscous damping force, there is also a nonlir..ar N. Y. (Mar. 28-29, 1962), New York, Gordon and
damping force. The differential equation of relative Breach, 1964, p. 479-505.
motion of such a model is given by:

÷ 2C (0 + 17 im) - u = F(T); the term tm is the non- Results show that the eddy currents flowing in the gas

linear damping term. If n = 0, the above equation be- as the gas leaves the magnetic field region do not appreci-
comes the differential equation relative motion for the ably decelerate the flow, even when the magnetic Reynolds
linear system. Various responses of the system, repr,- number is greater than unity. For these experiments,
sented by this equation to a stationary white gau.sIan the total gas dynamical pressure was larger than the

input have been analyzed. In general, the effect of the magnetic pressure. The measured open cli cult voltages

nonlinear damping term on the responses of the sytem were a few per cent lower than the calculated values for
can be divided into 3 categories: (1) responses unaffected a circular channel Indicating that no detrimental internal

by the small nonlinear damping term such as the ex- short circuits exist. By a:pportioning the total current
pected number of zero crossings; (2) responses slightly between the test gas and Ins cooler gases that follow,
affected by the addition of a small nonlinear damping and using a model that tLnnsists of a slug with a constant
term to the linear system such as the probability dis- value of mass acted upon by the Lorentz force associated
tribution densities of displacement velocity and amplitude with the current passing through the tert gas. the
of motion; and (3) responses affected significantly due to
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momentum and energy can be balanced. On the basis Published in Phys. Fluids, v. 5: 1399-1405, Nov. 1962.
of the above model, the momentum efficiency was aboe,
70% and 50% for the long and short accelerators, re- A Monte Carlo method was developed and applied to the
spectively. The percentage of electrical energy charged heat transfer between 2 parallel walls in a rarefied gS
as a loss to the boundary layers decreases with in- using the IBM 709 computer. Three solutions were oh-
creasing power. The estimate of this loss indicated tained, all at a temperature ratio between the walls of
that it was 25% at a power of 1.0 megawatts and reduced 4:1. One was for hard-sphere molecules at a Knudson
to about 10% at 5 megawatts. The measured increase number of 2.0, and 2 were for Maxwellian molecules
tn electrical conductivity of the accelerated gases is at Knudsen numbers of 0.53 and 1.64. These results
approximately accounted for by ohmic heating, appear to be of sufficient accuracy to differentiate be-

tween some of the approximate analytical methods avail-
1674 ahie at present. It is believed that solutions could be

-,itained to any degree of accuracy, given sufficient
Massachusetts Inst. of Tech. Dept. of Physics, Cambridge. tine on a high-speed computer.

STATI'.TICAL THERMODYNAMICS, by L. Tisza. Final
rept. ept. 23, 1962, 5p. (AFOSR-4233) (AF 49(638)95) 1677
AD 29-'906 Unclassified

Massachusetts Inst. of Tech. [Fluid Dynamics Research
The classical thermodynamic theory is extended by con- Group] Cambridge.
structing 2 theories of Irreversibility of strongly coupled
systems. These theories, macroscopic thermodynamics DETERMINA FIONOFSHOCK-WAVE THICKNESSES
of equilibrium (MTE) and statistical thermodynamics of BY THE MONTE CARLO METHOD, by J. K. Haviland.
equilibrium (STE), are Gibbstan in the sense that they [1962] [23]p. Incl. diagrs. table, refs. (AFOSR-J1041)
overlap to a considerable degree with the thermodynamics (Sponsored jointly by Air Force Cambridge Research
and the statist' al mechanics of Gibbs. However, they Center, and Air Force Office of Scientific Research
have a more rigorous local organization, they are more under AF AFOSR-62-84) Unclassified
complete, and ha- e a wider range of agreement with
experiment. A ublished in Rarefied Gas Dynamics; Proc. Third

IititL Syposium, Paris (France) (June 1962),
New York Academic Press, Suppl. 2, v. 1: 274-296,

1675 1963.(AFOSR-5310)

Massachusetts Inst. of Tech. [Fluid Dynamics Research A Monte Carlo method has been developed for the solu-
Gi-oipJ Camt ridge, tion of rarefied gas problems, and hIrs been applied

here to the determination of the shock structure in a gas
IMPULSIVE WADING OF lIGID-PLASTIC CURVED consisting of hard sphere molecules at Mach numbers
BEAMS, by M. M. Chen, P. T. Hsu, anJ T. H. H. of 1.5, 2.0, and 3.0. At the 2 lower Mach numbers, the
Plan. [1962] f7)p. incl. diagrs. (AF 49(638)160) resulting shock widths are in good agreement with the

Unclassified 2-fluid solution by Ziering, but at a Mach number of
3.0, the shock width Is closer to the bimodal solution

Published in Proc. Fourth U. S. Nat'i. Cong. Appl. by Mott-Smith. It is concluded that the Monte Carlo
Mech., California U., Berkeley (June 18-21, 1962), method is capable of providing solutions to any desired
New York, Amer. Soc. Mech. Engincers, v. 2: 1039- accuracy, provided that sufficient time is available on
1045. 1962. a high-speed computer. The method !s not restActed

to hard sphere molecules, and can be applied to any
Dynamic analysis of a rigid-plastic curved beam with molecular model with a spherically symmetric force
axial constraints under impulsive loading is presented. fl(,Id. (Contractor's abstract)
The governing equations for the dynamic equilibrium of
the mo'ý.-,g hinges for various phases of motion have been
forn•alated. The nonlinear differential equations are 1679
then solved by a numerical integration process for P.

curved beam consisting of 2 straight elements for differ- Massachusetts Inst. of Tech. Fluid Dynamics Research
ent initial rises and initial velocities. The results are Group, Cambridge.
compared with the case of a rigid-plastic straight beam
treated by Symonds and Mentel. ON PERTURBED BOUNDARY LAYER FLOWS, by

J. D. McClure. June 1962 [181) . incl. dlagrs. tables,
refs. (Rept. no. 62-2) (AlOSR-3494) (AFAFOSR-62-

1676 187) AD 283677 Unclassified

Massachusetts Inst. of Tech. Fluid Dynamics Research The concepts necessary for understanding the character
Group, Cambridge. of perturbed boundary layer flows are developed. Atten-

tion is primarily directed toward the role of the boundary
APPUCATION OF THE MONTE CARLO METHOD TIO layer in flows over perturbed surfaces. The theory for
HEAT TRANSFER IN A RAREFIED GAS, by J. K. the laminar boundary layer with free-stream Mach num-
Haviland and M. L. Lavin. [1962) [71p. incl. diagrs. ber ranging from 0 to 2 is first considered. This part
table. [AF 49(638)2071 Unclassified of the investigation is largely of an introductory nature,
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although several new points are made. The latter con- 1680
cern waves which travel with supersonic phase velocity
relative tj the free stream as well as the development Massachusetts Inst. of Tech. Lab. for Insulation
and comparison of alternate analytical techniques Research, Cambridge.
associated with the Inviscid solutions of the equattor.s of
motion. Some Implications and limitations of the theory COLOR CENTERS IN MIXED CRYSTALS OF
are discussed. The effects of the boundary layer are ALKALI HALUDES, by A. Snakula, N. C. Maynard,
further Illustrated by the examination of the stability of and A. Repuccl. 11962] [71p. incl. dlagrs, table, refs.
traveling wave disturbances In the fluid and an adjoining (Sponsored jointly by Air Force Office ot Scientific Re-
flexible surface. Significant boundary layer effects are search, Office of Naval Research, and Signal Corps
found to derive from 1 of 3 or more-or-less distinct under fNonr-184110]) Unclassified
causes: (1) the boundary layer thickness Is comparable
to the scale of the disturbance; (2) the disturbances are Published In Phys. icev., v. 130: 113-119, Apr. 1, 1963.
similar in nature to those arising in boundary layer insta-
bility and can cause resonance phenomena in the fluid; Single crystals of KCI, RbCI, KBr and mixed crystals of
and (3) the disturbances exhibit transonic behavior. KC.-RbCI, KCI-KBr, and RbCI-KBr of varlous compasi-
The associated difficulties regarding the nature of the tions have been colored by 3-rnev electrons with dases
mean flow are largely removed by a detailed examination 104 to 106 rads at 2.)', -80', and -190TC. The influence
of the turbulent boundary layer over a rigid wavy wall of radiation dose, coloration temperature, and compost-
and by correlation of the measured and predicted effects lion of mixed crystals on spectral position, half-width,
of the boundary layer on the surface pressure. These and Intensity of the VI, K, F, F', and M bands has
effects are found to be quite significant for certain
geometries. (Contractor's abstract, modified) been studied. At room temperature, K, F, ayid M bands

were produced, and at highest coloration N bands; only
F and K bands appear at -80°C. At -190'C coloration

1679 the V,, K, F, and F' bands appeared. In mixed crystals,
the spectial position of all absorption Lands deviates

Massachusetts Inst. of Tech. Lab. for Insulation from the Mollwo relation (vdn = ccnst). The deviation in
Research, Cambridge. VI, K, F, and M Is toward lower, and in F' toward

higher energy. The hall-width of all bands ir mixed
THE MULTIPLE-ClVSSED-BEAM METHOD FOR crystalo Is greater than in pire components except that
MEAfURING ELECTJVN-IONIZATION CROSS SEC- of V1 in the KCI-RbCl system, where It is smaller. The
liONS, by C. K. Crawford and C. E. Woodward. Nov. intensity of coloration in KCI-RbCI decreases with com-
1962, 36p. incl. Illus. dtagrs. table. (Technical rept. position and reaches a minimum at molar ratio 1:1.
no. 175) (AFOSR-4984) (Sponsored jointly by Air Force In KCI-KBr and RbCI-KBr the Intensity curves exhibit
Office of Scientific Research, Office of Naval Research, a relative maximum and a relative minimum. The be-
and Signal Corps under Nonr-184110, and Air Force havior of the observed color-center bands is correlated
Systems Command) Unclassified to crystal structure and to :,ae configuration of color

centers.
A new method for measuring the absolute values of elec-
tron-ionization cross sections Is proposed. The technique
Involves Intersecting 2 electron beams with a single 1681
atomic beam c -nposed of the material t. be studied.
Pulsing the finr.t electron beam results In an atomic- Massachusetts Inst. of Tech. Lab. for Insulation
beam modulation which may be detected by the second Research, Cambridge.
electron beam. Ionization cross sections may be deter-
mined If the resulting ton currents are measured and DIFFRACTION OF ULTRASOUND IN ELASTICALLY
the Intersection geometries known. T7..e absolute ANISOTROPIC NaCl AND IN SOME OTHER MATERIALS,
material-flow rate may also be determined. If a mass by E. P. Papadakis. [19621 [51p. incl. illus. dtagrs.
spectrometer Is provided, the technique may be used on (Sponsored jointly by Air Force Office of Scientific Re-
atomic beams composed of several constituents. The search, Office of Naval Research, and Signal Corps
absolute cross-section values and the f"low rates may be under iNonr-184110]) Unclassified
calculated separately for each constituent. The pre-
Icnizatinn mass and the source temperature can also Published in Jour. Acoust. Soc. Amer., v. 35: 490
be calculated. The theory for the method has been de- ITA'.T963.
velo:,ed, and suitable experimental apparatus has been
built. The technique has been demonstrated using Mg. Iltrasonic diffraction In NaCI and KCI single crystals,
'n its present form, the signal-to-noise ratio is poor, as well as in steelhas been stud.ed by the pulse-echo
about 2:1, but suggestions are made which would improve method from 8-45 mc sec with 1 '2 in. disk transducers.
it by more than 2 orders of magnitude. More work is The dtffraction is of the Fresnel type, so that the curves
required before useful croes-section data can be oh- of loss due to diffraction can be plotted with a normalized
tained (Contractor's abstract) abscissa S = z(a2 A), where z is the path length in the

specimen, a the transducer radius, and I the ultrasonic
wavelength. In general, the loss curve is not monotonic
in S. The shr.pe of !he curve is dependent upon the speJt
men material, the crystallcgra.ntc direction of ultrasom-
propagation, and the transducer rtutinng configuration.
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The position of the last local maximum in the loss 1684
curve is a function of the anisotropy of the specimen.
In particular, its position in steel (isotropic case) agrees Massachusetts Inst. of Tech. Lab. for Insulation
with the theoretical position for isotropic materials. Research, Cambridge.
(Contractor's abstract)

DYNAMICS OF DIFFUSION-DAMPED DOMAIN WALL
MOTION, by J. F. Janak. j19621 [2]p. incl. diagre.

1682 (Sponsored join"y by Air Force Office of Scientific Re-
search, Office of Naval Research, and Sigal Corps

Massachusetts Inst. of Tech. Lab. for Insulation under Nonr-184110) Unclassified
Research, Cambridge.

Presented at Eighth Symposium on Magnetism and
DIFFUSION-DAMPED DOMAIN-WALL MOTION, by J. Magnetic Materials, Pittsburgh, Pa., Nov. 12-15, 1962.
F. Janak. Nov. 1962 [71p. incl. diagrs. (Technical
rept. no. 174) (Sponsored jointly by Air Force Office of Published In Jour. Appl. Phys., v. 34: 1119-1120,
Scientific Research, Office of Naval Research, and Apr. 1963.
Signal Corps under Nonr-18%110) Unclassified

The response of 900 and 180* (001)-plane domain walls
Published in Jour. Appl. Phys., v. 34: 3356-3362, acted upon by a damping pressure due to diffustopafter-
"Nov. 1963. effect, is investigated for steps and ramps of applied

field. The resvitant motion, using the NWe1 energy-
The Neel model of ditfusion aftereffect has been useu to level scheme fo- diffusants, is shown to be dynamically
analyze the motion of 90° and 1800 domain walls when stable in the case of the 90' wall, In the sense that the
the aftereffect mechanism is present. Instability occurs incremental damping coefficient is never negative. Dy-
in the response of the l80° wall to step and ramps of namic instability Is shown to be possible for the 180*
applied magnetic fields. For a step of field, the re- wall, and appears In the step response as a delay be-
sponse of the wall is delayed from the time of application tween the time of application of the field and the time
of the field by a time which decreases with increasing of an otservable response. The ramp response is
step height. For a ramp of field in a finite sample, unstable In a finite sample only when a minimum ramp
Instability occurs when a minimum ramp slope is ex- slope has been exceeded. The ramp response Is used
ceeded. These instabilities furnish a basis for the ex- to discuss the motion of the 1800 wall under triangular-
planation of the recently reported phenomenon of "dy- wave drive, and results similar to certain experimental
nam~c squareness" of the hysteresic loop. (Contractor's *b-,ervations are obtained. (Contractor's abstract)
abstract)

16,35
1683

Massachusetts Inst. of Tech. Lab. for Insulation
Massachusetts Inst. of Tech. Lab. for Insulation Research, Cambridge.

Research, Cambridge.
THE FORCE ON A MOVING IXSLOCATION, by -A. N.

DYNAMIC SQUARENESS IN POLYCRYSTALLINE Stroh. Mar. 1962, 17p. incl. diagrs. (Technical rept.
GARNETS, by B. W. Lovell and D. J. Epstein. Nov. no. 169) (Sponsored jointly by Air Force Office of Scien-
1962 [22p. IncL tllus. dLy-grs. (Technical rept. no. 173) tific Research, Office of Naval Research, and Signal
(Sponsored jointly by Air Force Office of Scientific Re- Corps under Nonr-184110) AD 27448e Unclassified
search, Office of Naval Research, and (Signal Corps]
under Nonr-184110) Unclassified Al published in Phys. Rev., v. 126. 55-61, Oct. 1,

19 F2.

Presented at Eighth Symposium on Magnetism and
Magnetic Materials, Pittsburgh, Pa., Nov. 12-15, 1962. A Lagranglan formulation is used to discuss the nature

of the force on a moving dislocation. Whether or not a
Published in Jour. Appl. Phys., v. 34: 1115-1116, Apr. Lorentz force appears depends on the definition of force
1963. adopted, but it is shown that this force can give rise to

no physical effects; a definition which does not introduce
Cerýaln samples of polycrystalline yttrium iron garnet It is therefore recommended. The force As.,gven by the
and lutetium iron garnet have previously been found to usual static expression (F = -b) and Is independent of
acquire a square 60- cps hystereais loop when cooled to the motion of the dislocation. (Contractor's abstract)
78 ýK in a magnetic field. It is found that thes,- are not
normal square -loop materials, for at sufficiently slow
excttation (ca 0. 5 cps for yttrium iron garnetone cycle 1686
per hour for lutetium iron garnet) they revert to normal,
but strongly frequency-dependent loops. At 78'K. for Massachusetts Inst. of Tech. Lab. for Insulation
proper amplitude step excitation, the response of these Research, Cambridge.
cores is a delayed pulse. For lutetium iron garnet this
delay can be several hundred u sec in duration. The be- LONITUDINAL PUMPING OF MAGNEEI.ELASTIC
havior of these materials can be qualitatively explained WAVES IN FERMIMAGNET[C ELLIPSOIDS, by F. R.
by domain wall instability produced by a diffusion after- MorgeýNthaler. [1962] [2k. Icn. dlagrs. (Sponsored
effect mechanism. (Contractor's abstract) jointly by Air Force Office of Scientific Research,
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Office of Naval Research, and Signal Corps under pounds; (4) molecules and crystals; (5) laws of molecu-
Nonr- 184110) Unclassified lar arcnitecture; and (6) structure and properties.

Presented at Eighth Symposium on Magnetism and
Magnetic Materials, Pittsburgh, Pa., Nov. 12-15, 1962. 1688

Published in Jour. Appl. Phys., v. 34: 1289-1290, Apr. Massachusetts Inst. of Tech. Lab. for Insulation
1953. Research, Cambridge.

The °instability threshold of parameLrically excited mag- UNSTABLE GROWTH OF PHONONS AT HIGH
netoelastic waves Is derved, as a function of the dc mag- MICROWAVE POWER LEVELS IN MAGNETICALLY
netic field strength, for that region of field where the ORDERED SINGLE CRYSTALS, by F. R. Morgenthaler.
phonon and magnon spectra intersect. The case con- [1962] [21p. incl. table. (Sponsored jointly by Air Force
sidered involves the longitudinal pumping (with an rf Office of Scientific Research, Office of Naval Research,
magnetic field of constant frequency 2w), of a small and Signal Corps under Nonr-184110) Unclassified
ferrimagnetic single crystal having cubic symmetry.
The crystal is ellipsoidal in shape and is magnetized Pre,•ented at Eighth Symposium on Magnetism and
along a [100] direction. The unstable magnetoelastic Magnetic Materials, Pittsburgh, Pa., Nov. 12-15, 1962.
waves are a mixture of transverse phonons (polarized
in the longitudinal direction) and magnons (spin waves) Also published in Jour. Appl. Phys., v. 34: 1237-1288,
which propagate at (or very near) right angles to the dc Apr. %
fied. If the 2 branches of the magnetoelastic wave spec-
trum are split by a frequency large compared to the Conditions are given under which transverse and
phonon relaxation frequency, an approximate, and greatly longitudinal microwave phonon standing waves present
simplified expression may be deduced from the general in a ferrimagkietic single crystal can be parametrically
solution. It is found that the line shape of the phonon excited by the uniform precession of the magnetization.
contribution to the threshold is asymmetric, and that the The Instability thresholds for both first- and second-
peak of the curve occurs for a smaller value of dc field order processes are derived for crystals having cubic
than is generally believed. This shift in field is symmetry and are found to depend on higher-order mag-

- b2 (2&HkQ (where b is the magnetoelastic energy netoelastic energy terms. The phonons need not be de-
generate with any portion of the spin-wave band: in which

coefficient, 2H k is the appropriate spin-wave linewidti', case, the usual magnetoelastic coupling is ahb.it.

and Q is the appropriate phonon QJ and must be taken Competition from spin-wave processes is consacered,
into account for an accurate determination of the exchange and the conditions necessary for phonon domination are
constant (particularly at the lower microwave frequencies), presented. The possibility of either maximizing or for-
The peak of the phonon contribetion to the threshold bidding a particular phonon process Is also discussed.
curve Is independent of this shift and also of b; it Is (Contractor's abstract)

- X C2 q- 1 , where w is the frequency of the magnetoelas-
tic wave and A is the exchange constant. The width of 1689
the peak at half-height is essentially independent of Q

(except at very low frequencies) and Is - ?bl M2wX 1, [Massachusetts Inst. of Tech. Lab. for Nuclear Science,
where M is the value of the saturation magnetization. Cambridge. j

STUDY OF EXTENSIVE AIR SHOWERS AT 5200 N!
1687 ALTITUDE WITH SPECIAL RESPECT TO ,-RAY

SHOWERS. Final rept. Oct. 1962, Iv. incl. illus. diagrs.
Massachusetts Inst. of Tech. Lab. for Insulation tables, refs. (AFOSR-4780) (In cooperation with San

Research, Cambridge. Andres U., La Paz (Bolivia) and Tokyo U. (Japan))
(AF 49(638)922) AD 415424 Uiclassifled

THE MOLECULAR DESIGNING OF MATEHLALS. by
A. Yon Mppel. Jan. 1962, 34p. incl. illus. diagrs. The equipment, Its construction and its installation on
refas. (Technical rept. no. 168) (Sponsored jointly by Mt. Chacaltaya are described. The main results of the
[Air Force Cambridge Research Labs. ],[Air Force study of extensive air showers -t 5200 m altitude are
Office of Scientific Research], Office of Naval Research, dtiscussed with respect to: (1) L.Z search for showers
and fSignal Corps) under Norr-184110) AD 272120 generated by pritnary cosmic gamma raya of energy

Unclassified greater than 10 ev; (2) the search for evidence of Z
psimarles; and (3) the character study of ultra high

Presented at 128th meeting of the Amer. Assoc. or the energy nuclear lnterac'ns. A study of the experimental
Advancement of Science. Denver, Colo., Dec. 26-30, ax rangement and classification of showers 3nd the re-
1961. stuts (recognition of separate groups of showers, distri-

bution of arrival directions and conclusion) Is presented.Studies on electrons, atoms ,•nd molecules, and their

concerted action In gases, liquids and solids, has made
molecular engineering possible. The theory of matter
Is discussed under the following subjects: (1) web of elec-
tron clouds; (2) atom structure; (3) elements and com-
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1690 Cosmic Rays, La Paz (Bolivia) (July 17-27, 1962),
v. 2: paper no. 37, Sept. 1962.

Massachusetts Inst. of Tech. (Lab. for Nuclear Science] v7

Cambridge. Constructin of the Bolivian Air Shower Joint Experi-

ment (BASJE) has been completed. The equipment
RESULTS ON GAMMA RAY ASTRO, NOMY FROM consists of electron density detectors, sclntillators,
EXPLORER )a, by W. L. Kraushaar and G. Clark. and an energy flow meter composed of lead glass
11962] 110]p. incl. diagrs. table. (AFOSR-64-0032) Cerenkov detectors. A summary of the results of the
(Sponsored jointly by Air Force Office of Scientific Re- first 6 months of operation is given. The results are
search under AF 49(638)922, Atomic Energy Commis- concerned ,with the search for showers gene.ated by
sion, National Aercnautics and Space Administration primary cosmic gamma rays of energy greater than
and Office of Naval Research) 1014 ev, the s?arc, for evidence of high Z primaries,

and the she.!y of tV- character of ultra high energy

Also published in Proc. Fifth Interamer. Seminar on nuclear interactions.

Cosmic -Rays, La Paz (Bolivia) (July 17-27, 1962),
v. 1: paper no. 16, Sept. 1962. 1693

Explorer )I carried a gamma ray detector to make Massachusetts Inst. of Tech. Lab. for Nuclear Science,
astronomical observations with high energy (ý 50 mev) Cambridge.
primary cosmic gamma rays. The results of this experi-
ment are presented. The synchrotron tests showed that PRIMARY GAMMA RAY OBSERVATIONS BY EXTENSIVE
the instrument responded to x-rays with an aperture cone AIR SHOWERS, by G. Clark, I. Escobar and others.
of about 170 half angle. The albedo effect observed [1962] 116]p. Incl. diagrs. (AK'BSR-64-0037) (Also
during the tumble phase indicated that the telescope was bound with its AFOSR-4780; AD 415424) (Sponsior-r
selectively sensitive to x-rays ir orbit. If the results Jointly by Air Force Office of ScienLic Research under
obtained during the tumble phase are confirmed by sub- AF 49(638)922, Bolivian Government, and Japanese
sequ.,nt measurements, a serious problem of explaining Ministry of Education) Unclassified
how the x-ray energy intensity can so greatly exceed the
non~hermal radio energy intensity is indicated. Also published in Proc. Fifth Interainer. Seminar on

Cosmic Rays, LA Paz (Bolivia) (July 17-27, 19621,
v. 2. paper no. 43, Sept. 1962.

1691

The preliminary analysis of data taken for the purpose
Massachusetts Inst. of Tech. [Lab. for Nuclear Science] of searching for showers generated by primary gamma

Cambridge. rays Is described. The criterion used in looking for
such events is that showers produced by primary gamma

PIOPERT1ES OF EXTENSIVE AIR SHOWERS AT 4200 M, rays must not contain appreciable numbers of mu-mesons
by 0. Clark, I. Escobar, and J. Hersil. [1962] [6]p. and nucleus-active particles. Also ac:uded is a de-
irci. dlagrs. (AFOSR-64-0035) (AF 49(638)922) scription of the equipment used.

Unclassified

Also published in Proc. Fifth Interamer. Seminar on 1694
Cosmic Rays, La Paz (Bolivia) (July 17-27, 1962),
v. 2: paper no. 36, Sept. 1962. Massachusetts Inst. of Tech. [Lab. for Nuclear Science]

Cambridge.
A large array of 11 scintillation detectors were used to
observe several thousand extensive air showers with METHODS FOR OBSERVING EXTREMELY LARGE

sizes between 106 and 109. A bref description of the EXTENSIVE AIR SHOWERS, Ly K. Saga. [1962] [1p.
results of the comprehensive analysis carried out on incl. diagr. (AFOSR-64-0036& (AF 49(638)222)
this data is presented. Unclassified

Also published in Proc. Fifth Interamer Seminar on

1692 Cosm-c 1,a1yisE Paz (Bolivia) (ZYuly 17-27, 1962),

v. 2: paper no. 49, SepL 1962.
Massachusetts Inst. of Tech. Lab. for Nuclear Science, 10

Cambridge. Air shiwers greater than 10 particles ha-!e been ob-

served and the e.ze sp(ctru-n in this range shows no
EXTENSIVE AIR SHOWERS AT CHACALTAYA, 5200 sign of an R.i-reaching cut-off. The highest energy
METERS ABOVE SEA LEVEL, by G. Clark, 1. Escobar of primary cosmic-ray particles which have been ob-and others. 192 5.(AFOSR-64-0036) (Also 119s

[1962][5. (loserved so far is of the order of 10 ev. The plastic
bound with its AFOSR-4780: AD 415424) (Sponsored scintillators utilized enclose an strea of Skm2. It would
jointly by Air Force Office of Scientific Research under require waiting for them several decates to observe
AF 49(638)922, Bolivian Government, and Japanese
Ministry of Education) Unclassified showers of over 10 ev with such an array. Essentially

different methods must be used to observe these large
Also published in Proc. Fifth Interamer. Seminar on events. Methods based on the detection of scintillation

light produced in the air by shower particles and based
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on the reception of echo radio signals from the ionizated Office of Scientific Research under AF 49(638)922,
air column produced by the shower particles are dis- Bolivian National Academy of Scienceso, La Paz U.,
cussed. Latin American Council of Cosmic Radiation, National

Science Foundation, Pan American Union, and United
Nations Educational and Cultural Organization Scientific

ilos Cooperation Off ce) Unclassified

Masachusetts Inst. of Tech. [Lab. for Nuclear Science] Various aspects of cosmic radiatiort are discussed in-
Cambridge, cluding extensive air showers, temporal variations in

cosmic radiation, origin of cosmic radiation, and high
YlD AND ANGULAR DISTRIBUTION OF CERENKOV energy interactions.
RAIXATION FROM EXTENSIVE AIR SHOWERS, by H.
Kas, and Y. Oren. [1962] [91p. incl. diagre. table.
(AFOSR-64-0400) (AF 49(638)922) Unclassified 1698

Alto published in Proc. Fifth Interamer. Seminar on Massachusetts Inst. of Tech. [Lab. for Nuclear Science]
ZUEmc Rays, tM Paz (Bolivia) (July 17-27, 1962), Cambridge.
v. 2: paper no. 45, Sept. 1962.

SEARCH FOR EXTENSIVE AIR SHOWERS INITIATED
The relative yield of Cerenkov radiation from extensive BY HIGH-ENERGY COSMIC yv-RAYS (Abstract), by
air showers (EAS) and its angular distribution were G. W. Clark, I. Escobar and others. [IQ62] [ 1p.
measured as a function of the shower size in tho range (In cooperation with San Andres U., La Paz (Bolivia))
4 x 104 to 2 x 106 particles. It was found that the larger IA.- 49(638)922) Unclassified
showers are not as efficient in producing Cerenkov light
Agnals as the smaller ones. The effect can be under- Presented at meeting of the Amer. Phys. Soc.,
stood in light of the results on the angul#-r distribution Washington, D. C., Apr. 23-26, 1962.
of Cerenkov radiation near the shower aws which
showed more peaked forwards in larger showers. This Published In Bull. Amer. Phys. Soc., Series II, v. 7:
result also leads to the conclusion that the ingular dis- 3"T, Apr. 23, 1962.
tributlon of electrons with energy - 21 mev tiear the
axis of EAB It dependent on the shower size. (Contrac- The Bolivian Air Shower Joint Experiment (BASJE)
tor's abstract) began operation in January with 45 detectors and a 60-in.

multiplate cloud chamber at an altitude of 52(X0 m. The
detailed structure of extensive air showers are being

1b66 studied with the hope of detecting showers generated by
high-energy primary cosmic y-rays. Fist-timing and

Massachusetts Inst. of Tech. [Lab. for Nuclear Science] electron-density measurements give accurate determina-
Cambridge. tions of the arrival directions, sizes, and core locations

of showers at a rate of 300/hr for sh'twers with more

PK)CED)INGS OF THE FIFTH INTERAMERICAN than 3 x 104 particles. Fifteen 4m scintillation detec-
SEMINAR ON COSMIC RAYS, LA PAV (BOLIVIA) toes shielded by 160 g/cm2 of galena (PbS) measure the
(July 17-27, 1962), VOL. I. Sept. 1962, lv. IncL illus. penetrating component, and 7 lead-glass Cerenkov de-
diagre. tables, refs. (Sponsored jointly by Air Force tectors under the same shield meare '..he energy flow.
Office of Scientific Research under AF 49(038)922, A search for shosers that have Ittkh or ao penetrating
Bolivian National Academy of Sciences, La Paz U., component is being made with L, idea that they may
Latin American Council of Cosmic Rad.ation, National be produced by cosmic a '-rays. Results from the early
Science Foundation, Pan American Union, and United berod by o smic vrays.
Nations Educational Scientific and Cultural Organization period of operation are presented.
Scientific Cooperation Office) Unclassified

Part of this volume is devoted to various introductory
addresses and speeches. However, the majority of the Massachusetts Inst. of Tech. Lab. for Nuclear Science,
work concerns the following aspects of outer space phys- Cambridge.
ica: (1) astronomy of the solar system; t2) radio astron-
omy- (3) primary energy spectrum: (4) directional asym- SEARCH FOR PRIMARY COSMIC GAMMA RAYS WITH
metry of primary cosmic rays; (5) high energy Inter- THE SATELLITE EXPLORER X1, by W. L. Kraush-ar
actions; and (6) instrumentation. and G. W. Clark. [1961] [4kp. ilnc. illus. diagr. table,

refs. (Sponsored jointly by Air Force Office of Scientific
Rez-earch under [AF 49(638)922], Atomic Energy Commis-

1697 sion, National Aeronautics and Space Administra."on,
and Office of Naval Research) Unclassified

Masschusetts Inst. of Tech. (LaL. for Nuclear Science)
Cambridge. Published In Phys. Rev. Ltrs.. v. 8. 106-109, Feb. 1,

PROCEEDINGS OF THE FIFTH INTERAMEIMCAN
SEMINAR ON COSMIC RAYS, LA PAZ (BOLIVIA) Prelim.nary results from gamma ray detectors launched
(July 17-27, 1962) VOL. U1, Sept. 1962, Iv. incL illus. in Explorer X! and their analysis are given.
dlagrs. tables, refs. (Sponsored jointly by Air Force
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1700 1702

Massachusetts Inst. of Tech. Lab. for Nuclear Science, Massachusetts Inst. of Tech. Lab. for Nuclear Science,
Cambridge. Cambridge.

ANNIHILATION OF ANTIBARYONS, by Y. Eisenberg. ASYMP'I1TIC FIELD OPERATORS IN QUANTUM
[1962] [31p. (Sponsored jointly by Air Force Oflce of FIELD THEORY, by S. S. Schweber and E. C. G.
Scientific Research, Atomic Energy Commission, and Sudarshan. [1962] [321p. incl. refs. (Sponsored jointly
Office of Naval Research under AT(30-1)209i) by Air Force Office of Scientific Research, Atomic

Unclassified Energy Commission, and Office of Naval Research under
[AT(30-1)2096], and National Science Foundation)

Published in Phys. Rev. Ltys., v. 10: 60-62, Jan. 15, Unclassified

Published in Ann. Phys., v. 19: 351-382, SepL 1962. -

The asymmetry of the "strange" mesonic cloud surround-
Ing baryons ind intibaryons can lead to the asymmetric It is the purpose of this paper to generalize in a sys-
c. m. angular distribution for ýp - k k+ and similar tematic lashion the notion of asymptotic fields to en-
processes. The existing experimental results seeso. 4, compass situations in which bovcd states occur. In
support this conjecture. Section 1, the definition of in- and out-fields in non-

relativistic quantum mechanics is reviewed. In Section
nI, asymptotic operators are introduced within the non-

1701 relativistic framework and their properties are investi-
gated. Section III generalizes these definitions to

Massachusetts Inst. of Tech. [Lab. for Nuclear Sctende] encompass relativistic field theories. The last section
CL. nbr:.de. summarizes the work of this paper and indicates certain

new avenues opened by.the present definitions.
ASYMPTOTIC CONES OF ACCEPTANCE AND THEIR
USE IN THE STUDY OF THE DAILY VARIATION OF
COSMIC RADIATION, by U. R. Rao, IL G. McCracken, 1703
and D. Venkatesan. [19621 [25]p. incl. diagrs. tables,
refs. (In cooperation with Iowa State U., Iowa City) Massachusetts Inst. of Tech. Lab. for Nuclear Science,
(Sponsored jointly by Air Force Office of Scientific Re- Cambridge.
search, Atomic Energy Commission, and Office of Naval
Research under AT730-1)2398) Unclassified THE BETIE-SALPETER EQUATION IN NONRELAIWV-

ISTIC QUANTUM MECHANICS, by S. S. Schweber.
Published in Jour. Geophys. Research, v. 68: 345-369, [1962] [171p. (Sponsored jointly by Air Force Office of
Tan.''-i'763. Scientific Research, Atomic Energy Commission, and

Office of Naval Research under [AT(30-1)2098], and
The dependence of the counting rate of a cosmic ray de- National Science Foundation) Unclassified
tector on the asymptotic directions of approach of the
primary cosmic radiation is discussed. By means of a Published in Ann. Phys., v. 20: 61-77, Oct. 1962.
simulation of the geomagnetic field that uses spherical
harmonics up to the sixth degree, and an arbitrary It ls shown that in nonrelativistic quantum mechanics,
anisotropy In the primary cosmic radiation, a method the Bethe-Salpeter equation reduces to the SchrOfflnger
for calculating the time variations in the counting rate equation determining the relative motion upon using the
of a cosmic ray detector is developed. Resolving the translational inva lance cf the theory. (Contractor's
arbitrary anisotropy as a Fourier series in longitude, abstract)
the amplitude and phases of the diurnal (24-hourly) and
semi-diurnal (12-hourly) components of the daily varia-
tion are calculated for a number of stations. No simple 1704
relatio'isl~p is observed between the phases and the
latitudes and longitudes, geographic or geomagnetic. Massachusetts Inst. of Tech. Lab. for Nuclear Science,
Moreover, the theoretical calculations point out that a Cambridge.
difference of mnre than 5 hr between the diurnal phases 2
at 2 different places could arise purely from the known Bi t 9(d, p)Bi 2 1 0 REACTION AT LOW BOMBARDING
geomagnetic conl,-uration. I -tudy of the time-averaged ENERGIES AND WITH HIGH RESOLUTION, by J. R.
diurnal component of the daily va.riation experimentally Ersklne, W. W. Buechner, and H. A. Enge. [1962]
observed by 22 neutron monitors during the International 19)p. incl. diagrs tables, refs. tSponsored jointly by
Geophysical Year (1957-1958) reveals good agreement Air Force Office of Scientific Research, Atomic Energy
with the theoretical calculations and leads to the following Commission, and Office of Naval Research under
conclusions: (1) TrM ,csults are consistent with anisotropy [AT(30-1)2098]) Unclassified
that is independent of rigidity in the range 1-200 by, the
exponent of the power law which fits the data being 0.0 i Published In Phys. Rev., v. 128: 723-723, Oct. 15,
0.05: (2) The anisotropy varies as the cosine of the 1962.
asymptotic latitude and has a maximam in the direction
85' to the east of the earth-sun line; and (3) The maxi- The Bt 2 09 (d, p)B12l0 reaction has been studied with a

mum amplitude of the average anisotropy is 4 x 10-3 multiple-gap magnetic spectrograph and an 8-mev elec-

times the average cosmic ray flux. trostatic accelerator. Forty energy levels were
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observed up to an excitation energy of 3.2 mev. The these species, especially for Ru107 and'or Rh108 above
ground-state Q value was measured to be 2.369 * 0.010 1500. No evidence was found for isomers of Pd107,
meY. The angular distribution of each group was peaked
at an observation angle of 180* because of the large RhI07, PD108 , or RhI08 from decay of 21.7-min Rh1 0 7

Coulomb barrier and relatively low bombarding energy, or 16.8-sec thI 0 8 . No RhI07 or RhI 0 8 isomers could be
and the width of the backward peak depends weakly on the isolated. However a Y ray of 21 key, presumed to be
t value of the captured neutron. There is good agree- K x rays of rhodium, appears In the short-lived rutheni-
ment concerning the shape of the angular distribution un spectrum, with an intensity 5 to 8% relative to
between the experimental da2t and calculations using 107
distorted-wave, deuieron-strippng theory. Tfie ground- Ru . The following decay paths are proposed: decay
state group belongs to a cluster of 9 groups, one of of Rn1 0 7 (Q8 - 3200) proceeding to Rh 10 7 excited levelM
whlchb Is probably 2 unresolved groups. These 9 groups of 1290 (40), 1030 11%), 930 (49k), 675 or 1530 (< 5%),
probably correspond to levels in the Bi 2 10 ground-state 565 (_ 6%), and 195 (0 to 5%), and to ground state (74%),
configuration (hg/29/2* The Intensities of these groups with the reservation that it is likely that some of theseappear to be proportnal to the statistical factor (2J ). levels should be referred to the supposed Isomeric levelappearto be stra tothstaisti) .- ther than to the ground level; deca of(Contractor's abstr-.ctl RhIX7 (Q5 = 1510) proceeding to Pdi0 levels of 1140

(- 0.2%), 675 (may be more than one level, 7%), 570
1705 (2A), 470 (1%), 390 (8%), and 30' (71%). and to ground

state (0 to 17%); decay of RuI0 (presumably 0+, Q'• =

Massachusetts Inst. of Tech. Lab. for Nuclear Science, 1320 to Rh108  (pvesuofb65 0 +, 28%)
Cambridge. 1320) proceeding to Rh108 levels of 165 (08 or 1+, 28%)

17 o 1and ground state (1+, 72%); decay of Rh108 (1I, Q =CHARACTE10 ZATION OF Ru1 0 7 , Rh AND 4500) proceeding to Pd)08 levels of 2600 or higher

RhI, by W. R. Pierson, H. C. Griffin, and C. D. (• 3%) 1520 or higher (, 5%), 1050 (0., 22%), 940 (2.,
Coryell. [19621 [151k. incl. diagre. table, refs. (Spon- 0 to 5R), and 430 (2., -17%), and to ground state (0.,
sored jointly by Air Force Office ef Scientific Research 5 1%). InterpretatIons of these schemes are presented.
and Atomic Energy Commssa.-n under [AT(30-1)2098P) (Contractor's abstract)

Unclassified

Published in Phys. Rev., v. 127: 1708-1722, Sept. 1, 1706IV".
107 Massachusetts Inst. of Tech. Lab. for Nuclear Science,

The mass number of Rh (21.7 * 0.4 mirk) has been con- Cambridge.
firmed by alpha bombardment of Ru10 4 at selected en-
ergies, by fast-neutron bombardment of Pd1 0 8 , and by CLASSICAL DESCIMPTION OF DEUTERON STIUPPING

10J IN A COULOMB FIELD, by R. H. Lemmer. f1962) 16kp.
chemical identification; and the mass number of Rh 0ncl. diagr. (Sponsored jointly by Air Force Office of
(16.8 a 0.5 sec) has been established by the nature of Scientific Research, Atomic Energy Commission, and
its y radiations. The mass numbers of the two precur- Office of Naval Research under AT(30-1)2098)

sors Rul07(4.2 * 0.3 min) and RU108 (4.5 * 0.2 min) Unclassified
have thereby also been established. The main radiations
associated with these species are as follows: (energies Published in Nuclear Phys., v. 39: 680-685, Dec. 1962.n e):R107 gopof20 30ad310+0,
in key): f 10 5 groups of 2100 a1 300 and 3150 a 300, The Coulomb stripping of deuterons is discussed in a
y rays of 195 (14%, coincident with the 2100 e). 370 simple semiclassical approximation and a closed form
(_6n, coincident with the 195 v), 480 (weak, seen only for the proton angular distribution is obtained.
in coincidence .Ath the 195 -,) 860 (7%, caIncident with
the 195 -,), 930 (0%), 1030 (4)[, and 1290 (4"%);

RuI 08 " groups 1150 a 100 and 1320 a 100, a yof 165 t 3 1707
(28%, coincident wi'h the 1150 E); h107 R groups 340:a Massachusetts Inst. of Tech. Lab, for Nuclear Science,
40, 940 * 70, 1140 a bg. and 1200 * 50 kev, yrays of 115 Cambridge.
(0.5%), 285 (- 3%., seen ozly in coincidence with the
390 -y), 307 (73%, coincident with the 1200 ?), 365 (- 2%,
cAncident with the 307 y), 390 (11%, coincident with the COMFENT. ON CHEW'S BOOTSTRAP RELATIONSHIP,
.!40 and 840 ! groups), 470 (1%), 570 (21, coinctdený by F. E. Low. [1962] [3k. [Sponsored joIntly by Air
with the 940 9), and 675 (3%, coincident with the 840 9), Force Office of Scientific Research, Atomic Energy,
and y coincidence-sum lines at 680 (_ 3%), 880 (very Commis~lon, and Office of Naval Research under

weak), and 1140 Cý 0.55%); Rh 10 s ot 4500 * 600 key, AT(30-l',20981 Unclassified
v rays of 430 (43 v), 510 (10%, partly coincident with the Published in Phys. Rev. Ltrs., v. 9: 277-279,
439 Y), 620 (22%, coincident with the 4Z0 ), 1520 (5%). Sept. 15, 1962.
and 2000 (13%). No 940 'Yfrom the Pdh "- 140 level
could be detected (A 3%), and less than on(m-third of the G. F. Chew has pr eviously shown the existence ol a
510 Yrays follow Q transitions to the 940 Is.vel. AllD certain reciproctty between the nucleon and the (3,3)
rays above 115 in the I species are !n fa.ý coincidence resonance. Chewl) equations for the reduced width and
with s rays. There are other y rays associated with P-wave amplitudeE are extended to show that tle vralldity
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of the reciprocity is wider than he has claimed. The support the recent work of Jung and Svedberg. The
reciprocity t. independent of the energies and coupling branching ratios of the electron capture transitions from
constants of the states, and is morE a property of the '111 9 9 to 6 levels In Hog1 g have also been determined.
furm of the equations than of the particular solution found Particular emphasis was placed on obtaining the cempir-in nature. Therefore, the existence of an alternative ical parameters of importance to the measurement of
interpretation of Chew's results is presented. Chew's the magpetic moment of the 158-kov first excited state
theory is compared to a Lagrangian model, and their in Rg19 as well as to the interpretattcn of the stats as
similarities and differences are discussed.

one member of a doublet resulting from coupling the
1/2- ground state with the 2* core excitation. This

1708 Interpretation, due to de-Shalit, implies the interrela-
tions of some of the magnetic moments and lifetimes of

Massachusetts Inst. of Tech. Lab. for Nuclear Science, the states involved. This study supports such an in-
Cambridge. terpretation. (Contractor's abstract)

A DATA HAIDLING SYSTEM FOR A SCINTILLATION
COUNTER HODOSCOPE (Abstract), by P. Gorensit'n 1710
and L. S. Osborne. 11962) 1l1p. (Sponsored jointly by
Air Force Office of Scientific Research, Atomic Energy Massachusetts Inst. of Tech. Lab. for Nuclear Science,
Commission, and Office of Naval Research under Cambridge.
[AT(30-1)2098D Unclassified

DIRECT AND COMPOUND NUCLEUS EFFECTS IN
Presented at meeing of the Amer. Phys. Soc., New NUCLEAR PHOTODISINTEGRATION, by C. Shakln.
York, Jan 24-27, 1962. [1962] 1141p. (Sponsored jointly by Air Force Office of

Scientific Research, Atomic Energy Commission, and
Published in Bull. Amer. Phys. Soc., Series TI, v. 7: Office of Naval Research under [AT(30-1)2098D
F', . 2". 1962. Unclassified

A system is in operation at the M.1 T. Synchrotron Lab. Published in Ann. Phys., v. 22: 54-67, Apr. 1963.
for recording and storing data from an 80 element
scintillation counter hodoscope. The use of such a A modified form of H. Feshbach's unified theory of
multichannel detection system at a pulsed accelerator nuclear reactions is used to construct the correct final
involves the problem of sorting and storing the Informa- state for the calculations of photodisintration. The
tion from many events which may occur during the short reaction theory used satisfies the requi.ements of the
spill-out uf the beam. The system to be described con- Pauli Principle. A correlation is made between reo-
sists of a fast, 1-u sec, reliable "buffer storage" of nance phenomena anid shell model states whose energies
8-eighteen-bit words which accumulate during the 800 are determined to lie in the continuum of the complete
u sec burst of the synch itron and a tape punch which nuclear Hamiltonian. The calculated cross-sections
prints out at a maximum speed of 100 lines/sec during include, In addition to the usual Breit-Wigner expression,
the 0.15-sec off time of the accelerator. Provision is another contribution which may be termed direct. It is
made for some limited data analysis as a criterion or important to note that the direct contribution to the
accepting events. During an on time of 6 months, the cross section exhibits resonant behavior simultaneously
laboratory had a tr-4: sistor failure rate of about 6 out of with the Breit-Vigner expression. (Contractor's
600. An important fe,,ture of this system is its utiliza- abstract)
tion of commercially available engineered components,
thus taking advantage of the great advancfs in reliability
and speed that have been made in digital computer tech- 1711
nologv in recent years. Massachusetts Inst. of Tech. [Lab. for Nuclear tcienceJ

Camrbridge.
1709 ENEIRY LEVELS OF P29 FROM THE SCATTERING

Mass-achusetts Inst. of Tech. Lab. for Nuclear Science, OF PHOTFONS BY S128 (At.7-racA, by E. Kashy, M. W.
Cambridge. Brenner, and A. M. Hoogenboom. [1962) lkp. (Spon-

T 199 19 sored jointly by Air Force Office of Scizntific Research,
DECAY OF T1 AND Au9 y . W. Bauer, L. Atomnc Energy C-mmission, and Office of Naval Re-
Grodztns, and H. H. Wilson. (19641 [6k. Incl. diagrs. search under IATI30-1)2098]) Unclassified
refs. (Sponsored jointly by Air Force Office of Scientific
Research, Atomic Energy Commission, and Office of Presented at meeting of the Amer. Phys. Soc.,
Naval Research urder AT(30- i)2098) Unclassified New York, Jan. 24-27, 1962.

Published in P'4ys. Rev., v. 128: 694-699, Oct. 15. Published in Bull. Amer. Phys. Soc., Series TI, v. 7:
196 .2 73, Jan. 24K 1962.

The decays oi T109 to Hg199 and Au'195 o Hg 1 g have Energy levels of P29 have been observed as resonances
been examined using v,-ray coincidence sr-ctromnetry In the differential elast' - and Inelastic-scattering cross
and angular correlation techniques. The level order as section for protons ir .Adent upon natural silicon (92.2%Swell as level spns of Hg 199 deducea from this study 2199 28)

ed Twenty-two resonances were observed in the
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bombarding energy range from 4.8 to 7.0 mev, corre- The energy spectra of neutrons emitted in photofissinn
sponding to levels In P29 from 7.4 'o 9.5-mev excitation. of even-maEs nuclei are expected to depend on the angle
By comparing the dIfferential elastic-scattering cross at which the neutrf,.Ls are detected relative to the photon
section at center-of-mass angles of 92.1I, 54.7, and beam, owir~g to the anisotropy of the fission fragments

M25.3 dog with theoretical single-level dispersion theory neks threshold. Calculations of the spectra have been
calculations• for the same angles, values of the orbital undertaken on, tb-- assumption that neutrons are emitted

angular momentum of the Incident protons were dHter- after fission and Isotropically in the frame of reference
mtnoS for most of the resonances. The analysts of the of the moving fragments. The angular distribution of
datz atul possibie sheUl-model configurations of some of the fragments relative to th6 beam in of the form 23
the levels will be discussed. (a + b sin2n). Measurements of the spectra from U

and Th232 Pt 79* and 159* relative to the beam direction

1712 are enam pt.red with these calculations.

MRdsachredtrs Inst. of Tech. 6lAb. for Nuclear Science]Cambridge. 1714

ENERGY LEVELS OF RhI04 FROM THE RhI 03 (d, p) Massachusetts last. of Tech. j Lab. for Nuclear Science)
Rh 104 REACITON (Abstract), by A. G. Da Silva and Cambridge.

W. W. Buschner. 119621 jl~p. (Sponsored Jointly by THE HIGH ENERGY BEHAVIORO0- SCATTERING
Air Force Office of Scientific Research, Atomic Energy AMPLITUDES TIN PERTURBATION THEORY. 1, by P.
Commission, and Office of Naval Research under G. Federb.tsh and M. T. Orlsaru. [1962] Ill~p. Incl.
jA'r(30-1)•9) Unclassified diagrS. (Sponsored jointly by Air Force Office of Scien-

tifie Research, Atomic Energy Commission, and Office
Presented at meeting of the Amer. Phys. Soc., New of Naval Research under AT(30-l)2098) UnclassifiedYork, Jan. 24-27, 1962.

Published in Ann. Phys., v. 22: 263-273, May 1963.Pulihe______ Amr.Phs Soc., Series UI, v. 7:

,1962. A procedure is dascribed for extracting the dominant
behavior at high energies of individual Feynman diagrams.

The eergy levels of RhI04 have been investigated by This procedure is illustrated by the calculation of
analyzing the reaction protons resulting from the born- several examples, and is applied to the summation of
bardment nf R103 with 7. 0-mev deuterons using high- several classes of diagrams in the high energy limit.
resolution, broad-range magnetic spectrographs. Pro- Although all the examples dealt with concern spinless
ton groups corresponding to 33 levels below 1. 5-mev bosons, and nonderivative coupling, the inclusion of
excitation energy in Rh1 04 were observed. A Q value spin and more complicated couplings does not alter the
of 4.735 mev was obtained for the highest energy protr)n basic method. (Contractor's abstract)
group. There is some evidence thal this group eorre-
sponds not to the ground state of Rh 04 but to an excited
level at 0.051 mev. Angular distributions of protons to 1715
5 of the low-lying levels were obtained. Theoretical
angular distributions ha,.e been calculated, using the Massai-htusetts Inst. of Tech. [Lab. for Nuclear Science]
distorted-wave Born approximation method for states Caml ridge.
expected in this region. These do not closely resemble
the angular distributions obtained experimentally. The HIGH ENERGY BEHAVIOR OF SCATTERING AMPLI-
angular distributions will be shown and possible level TUDES IN PERTURBATION TIIEORY. II, by P. G.
assignments will be discussed. Federbush and M. T. Grisaru. [1962] f10!p.

diagrs. (Sponsored jointly by Air Force Offico o4 Scien-
tific Research, Atomic Energy Commission, .i.d Office

1713 of Naval Research under AT(30-1)2098) Unclass.fted

Massachusetts Inst. of Tech. [Lab. for Nuclear Science] Published in Ann. Phys., v. 22: 299-308, May ,963.
Cambridge. The methods of previous papers are applied to problems
ENERGY SPECTRA AND ANGULAR DISTRIBUTIONS involving particles with spin, and diagrams that require
OF PIO7I0FISMON NEUTIIONS (Abstract), by J. L. renormalization. Effects of the insertion of self-energy
Matthews, W. Bertozzi and others. [ 1962] [lip. (Spon- and vertex corrections are illustrated by examples. The
sored jointly by Air Force Office of Scientific Research, class of diagrams describing electron-electron scatter-
Atomic Energy Commission, National Science Foundation, Ing by massive photon exchange, In the absence of ps:oton-
and Office of Naval Research under IAT(30.1)2098D photon interactions and with neglect of exchange, is con-

Unclassified sidered. It is argued that individaally these diagrams
are dominated at high energy by s In s. Some general

Presented at meeting of the Amer. Phys. Soc., rules emerge from the calculailons, but rigorous proofs
Washington, D. C., Apr. 23-26, 1962. are lacking. (Contractor's abstract)

Published in Bull. Amer. Phys. So:., Series TI, v. 7:
•J .Ap•-r. 23, 1962.
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1716 A light pipe consisting of 8 plastic strip# Is used to
couple the sc'ttillator and phttotube. The unit is more

Massachusetts Inst. of Tech. Lab. fo: Nuclear Science, efficient than conventional w•dge units and is easily
Cambridge. made. Practical details of manufacture are given.

A HIGH INTENSITY NANOSECOND PULSED VAN
DE GRAAFF ACCELERATOR, by L. E. Beghian and 1719
M. K. Salornaa. [1962] [7]p. incl. illus.diagrs. refs.
(Sponsored jointly by Air Force Office of Scientific Re- Massachusetts Inst. of Tech. Lab. for Nuclear Science,
search, Atomic Energy Commission, and Office of Cambridge.
Naval Research under [AT(30-1)20981) Unclassified

MAGNETIC MOMENTS OF THE FIRST EXCITED
Published in Nuclear Instr. and Methods, v. 17: 181- 2+ STATES IN Sm15 2 , Gd 1 54, AND Gd 15 6 , by R. W.
1I-. Oct. B62. Bauer and 'I. rleutsch. f19621 [10kp. IncL diagra. refs.

,Sponsored jointly by Air Force Office of Scientific Re-
A description Is given of a Van de Graaff generator search, Atomic Energy Commission, and Offic- of
modified for nanosec pulsing in the terminal. The beam Naval Research under AT(30-1)20()8) Unclassified
is chopped by sweeping past a limiting aperture with an
RF oscillator. A discussion is given for the choice of Published in Phys. Rev., v. 128: 751-760, Oct. 15, 1962.
design parameters. Pulse widths as low as 2 x 10-9 sec
have beer oltained. Typical operating conditions are The romagnetic ratios g of the 122-key state of
3 x 10-9 sec pulse width, 1/40 duty cycle, peak currents m15I 154,

Sm , of the 123-key state of Gd *and of the 89-key0.8-1 mA, with an average current of 17 UA. Measu.'ed 156
gamma ray and neutron time spectra are shown. (Con- state of Gd have been measured to be 0.35 * 0.03,
tractor's abstract) and 0.367 * 0.03, and 0.32 * 0.03, respectively, by the

precession of the angular correlation of -/-ray cascades
proceeding through these states in an external =rAgnefic

1717 field. The perturbations of the angular correlations
for sources both in aqueous solution and In moliten

Massachusetts Inst. of Tech. Lab. for Nuclear Science, anhydrous chlorides have been studied. The attenuation
Cambridge. in a transverse magnetic field was used to determine

the hyperfine structure constant of the 89-kev state of
ISOTROPY OF COSMIC RADIATION, by J. Linsley, Gd1 5 6 tn the 87/2 ground state of Gd 3 + in aqueous
L. Scars[ and others. [1962] f2kp. incl. table. (Spon-

sored jointly by Air Force Office of Scientific Research, solution as a = 17 - 3 inc/sec. The perturbations in
Atomic Energy Commission, and Office of Naval Re- molten Gd sources were found to be much weaker than
search under [AT(30-1)2098], and National Science In solAtion and to be unaffected by magnetic fields.
Foundation) Unclassified (Contractor's abstract)

Published in Phys. Rev. Ltrs., v. 8: 286-287, Apr. 1,
T9_ 2_. - 1720

Extensive shower data obtained in 1960-61, and having 3 Massachusetts Inst. of Tech. Tab. for Nuclear Science,
times the statistical weight of data In 1959-60 upon Cambridge.
which previous reports were based, were examined for
possible anisotropy. It is concluded that the experimental MESONS AND THE STRUCTURE OF NUCLEONS.
evidence available to this date indicates an Isotropic dis- PART IV. THE NUCLEt',N-NUCLEON POTENTIAL, by
tribution in the directions of arriv.,l of primary particles G. Costa and B. T. Field. [1962] [181p. incl. dlagrs.

t18 tables, refs. (Sponsored jointly by Air Force Office of
with energies of the order nf 101 ev. Scientific Research, Atomic Energy Commission, and

Of'ice of Naval Recearch under [AT(30-1)20981)
1718 Unclassified

Massachusetts Inst. of Ilech. Lab. for Nuclear Science, Published in Ann. Phys., v. 18: 47-64, Apr. 1962.
Cambridge. The atomic moJel, in which physical nucleons are de-
LIGHT PIPE FOR A LARGE-AREA SCINTILLATOR. scribed as compound systems of a nucleon core plus
by P. Goensteln and D. Luckey. [1962] (2]p. Incl. a single pion, has been used as the basis for a computa-
.!lus. diagrs. (Sponsored jointly by Air Force Office of tion of the low-energy interaction between 2 physical
Scientific Research, Atonic Energy Commission, and nucleons. Advantage Is taken of previous work for the
Office of Naval Research under AT(30-1)2098) specification of the interaction between the pion and the

Unclassified nucleon core in the different possible states of total
angular momentum and isotropic spin. An itnitial

Published in Rev. Scient. Instr., v. 34: 196-197, Feb. simplification, where one of the atoms Is replaced by
1963. an effective scattering center, is only moderately sec-

ccesful In -- producin6 the gross features of the ob-
served nucleon-nucleon interaction. The full computa-
tion (approached In the spirit of the Heitler-London
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appro-imaton to the H-H interaction) improves on the Published in Bull. Amer. Phys. Soc., Series TI, v. 7:
qualitative fit, but it is Impossible to reprcdoce simul- 3,_Ji"--•N, 1962.
taneosly thie asymptotic behavior of both the central
and tensor terms in the nucleon-nucleon potential naging The nuclear hyperfine spectrum of the 14.4 key gamma
a reasonable met of pion-core interactions. A significant ray from Fe57m has been investigated as a function of
result is the derivation, using the simplified model, of external magnetic field for several different environ-
a nucleon-nucleon spin-orbit interaction whose range is mental materials. Experimental results are presented
shorter than that of the other terms In the potential. for soft iron, stainless steel, and copper environments
The computation provides a strong indication that the in transverse and longitudinal fields up to 80 kgauss.
spin-orbit Interaction may arise from the same features Preliminary analysis indicates that the resultant internal
of the plon-nuelson Interaction as give rise to the reso- field at the radioactive nucleus may be given by a linear
nut ploe-nucleon scattering In the state cf T = J = 3/2. relation of the form Hnuc = Hint + -ext (I c), where c
(Contractor's abstract) depends only upon the environmental material and Is

negative.

1721
1'23

Massachusetts Inst. of Tech. Lab. for Nuclear Science,
Cambridge. Massachusetts Inst. of Tech. Lab. for Nuclear Science,

METHIOD TO MEASURE THE UFETIME OF THE 4 Cambridge.

HYPERON, by K. Huang. 119621 [151p. iue. diagrs. MULTIPLE-GAP MAGNETIC SPECTHOGPAPH FOR
table. (Sponsored jointly by Air Force Office of Scien- CHARGED-PARTICLE STUDIES, by H. A. Enge and W.
tLfic Retearch, Atmic Energy Commission, and Offlce W. Buechner. [1962 [31p. Incl. dlagrs. tables. (Spon-
of Naval Research under AT(30-1)2098) Unclassified sored jointly by Air Force Office of Scientific Research.

Atomic Energy Commission, and Office of Naval Re-
Published In Phys. Rev., v. 123: 2793-2807, Dec. 15, search under [AT(30-I)2098]) Unclassifed

Published in Rev. Sclent. Instr., v. 34: 155-162, Feb.
A method, suggested by Wattenberg to measure the TW.

lifetime of the ýh byperon, Is analyzed theoretically. A spectrograph has been designed tbat simultaneously
The suggested method consists of measuring the dlstribu- records broad-range, charged-particle spectra at 24
tion of angles between the Dalitz pairs emitted in the different reaction angles, 7.5* apart, from 0 to 172.5'.
process 0 - A0 + e+ + e-, in which the ro was prevI- At each angle, the spectrograph records a spectrum
ously produced in a nucleus. The distribution function with a total energy range of about 2.3:1 and with a
contains a part that depends both on the charge Z of the resolving power exceeding R = E/•&E = 100, where
nucleus sad on the lifetime of Z0. This part comes AE Is the full width at half-maximum of a peak. The re-
from the interference between the s-dependent part of the corders are seventy-two 2 x 10 in. nuclear-track plates,
matrix element with the Z-Indeper~dent part. This Inter- which are developed and scanned under a microscope
ference owes its exietence to 2 facts: thatthe target after the exposures. When half-millimeter strips
nucleon is In a bound state, and that the E , has a finite across the nuclear-track plates are scanned, the Infor-
mass width. The effects of nuclear structure can be mation contained on the nuclear- track plates after 1
eliminated from the problem. A family of curves for the exposure corresponds to about 36, 000 data points. A
dlstr,.ution functions corresponding to various values typical exposv~re time with aboat a 0.5-, A beam Is of
of the lifetime ti obtain::d through the use of Born the order of Z to 3h.
approxin-atfin for the Coulomb wave functions of the
DalIlt pair. If the lifetime Is in the nelghborhood of
5 x 10-23 sec, then mtasurements with an accuracy of 1724
10% would determine the lifetime to within a factor of 10. Massachusetts Inst. of Tech. Lab. fr Nuclear Science,
(Contractor's abstract) Cambridge.

1722 THE NEUTRON STRENGTH FUNCTION AND THE SHELL
MODEL. by B. Block and H. Feshbach. [19621 [241p.

Massachusetts Inst. of Tech. ILab. for Nuclear 8ciencel Incl. dlagrs. tables, refs. (Sponsored jointly by Air
Cambridge. Force Office of Scientific Research, Atomic Energy

Commission, and Office of Naval Research under
M6SSBAUER EFFECT IN HIGH MAGNET7C. FIELDS fAT(30-1)2098J) Uncl":!fi-d
(Abstract), by N. Blum and L. Grodzlns. [1962]1[11p.
[Sponsored jointly by Air Force Office of Scientific Re- Published in Ann. Phys., v. 23: 47-70, July 1963.
search, Atomic Energy Commission, and Office of
Naval Research under AT(30-1)2098] Unclassifed The projection operator-equivalent potentlai method is

employed for the study of neutron widths and sarongth
Presented at moeting of the Amer. Phys. Soc., New :unc!ion. Assuming that the residual poteatial, VR,
York, Jan. 24-27, 1962. consists of a sum of 2 particle potentials It can be

shown with the aid of another plausible assumption that
the width can be written as a pr-'duct of 2 factors. One
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of these Is the square of the matrix element of VR be- by Air Force Office of Scientific Research, Atomic En-
tween the open channel wave function and a shell model ergy Commission and [Offlce of Naval ,esearnNt under
2 particle one-hole state. The second factor, giving the fA7130-12098], General Electric Co., and National
probability that the compound nucleus wave function con- Science Foundation) Unclassified
tains the 2 particle-one hole state, decreases as the
difference between the energy of the compound nucleus Published in Phys. Rev., v. 127:I698-1703, Sept. 1,
and the energy of the 2 particle-one hole state increases. T
The results are generalized to include the case where
the energies of several 2 particle-one hole states fall Excitation functions and thick-target yields have been
close to each otho.r. It ti found that the giant resonance determined for the (dp) and (d, t) reactions which occur
for the widths will now have a substructure which should when sodium fluoride and arsenic targets are bombarded
be observable. The strength function is found to depend with deuterons of . 15 mev. The yields of

18 24 22 7upon the average of the transition probabilities to the F , Na , and Na from sodium fluoride, and As7 6

2 particle-one hole states, the number of these etates, and A,74 from arsenic targets were measured with aand A. T'/he number Is sharply limited by the require- n u 4 fo rei.areswr esrdwtments that angular momentum and parity be conserved calibrated scintillation counter after appropriate chemicalin the transition and that enepgy be conserved to within treatment. The range-energy relationship for deuteronsan therrorequasition an thet residual peonsventil wise In sodium flaoride was determined experimentally froman error equal to A. If the residual potential is ex- 15.2 mev to 5.3 mev. Absolute cross sections werepanded in multipoles, keeping terms up to and Including determined at 15.2 mev for the following reactions:
the quadripole, it is found that for the most part in the etmn at 15.2 '
region 40 5 A -i 64 the only possible transitions involve Na3(d, p)ra 2 4 (125.7 * 2.5 mb), Na2(d, t)Na22 (12.2 .
the monopo)le; between A = 6d and 85, both dipole and 2.0 mb), Fl9 (d, t)F18 (29.0 * 2. 2 mb), As 7 5 (d,p)A176
quadripole terms are effective as well, while between
85 and 130 only the quadripole term can induce transi- (140.3 * 6.6 mb), and As 75 (d, t)As74 (16. 5 ± 1.2 mlb).
tions. This behavior enables one to obtain a fit to the The results are shown to be in qualitative agreement
data by means of 3 parameters: the average matrix with available information on the relative contributions
elements squared for the monopole, dipole, and quadri- of compound nucleus formation and direct Interaction.
pole parts o' the residual potential. (Contractor's (Contractor's abstract)
abstract, modified)

1727
1725

Massachusetts Inst. of Tech. Lab. for Nuclear SCI ne,
Massachusetts Inst. of Tech. Lab. for Nuclear Science, Cambridge.Cambridge. 29g NUCLEAR EXCITATION FUNCTIONS AND THICK-

NUCLEAR ENERGY LEVELS IN P29, by M. W. TARGET YIELDS: Zn + d AND Ar 40 (d,.), by D. C.
Brenner, A. M. Hoogenboom, and E. Kasiy. [1962] Williams and J. W. Irvine, Jr. [1962] [7]p. inc'.. lagra.
[31p. incl. diagrs. table, refs. (Sponsored jointly by refs. (Sponsored jointly by fAir Force Office of Scien-Air Force Office of Scientific Researz-h, Atomic Energy tific Research] Atomic Energy Commission, and fOffice
Commission, and Office of Naval Research under of Naval Research) under [AT(30-1)2D98]
[AT(30-I)2098]) Unclassified Unclassified

Published in Phys. Rev., v. 127: 947-949, Aug. 1, 1962. Published in Phys. Rev., v. 130: 2t-271, Apr. 1, 1965.

Excited levels in P2 9 have been observed as resonances Radiochemical techniques have been used to determine
In the differential elastic and inelastic scattering cross pariocompletecitatio n used to 1etermine
sectioais for protons incident upon natural silicon (92.2o partial or complete excitation functions to 2% .- ev for the

28 reactions Ar4(d, . )C13 8 , Zn6(d.,)Cu4, 0 n8 4 (d,,n)St ) at proton energies from 4.8 to7.0 mev. Reso- 61, 67 64 64(d, 2P)Cu64, and Zn67(d, 2p)
nances corresponding to 23 levels in P29 from 7. 4- toZn (d,&n)Cu , Zn

9.5-mev excitation were observed. The orbital angular Cu . The results have been compared with the predic-
momenta of the incident protons v'ere determined for tions of the itktistical model of nuclear reacticar. Most
most of the resonances, using single-level dispersion features of toe 'd, *) and (d,on) excitation fu;ctions
theory. (Contractor's abstract) measured are .onp stent with the predictions of the model

The Zn 67(d, *,:' reaction appears to take place
essentially- drect process, while the

1726 Zn64 (d,2p)Cut :eaction, which I- s a much higher croers
setion, agrees with the model. dupport is found for aMassachusetts Inst. of Tech. Lab. for Nuclear Science, rather large value of the nuclear radius parameter,

Cambridge. r0 = 1.7 F. Excitation functions are presented for the

UICLEAR EXCITATION FUNCTIONS ANMD THICK- reactions Zn64(d, p)Zn65 + Zn 64 (d, n)Ga 65 (9')Zn6 5 ,
TARGET YIELDS F9 Na2  As 7 5 2dt AND Na Zn6 6 (d, n)Ga67, and Z.66(d, 2n)Ga 6 6 . 'T.ick-target0, a, yields from deuteron bombardment of metallic zinc are
As (d,p), by L. H. Bowen and J. W. 'rvine, Jr. given for Cu6, Cu4, Cu67, Zn, Ga and CA67.
[1962] [6]p. incl. diagrs. table, reis. (Sponsored jointly
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1728 Published in Ann. Phys.. v. 22: 373-405. June 1963.

Massachusetts Inst. of Tech. Lab. for Nuclear Science, A procedure for calculating the neutron strength function
Cambridge. as advanced by B. Block and H. Feshbach is considered.

40 68 Methods are developed which relate the calculation of
NUCLEAR EXCITATION FUNCTIONS: Ar , Zn (d. the strength function to the usual concepts of the shell

He 3), by D. C. Williams and J. W. Irvine, Jr. [1962] model and nuclear optical model. Specific considera-
(61p. incl. diagrs. table, refs. (Sponsored jointly by tion is given to the isotopes of lead and tin and the agree-
jAir Force Office of Scientific Research] Atomic Energy ment witb experiment is good. Further, it is also shown
Commission, and [Office of Naval Research] under that the neutron widths calculated for very simple tm-
[AT(30-l)2098]) Urclassified citations can be quite small for heavy nuclei due to

cancellations which appear in a certain overlap integral.
Published In Phys. Rev., v. 130: 259-264, Apr. 1. 1913. This result implies that the observation of a resonance

of very small width does not necessarily imply the for-
The (d, He

3 ) reaction has been studied by radiochernical mation of a compo.ind state of great complexity. The
techniquies. Absolute excitation functions have been de- simple excitations considered are a reasonable approxi-

ti 4 mation to the virtual states of a compound nucleus suchtermined to 15 mev for the reactions Ar 0(d, He3)C139 p209,

an 3 6d7H )
4 0

d cross as Pb , and in this case, the calculatea widths agree
and Zn(d, He)Cu. The ArKd He3 cross sec- In order of magnitude with the widths found experimen-tion Is 0.37 t 0.07 mb at 14.8 mev and the tally. (Contractor's abstract)

Zn68(d, He
3

)Cu6
7 cross section is 0.54 : 0.08 mb at

15.4 mev. These cross sections are shown to be more
than an order of magnitude greater than predicted by 1731
the statistical model of nuclear reactions. The energy
dependence of the cross section .,pears to be kovarned Massachusetts Inst. of Tech. [Lab. for Nuclear Science]
by the Coulomb barrier felt by the outgoing HeJ particle. Cambridge.

at least when the He
3 

energy ,... s than the classical
barrier height. The shape of the observed excitation Pb

2 08
(d. p)Pb20 9 

RFACTION AT A BOMBARDING
functions may be reproduced moderately accurately by ENERGY OF 7.5 MEV (Abstract), by J, R. Erskine and
a very simple proton pickup model. W. W. Buechner. ;1962] '1p. (Sponsored jointly by

Air Force Office of Scientific Research, Atomic Energy
Commission, and Office of Naval Research under

1729 [AT(30- I)209831 Unclassified

Massachuset's Inst. of Tech. Lab. for Nuclear Science, Presented at meeting of the Amer. Phys. Soc..
Cambridge. Washington. D. C., Apr. 23-26, 1962.

ON FEYNM.AN (UAAN-TIZATION, by S. S. Schweber. Published in Bull. Amer. Phys. Soc., Series rt. v. 7:
[1962] [121p. Incl. refs. (Sponsored jointly by Air Force --•'-. 23---, 1962.
Office 7' ..'"lentific Research, Atomic Energy Commis-
ston, and Office of Naval. Research under AT(30-1)2098) The Pb293(d, p)Pb

20 9 
reaction has been studied at a

Unclassified bombarding energy of 7.5 mev with a mu'tiple-gap mag-
netic spectrograph. The ground-state Q value was meas-

Published in Jour. Math. Phys.. v. 3: 831-842, Sept.- ured to be 1.705 = 0.915 mev. Fve excited states were
U'ctL1h9-T- observed at excitation energies of 0.774, 1.563, 2.015.

2.483, and 2.527 mev. The observed angular dlstrlbu-
The observation by Ir-auder that in the space of the dons all peak at 180 observation angle. The shapes of
a ý (1 .. 2)(p i Iq) variables, the Feynman integral can these angular dlstributionis agree reasonably well with
be defined in terms of a Gaussian measure, forms the calculations made using distorted-wave stripping theory.
basis of 2 presentation of the Feynman formula'tlot, of These calculations, however, considerably underesti-
nonrelativistic quantum mechanics. The extension of mate the absolute cross section, presumably because
this formulation to the case of a Bose field is sketched, of the negiect of deuteron polarization. *The differential
(Contractor's abstract) cross sections measured at 172.5- are. starting with

the ground state: 0.33. 0.02, 2.84, 2.59, 0.43, and
2.52 mb sr. A comparison is presented between the

1730 data from the Pb
20 8

(d.p)Pb209 
reaction and similar

Massachusetts Inst. of Tech. Lab. for Nuclear Science, data from the Bi 209d.p)Bt210 reaction with regard to

Cambridge. the number of levels, their positions, and yields. This
comparison suggests that the observed Pb2

9 
states

ON MODEL CALCULATIONS OF N'EUTRDVN WIDTHS are the following single-particle neutron states, starting

AND STRENGTH FUNCTIONS, by C. Shakin. [1962] with the ground state: g9,2' Ill 2' d5 ,2 , sl 2" Z7 2"
[331p. Incl. dLagrs. tables. refs. (Sponsored jointly by and d3 2"
Air Force Office of Scientific Research. Atomic Energy
Commission, and Office of Naval Research under
AT(30-1I2098) Unclassified
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1732 1734

Massachusetts inst. of Tech. I Lab. for Nuclear Science] Massachusetts Inst. of Tech. Lab, for Nuclear Science,
Canb~i dge. Cambridge.

PM-1TiOGRAPHS O)F CERENKOV LIGHlT FROM E. A. S. PROTOIIN GIR)UPS FROMA THE S3 3 (d, p)S; 4 REACTION,
AND HEI INERPETAION byD. . 1111 J.by M. W. Brenner. 11962]1 [4p. inal. diagrs. table.

O'.erbeek and others. [1962] [131p. incl. II~s. dlagrs. (Sponsored jointly by Air Force Office of Scientific Re-
iSponsrored iointly bv Air Force Office of Scientific Re- search. Atomic Energy Commission, and Office of Naval
search. Atomic Energy, Commission. and Office of Research under [AT136-l)2098J) Unclassified
Naval Reseisrch under AT(30-l)2098) Unciassified

Published In Phys. Rev.,* v. 129- 765-768. Jan. 15,
P'ublished in Prec. Fifth Interamer. Seminar on Cosmic
RaysLa Pz (Boll-,ia) (July 17- 27, 19621, v. 2: paper
no0- 46, Sept. 1962. Natural and 25% enriched su~lfur targets sandiriched be-

tween 2 silver layers were bombarded with deuterons
Large mirrors with photomultipllers In coincidence are accelerated in the MIT-ONR electrostatic accelerator
capable of detectinl showers of about 1012 er. Their to an energy of 6.0mev. Proton groups from the (d~p)
.ir~ular resolution is limited by dtstortion of the incident reactions were observed at angles 90, 50, and 20 degre-ss
Ilght It-cm the true direction, and Lthis limitation will be to the deuteron beam with a broad- range magnetic spec-
'<caparable In magnitude at all altitudes. Intensifier trograph. "wenty- three proton groups corresponding to
s~stems are capable of angular resolution approaching levels in S34 -were observed. The ground-state 9 value

0!.and can be used to cover a large fIeld of view, but ofteS 33(~i 3  ecinws esrda .9
thicir energy threshold Is limited by the necessity for 0.f thev.,pS4rato asmaue s9 9

nertig background light over a time scafficient to
switch on the system. Larger mirrors would re' 4uce the
energy threshold o-ly slowly. since the ratio background
pulse Is Independent of mirror area. The energy thresh- 1735

old is expected -.o be Inver-'- 'roportioned to the dtam -

of the mirror. since the flu - cions in '- ckground which Massachusetts Inst. of Tech. [fLab. for Nuclear Sciencel]
limit photography are proportional roughly to the mtrror Cambridge.

area QUADRUPOLE MOMENTS OF THE FIRST 2. STATES

1733 ~~OF W 12 W 18,AND W 16(Abstra ct). by E. A.
Phillips and L. Grodzins. [11-62] 1l1p. (Sponsored
jointly by Air Force Office off Sclent,'It Research.

Massachusetts Inst. of Tech. Lab. for Nuclear Science. Atomic Energy Commissi on, and Office of Xaval Re-
Cambridge. search under tA T(30-1120-38j' UnclassIfied

POL-ARIZAT1ON OF NEUTRONS FROM THE PHOTO- Presented at meeting of the Amer. Phys. Soc.,
DISINTEu--,%T[ON, OF DEUTERIUM. by W. Bertozzi. Wsigo.D . p.2-6 92

.T_ Demos %nd others. 11962i i3jp- inc. dlagr. table.
Spunsored jointly by [Air Force Office of Scientific Rie-Pblheinul.A r.Py.Sc.eis .v 7
search] Atomic Energy Commission, and [office o! ~ 5 f'r. 23. 1962.
NavalI Research', under AT(X30-l)2098) Urclassified

The Mo~ssbauer effect is bei ng used to measure the ratio
Published in Phys. Rev. Lirs. * v. 10- 106- 108. of the quadrupole moments of the first 2- levels in ke
re7T,_ 1613. even-even tungsten Isotopes. The Source, In an environ-

ment with cubic symnmetry, is doppler shifted at 4-K
E-sigtreatments of the phtutodisintegration of the with respec! to an' obsorb-er yieldinga measurable

de~tcron neglect mesonlc effects and the experiment quadrupole splitting. A search for a tungsten compound
des~zribed in this paper was carried out to extamine these eslhibitting a completely resolved hyperfine spectrum has
.. esoinic effects, It is pointed out that at 90 to the so far been unsuccessful, th..,> - -e:a1 coimpounds
phaton beam,. the polarization of the n.ucleons is due have suffic-iently larce electric- field asymmetries for
larzely to the El and MI Interference and to a good ap- the qaadrupole interaction to be measur'ed to 5'ý. Pre-

prxmat'-rn this determ~nes th ratio of tes El and M! liminarv re.bolts foi the separation of th rn =2 and
amplitudes. Details of the experimcatal apparatus and 182jnWS aO.
technique are provided and results ziven for 3 ranaes of in =0 lines for the 100 key state of W inW 2. aW
-- ray energy from 12-15 mev. IS- 210 mnev and 20-30 WO , and W~C are -0. 55. -0. 4, -0. 4. and .0.35 cm. sec.
.. ev. The results do not offer any evidence ota large3
correction due to mes-onir effects writhin the unoertamtni respectively. A positive number means that the :m' = 2
o! the experiment. Computer calculations at present in lehshghreeg. Th,ee results -can., of course,
progress will subsequently reduce still further the ex- be used with Coulomb excitatiou measurements of the
permnental uncertainty, transition quadrupole moment for the 100-key transition

to estimate an electric field gradient at the nucleus of

about 5 x 10 !7volts cm 2. Preliminary results on the 2-,
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111-kev state in W
18 4 

indicate that itb quadrupole mo- Commission, and Office of Naval Research under

ment differs from that of the 2-. 100-kev state in AT(30-1)2098) Unclassified

W182 by less than 25%, in agreement vith Coulomb-
excitation data. Published in Nuclear Phys.. v. 37: 150-171. Aug. 1962.

The production of radiation concomitant with the elastic
1736 scattering of nucleons by nuclei is considered. It is

shown that the first term of a series expansion of the
Massachusetts Inst. of Tech. '.ab. for Nuclear Science, differential radiation cross- section in the energy of the

Cambridge. radiated quantum may be expressed in terms of the plas-
tic scattering amplitudes at the incident and final energies.

RADIATION Q4A'RGR FlTC .'lR)DYNAMICS. I. THE This res-ult is valid even when there are resonances !n
TWO-FPOINT Ft.;.'.ON, by C. R. Hagen. 119621 [81p. the scattering wt.ose widths are a small fraction of the
itrc) , refs. (Sponsi-. od jointly by Air Force Office of cnergy loss. The interference between these 2 ampli-
Sciertific Rt.sea" *, Atomic Energy Com.nission and tudes permits the determination of the shape elastic
Office of Naval % ese rch under AT(30-I)2C. 38) amplitude, and therefore the cross section for compound

U,•ct.sslfied elastic scattering as w Al as the correlation distance W

defined as the energy se'itratton over which there is a
Published in Phys. Re-'., v. 130: 813-820, Apr. ,.. substantial correlation in the fluctuations in the elastic

3 scattering amplitude; its inverse measures the time de-

lay in the reaction. When a resonance has a width of
The Lehmann represent;tions of the spin zero and spin the order of the energy loss. the interference can be
one-half Green'e functions are studied with particular employed to evatuate the change or phase of the elastic
emphasis upon infrared effects. By means of a Bloch- scattering amplitude across the resonance and may
Nordsteck type model the infrared parts of these func- therefore serve as an indi, .,.r of whether or not a
tlions are calculated and the analytic properties of tha fluctuation in the elastic cross-section is a resonance.
solution examined. A doutle Integral representatd.t These results when applied tr reactions lead to a method
of the 2-point function is proposed and a possible applica- for the measurement of the r,:,ative amount of direct
lion suggested, and compound nuclear processes and to a direct test of

the random phase approximation of tim statistical hy-
pothesis in nuclear reactions. A derivatiton of the prin-

1737 cipal result valid for relativistic particles is also given.
(Contractor's abstract)

Massachusetts Inst. of Tech. Lab. for Nuclear Science,
Cambridge.

1739
RADIATION-GAUGE ELECTRODYNAMICS. 1f. THE
ASYMP7VTIC CONDITION, by C. R. Hagen. [1962] Massachusetts Inst. of Tech. Lab. tor Nuclear Science,
[121p. Incl. refs. (Sponsored jointly by Air Force Office Cambridge.
of Scientific Research, Atomic Evergy Commission,
and Office of Naval Research under AT(30-1)2398) A SEARCH FOR A FREQUENCY SHIFT OF 14.4 kev

Unclassified PHOTN0S ON TRAVERSING RADIATION MELDS, by
R. Weiss and L. Grodzins. [1962] [41p. incL diagrs.

Published in Nuovo Cimento, Seriek X, v. 28: 970-981, table. (Sponsored jointly by Air Force Office of Sclen-
Jn-•T• DM. tific Research, Atomic Energy Commission, and Office

of Naval Research under ATV30-1)2098i Unclassified
The use of the asymptotic condition it electrodynamics
is criticized and an alternative approach suggested which Published in Phys. Ltrs.. v. 1: 342-344, July 15, 1962.
utilizes specific properties of the radlation- .auge Green's
functions. This technique is based upon the introduction Two experiments designed to test two hypothetical
of a nonlocal field operator which has the property of photon-photon mechanisms which were proposed to
asymptotically creating physic;-] electrons without the account for the frequency (red) shift of galactic light:
usual emission of soft quanta. It is s5.own by means of a shift which is generally attributed to the Doppler
an eiample how a cross-section may be calculated with- effect from an expanding universe are reported. Both
out either the appearance of spurious infrared divergences experiments gave negative results and evidence against
or the improper Imposition of an asymptotic condition, these hypotheses. The experiments were done using the
(Contractor's abstract) M6ssbauer effect with 14. 4 ker photons which were made

to pass through a one--intre long X band cylindrical
cavity, and tube kept at a temperature of 1300*K, each

1738 of which simulated the black body radiation field of
outer space.

Massachusetts Inst. of Tech. Lab. for Nuclear Science,
Cambridge.

RADIATION rjF LOW ENERGY QUANTA IN NUCLEAR
REACTIONS by H. Feshbach, D. M Yernne and others.
[1962] [221p. !ncl. diagr. refs.. (Sponsored jointly by
Air Force Office of Scientific Research, Atomic Energy
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1~40 Atomic Energy Commission, and Office of fMvsl Re-
search under IAT(30-l)2098D Un.,:>cttfleJ

M.%I~,sachusetts Inst. of Tech. f Lab. for Nuclear Science]
Cambridg-e. Presented at meeting of the Amer. Phys. Sor. .

Waidhington, D. C., Apr. 23-26, l5962.
A SEARCH FOR A wý MESON IN THE MASS RANGE
OF 300-500 ME1Y (Abstract), by D. Luckey, D. Garelick Publi'shed In Bull. Amer. Phys. Soc.. sr'is n, r. 7
and others. 11962] 1 1lp. (Sponsored jo!ntly by Air Force M. W- 13. 1962.
Office of Scientific Research, Atomic Pnergy Commis- 49
sion. and Off, ce of Naval Research uinder [AT7130-l!)- The energy levels of Ca from 0- to 5-mey excitatiou
20981i Unclassified ciergy ha.'e been Investigated through the reaction

Ca 4 8 (t4.'p)Ca49 using 7.0-mev deuterous. Tae targe*
vresented at meeting of the Amer. Phys. Soc., New -onsiated of CaCO 3 enihdtoS.:% rf48an epo-
York, Jan. 24-21, 1962. erce o3. 4 n vp

rated onto a thin go'd foil. The angilar distributions
Published in Bull. Amer. Phys. Soc.,. Series 11. v. 7: and energy spectrum of the reaction V rotons we% e meas-

40 i? T 1962. ured using the MIT single- and multiple-pp specUt--
graphs, with the angular-distribution data obut~ied from

The existence of a heavy neutral meson is suggested by 7. 5 to 172.5 deg in 7. 5-deg intervals. A preliminary
electron scattering experiments and has been sý--ght by analysis of the proton groups, corresponding to levels at
many experimenters. We have searched for a wo meson 0- and 2.026-mev excitation in Ca 4, Indicates that these
assumjing that they are coherently produced from complex levels correspond to the 2p3 ., and 2p1 , single-particle

232 L'
nucle- wiih a cross section ?roportional to A in the levels, in agreement with previous work. The analysis
forward direction (as are -j's), the decay mode is of the dita and shell-model configuration of the remain-

i ', and the spin Is 1. Single and double v' photo- Ing observed levels are discussed.
prodaction are suppressed by conservation of angular
.momentum. The experiment consisted of 3 total-
absorption gamma-ray counters located to optimize the 1743

& ~detection efficiency of w.?s of mass 300-500 mnew. Tar-
gets of carbon and titanium were used In the breznsstrah- Massachusetts Inst. of Tech. Lab, for Nuclear Science,
lung beam of the Cornell Synchrotron. The pulse heights Cambridge.
and arrival times of events were recorde~p ln
Analysis sets a maximum limit of 5 x 10 cm .sr for SOIME CONSEQUEN CES OF )NON1FORMTY OF
the production from hydrogen with the above assumptions. SOLAR WIND VELOCITY, by V. Sarabbat. 119621
Variou.s backgrounds will be discussed. 13]p. Ine. diagr. (Sponsored jointly by Air Force Office

of Scientific Research. Atomic Energy Commislon, and
Office of Nava! Research under AT(30-1)2098)

1741 Unclassified

Massachusetts Inst. of Tech. Lab. for Nuclear Science, Published In Jour. Geophys. Research. v. 88: 1555-
Cambridge. T:'aY-W Mr. 1, .963.

TUE SEPARATION OF WORLD-WI[DE CHANGES OF Conditions have been e=.tmined In interplanetary space
ISOTROIPIC INTENSITY FROM THE DAILY VARIATION along the solar equatorial plane that are likely to arise
OF COSMIC RAYS, by U. R. Rao. [196211[41p. Incl. when the radial velocity of Mhe solar windits a function of
dtagr. table. refs. (Sponsored jointly by Air Force solar longitude. Some broad consequences of the growth
Office of Scientific Research, Atomic Energy Commis- and decay ofl regions of activity and enhanced witnd velocity
sion. and Office of Naval Research under A7130-1)2098) as a func-tion of time have been considered. It has beiip

Unclassified shown that the resulting 2-dimensional model has attrac-'
tive features relevant to the Interpretation of several

Published In Jour. Greophys. Research, v. 68: 2049- observed cosmic-rav variations.

It is shown that the conditions required for the validity 1744
of the method of Sekiddo et al. make its application im-
possible at the moment, due to the unavailabillty of Massachusetts Inst. of Tech. [Lab. for Nuclear Science]
suitable stations. Cambridge.

SOME EXPERIMENTAL ATTEMPTS 10 DETECT
1742 COSMIC GAMMIA RAYS, by W. L. lKrausztaar and G.

W.. Clark. (1961] [51p. inc. illus. diagra. (Spo~nsored
Massaichusetts Inst. of Tech. [Lab. for Nuclear Science] jointly by Air Force Office of Scientific Research,

Cambrdidge, Atomic Energy Commission and Office of Naval Re-
search under IA7130-1)20981; and National AeronauticsISINGLE-PARTICLE LEVEIS OF Ca49 (Abstract), by E. and Space Administration) Unclassified

Kashv, A. Sperdut,3 and others. 1196211[llp. (Sponsored
jointly by Air Forl.e Office of Scientil", Research, Presented 2-t Irnternat'l. Conf. "n Cosmic Rays and the

Earth Storm. Kyoto (Japtn). Sept. 4-5, 1961.
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Published in Jour. Phys. Sot. Japan, V. 17, Sup 1. Tne li T-ONR Van die (irsaW accele.-ator and the

50 me n vrsc swudaiefrom the decay of 7.1 mev were uea~ h pcrmo rtn b

obsevin tim, 17 evntsoccuredwhich could be Ft 5

ofbakgoudan te , ra surestrength are dis- deg. Preliminary analysis ol 11 proton groups up to
cusse. 1.7-mevexcitation show typical for-A-re-strippiug pat-

Ex 0 .0140.137 0.367 l.2hb 1.359 1.630 1.728
Mas~huetsas.of~h ab frNuclear Science. 1n1

The gro'rjy-t eel c7a,'.- 8
STI~tGNAYSF H (~)ANGULAR 1. 010, and 1. 192 -rev show no pronouned peaking. Pe-

DITRBUIOS RO TECl 3 5 (d, p)Cl 36 AND THE suits for levels ab,ýre 1.73 mnev are piesented.

C1 7 d,)C18 EATINS.bvA.M.H~ooenbom, E.
Kashy. and W. W. ltuechner. '11962j jlO1p. incl. dlagrs. 1747
tables, refs. (Sponsored jointly by Air Force Office of
Scientific Resezrch, Atomic Energy Commission, and Massachusetts Inst,. of Tech. Ta;b, for Nuclear Science.
Office of Naval Research under 1AT(30-1)2098j) Cambridge.

STLDY OF THE K- EAb .3,1 Boyarski. E.
Published In Phys. Rev., v. 123- 305-314. Oct. 1. 1962. C. Loh and others. 1'191621 inJ. *d dlagrs. refs.

(Sporib-red jointly by Air Force Office of Scientific Re-
The analysis of the angular di'stribution of the protons szrarrf;. Atomic Energy Commission-a.-a0 Office of

from thel" C1 5  f(d,p)C33 '3  reactions revealed 46 v:ReacunrAT3-)0) fnlnsfe
levels in C36and 4 levels in CI 3, previouslY unreported Put.-a-ed In Ph-.s. Rev.. v. 123; 2398-2402. D", l.Iand the 1. values and absolute differential cro ss sectionsI 62
for 1-0 1.roups to levels in Cl 3 r and for 7. grou-ps to levels Some properties of the various dcymodes of Kin 038. The discussion, which is given in terms of the mesons have'been studied with hc'doscope scin'tillation
shell tmodel. resulted in the following spin assignments: counters. One hundred twenty twvo K 3 events were

The 0.1*89'mev state in Cl3 ha J I'. and the Identified In the high-energy end of the muon energy.
1. 63- mev state has probably J = I. The spins of the spectrum fro-m 115 m 3 mey to 134 me: %hich ile

(0. 42 = 0. 10) t as the relative branchine aio Th
leves a 0.71,0.71, nd .30 me in areresult. together with the Ke3 branching ratio and ' he low-3, and 4-, rospectively. The observed values of thee

singl-particle reduced width 92 fo h ifrn u-energy end of the K 3 muon energy spectrum. fs ound to
shells agree quite well with the values given by satiefy a constant form factor V-A Interaction. The muon
Macfarlane and French for other nucle4. (Contractor'? longitudinal polIai. ition for the K evenms was found
abstract) -0.2 1

to be -0. 8- which st 2 standard etain from

1746 the calculated va!ue -0 61 .rsaig the constant formn fac-
tors %htch b~st Att the spectrum. A Wtelttme anallygis of
the decay mode aeTK (Massachusetts Inst. of Tech. !Lab. for Nuclear Science. :13 "ds~v iE~ r106 iliC' x

Cambridge. :6 sec. T(K -2 1 '1 -197 = 0. 032) x I sec, and

ST1dPPIN'G ANVALYSIS OF THE F 11 K2 ) ti 259 -01, a 10 sec 'sh,ch are conszste..

REACTION (Aswci y .Ab.A Sedoad'th a sinZle toxal I Ifetimne, as expected, The total life-[tes 1962) 1l1. (Sponscreci jointly by Air For~ce ~ ~ fud b ~~ ~ 3
Office of Sctentific Research, Atomic Energy Comni's- sI b n re'e. thpe-ou 8uS Tur~i
stan, and Office of Naval Research under 1AT'.30- Ii- n c In agrc-~ranch iti pretio was -meaureds Th rela
2.396 i Unclassified

t;~0- 25. A search for the orcurrence o; an tntermnediate-
Presented at rneetlnc of the Amer. Phys. So:_.
Washington, D. C., Apr. 23-26. 1962. mass lenton tn- the decayv K - -vt established 3 x 10"

as the upper lmirtt for the hranching .adio witt.
Published in Bull. Amrer. Phys. Soc., Series n. v. 7: Inc - 75 miev. tContrai-tor'z abstract!
315, Apr. 2.1962
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1748 that some 0- configurations of I spin- zero bosons do
exist, zlthougt. the larga_ values required for the tnternal

MasucuseteInst. of Tech, Lab, for Nuclear Science, vibrational and rotational quantum numbers would inhibit
Cambridge. very strongly the decay of a 0-+ meson into 4 pions.

A UN! FiED THEX)RY OF NUCLE:AR REACTION'S. 11. by'
If. Feibhbach. 11962] 1271p. cIne. refs. (Sponsored jointly 11750
fly Air Forze Office of Scientific Research. Atomic En.-
erg~y Commission, and Office of Naval Resectch under Massachusetts Inst. of Tech. National Magnet Lab..
IATt 30-112098,1) Un 'assifted -ambridge.

Puollahed 'n Ann. Phys.. v. 19: 237-313. A-g. 1962- CURRENT CARRYING CAPACITY OF SUPERCONDUCT-
ING NI)- Zr a)LE1N)IDS, by D. B. Montgomery. July

the effective Hamiltonian methot' for nuclear ,eactions 192 ~.m.dar.tberf.(FS-3015)
doscribed in an earlier paper (A Unified Theory of (AF 19(6G4)7344) AlD 282158 Unclassified
Nurlear Remactions. 1.) is generalized to include atl
possible reaction types, as well as the effects arising Also published in AppI. Phys. Ltrs., v 1: 41-43.
frum the idenitty of pxrticles. The principal device Oct. 1, 1962.
employed is th?, projection operator which selects the open
ciiar~nel compenents of the wave farnction. It is found that A mechanism of Induced persistent currents Is offered
the formal struchire o! part I providing a unified descrip- to euxplain the low current carrying capacity of Nb-Zr
-ion for direct an6 compound nuclear reactions Including solenoids. The persistent currents are Induced as the
the coupled equatiorn descritlpon for ddrect reactions re- magnet Is energized and are of sufficient magnitude to
mains v.alid in this wider context. A Kapur-Peterls ea- saturate the superconducting filaments. The magnitude
pansion may also be obtained. The concept of channel of the Induced currents can be estimated from a incas-
radii is not needed nor Is any decomposition of the wave urement of the residual field In the solenoid. The cur-
function for the system into angular momentum eigen- rent carrying capacity o! Nb-Zr solenoids is shown to be
states required, so that the expressions for transition a particular function of field, inside diameter, and geom-
amplitudes and widths are invariant with, respect to the etry. The most Important conclusion drawn is that to
angpular mornesium coupling scheme. Shiice the open generate fields in large bore magnets wtill require more
c!-ainnels can only be defined in an asymptotic sense, the wire than would be predicted from considerations neglect-
corresponding projection operators are not unique. As ing the induced currents. (Contractor's abstract)
a consequence, the projection operator nethod has a
flexibility which In the first place is consonant with the
wide range of phenomena which can occur in nuclear 1751
reaciions and In the second place can effectively exploit
an intuitive understanding of the phenomena. Examples Massachusetts inst. of Tech. [National Magnet Lab.!
of projection operators are obtained Including one which Cambridge.
leads to the Wigner-Elsenbud fornmalism-. another which
is appropriate for the strippingz reaction, and, fin-ally, STRONG MAGNETS, by F. Bitter. 119621 f71p. Inc.
one which takes the Pauli exclusion principle into Iflus. diagrs. (APOSR-3564) (AF '19(604)7344)
account- Note ft!a explicit representations of the projec- Un~classified
tion operators are not required for the development of
general formal results but are necessary if. eventually, Also published in Internat'l. Sdl. and Tech., No. 4:
quantitative calculations are made. (Contractor's 58-64, Ap-r. 'BR
abstract)

High- field magnets are expanded, particularl-, in Vie- light
of the discovery of superconductors that can carry cur-

.749rentsq at high densities in tne presence of high fields
w hno power requi re'nent at all. as opposed to; the

Massachuzsetts 'nsL of Tech. Lab. for Nuclear Science. ineaawatts required for water cooled magnets. Prob-
C~rinbeiuge. lenii of magnet design are discussed and the atlvantages

andi difficulties of the major approaches to the production
VIOLATION OF ISOTOPIC SPIN CONSERVATION IN of high fields are comprired. Several uses of high-field
ltNE DECAY OF EXCITED 1MESNC STATES, by B. T_ mnagnets are presented.
F~eld. j19621 13kp. incl. tables. refs. ýSponsored iointly
bv Air Force Office of Scientific Res-arch, Atominc

Eng oramtssiav, and Office of Naval Rebearch uinder 15
[A'31l30-1) 209-31 1 Unclas-Ifie~d

Massachusetts irist. of Tech. National Magnet Lab. .
Published In Phys. Rev. Ltrs. , v. 181-154, :-b. 15, Cambridge.
i9611.

HIGH MAGNETIC FIELDS AND HIGH FREQUENCIES,
iht, decay into 4 pious ýi a psr'sdIoscalar, I soacazir by B3. Lax. j1962] 111p. (AFOSR-3565) (AF 19(604)-

Weo I(' v s aileged to be forbidden by parity cn- 7344) Unclassified!
servatlon. Rleference Is mwde to the classic papersv.

the .- particle model of 0 1. It was previously revealed Al~so publishted in Microwave Jour. , v. 5: 13, Feb. 1962.
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The possibility of large magnetic fields in vacuum elec- oscillator strength for the interband transitions, the
tronic d&vices is discussed briefly. Several suggestiods conductivity components are evaluated for the zeroth,
for the design and development of electronic devices are first, and second power of the magnetic field over the 2
given. energy bands for the direct and the indirect transitions.

The results are used to obtain expressions for the Inter-
band Fa~raday rotation a-nd the VoIgt phase shift In the

1753 limits of w. uUg and w, - . where wis optical frequency

Massachusetts Inst. of Tech. National Magnez Lab., and wg the frequency correiponding to the energy gap.

Cambridge. In the latter case oscillatory behavior is described by
the expression near the frequency of singularities with

OSCILLA7ORY INTERBAND FARADAY ROTATION a loss term in the form of relaxation time Y. (Contrac-
AND VOIGT EFFECT IN SEMICONDUC'IOPS, by Y. tor's abstract)
Nishina, J. Kolodziejczk, and B. Lax. '19621 13)p.
Incl. dtagrs. (AFOSR-3654) (Sponsored jointly by Air
Force Office of Scientific Research under AF 19(604)- 1756
7344, Office of Naval Research, and Signal Corps)

Unclassified Massachusetts Inst. of Tech. National Magnet Lab.,

Cambridge.
Also published in Phys. Rev. Lirs. , v. 9: 55-57,
-•yT15 '2.---- HlIG- HELD SUPERCONDUCTIVITY IN NIOBIUM. by

S. H. Autler, E. S. Rosenblum, and K. H. Gooen
Some results for the Interband Faraday rotation in Ge [1962] [15p. incl. dtagrs. table, refs. (AFOSR-JI57)
are presented. It is shown that some of the difficulties (Sponsorc' jointly by Air Force Office of Scientific R.-

ncoauntered in the use of Lhe results for Faraday rota- search under AF 19(604)7344, Office ot Naval Research
dons are avoided If these are combined with measure- and Signal Corps) AD 400092 Unclassified
ments of the interband VoIgt effect.

Also published in Phys. Rev. Ltrs., v. 9: 489-493.

Dec. 15, 1962.1754

Experiments are described on the superconducting
Massachusetts Inst. of Tech. National Magnet. Lab., transition at high fields in niobium wires: from these

Cambridge. it is inferred that there may be more than one mechanism
involved and that pure niobium is a superconductor of

A HIGH PERFORMANCE D.C. M.AGNET UTLIUZING the second kind.
AXIAL COOLED DISKS, by H. Brechna and D. B.
Montgomery. Sept. 1962 [66]p. incl. illus. diagrs.
tables, refs. (Rept. no. NM.L-62-1) (AFOSR-4226) 1757
(AF 19(604)7344) AD 290778 Unclassified

Massachusetts Inst of Tecn. National Magnet Lab.,
A l-in. bore, iron-clad, water-cooled solencid recently Cambridge.
built utilized a new hexagonal cooling pattern and a num-
ber of other new design features. It produced a field of ZEEMAAND UNIAXIAL STRESS SPECTRA OF
130kgaussatl.75 megawatts. Expressions for the CAF2(Eu ), byW. A. RuncimanandC. V. Stager.
G-factor, power per unit volume, heat flux, temperature 2
rise, and burnout power are given for magnets using [19621 [21p. incl. diagrs. (AFOSR-J274) [Sponsored
hi,',agonal patterns for axial cooling. (Contractor's jointly by Air Force Office of Scientific Research tnder

abstract) AF 19(604)7344, Office of Naval Research. and Signal
Corps] AD 400881 Unclassified

1755 Also published in Jour. Chem. Phys.. v. 38: 279-280
Jan. 1. l9W.

Massacuseits lost. of Tech. National Magnet Lab.,
Cambridge. Results are given of a studr 1.'tF- splitting of the 24-

sorption line .t 24 206 cm '. The Zeeman spectra were
SEMICLASSICAL DISPERSION THEORY OF INTERBAND studied for fields from 17 to " .auss, and are con-
MAGNE'TO-OPTICAL EFFECTS, by J. Kolodziejczak, 6s
B. !Ax, and Y. Nishina. 119621 16p. Incl. refs. sistent with a separation of thu: f d state components

(AFOSR-J153) [AF 19(604)7344J Unclassified which is 1.85 times that of the ground state components.
The untaxial stress spectra are similar to those found

Also published in Phys. Rev., v. 128: 2655-2660, for CaF,(Sm
2

,) and Indicate that the upper level belongs
Dec. 5, 1962. to the 2d representation of the cubic group, the d elec-

From the classical equation of motion a conductivity tron being in an e orbit.

lensor is derived for a boe•d electron In a dc external
magnetic fieM. Then the conductivity for a circularly
polarized wave is obtained, which Is expanded in terms
of the magnetic field. With the appropriate form of the
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1758 o! nondiagonal contributions in the vicinity of HC are
mentioned. (Contractor's abstract)

Massachusetts Inst- of Tech. National Magnet Lab.,
Cambridge.

1760
ZEEMAN EFFECTOF THE R UNES IN Cr 20 3 , by C. V.
Stager. [1962] [2]p. Incl. diagr. (AFOSR-J540) (AF 19- Massachusetts Inst. of Tech. National Mi.gnet Lab.,
(604!7344) AD 408013 Unclassified Cambridge.

Presented at Eighth Symposium on Magnetism and Mag- STABIIIZATION AND CONTROL OF DC M.tGNETIC
netic Materials. Pittsburgh, Pa., Nov. 12-15, 1962. FIELDS WITH SUPERCONDUCTING SOLENOIDS, by

S. Foner. [1962 1[3p. incl. diagrs. (AFOSR-J594)
Also oublished in J'-..r. Appl. Phys., v. 34: 1232-1233. (AF 19(604)7344) AD 414067 UnclassifiedApr. T •63.

Also published in Rev. Scient. Instr., v. 34: 293-295,
The Zeeman effect of the R lines at 4.2'K in fields up Mar. 1963.
to 88 kOc "as investigated. The magnetic field has
been applied both parallel and perpendicular to the C3  The new high current superconductors can be used as

diamagnetic shields in order to stabilize and control dc
axis. When the external field is applied along the C3  magnetic fields. Although solid cylinders or solenoids
axis. all of the lines split into 2 components. No splittin.; are practical, this note will discuss some useful char-
ts observed in the perpendicular orientation. As the actecistics of solenoid structures. With a noirinal
Kramer's degeneracy has already been lifted by the ex- amount of superconducting material, structures can be
change field, the splitting is attributed to the removal devised which eliminate field changes over a given
of a subiattice degeneracy. It is well known that the spin, volime of a dc magnetic field and which simultaneoulsy
s-,stern of Cr 0 will flip when a critical field of about permit precise control and variation of the magnetic2 3
59 k0e is applied along the C3 axis at 4.2*K. The spin- field over the same volume. Some brief experimentalresults with such structures are presented.
flop phenomeno-, has been seen in the optical spectra.

From the splitting above the critical field there is tenta-
tive evidence of an anisotropic exchange interaction. 1761
(Contractor's abstract)

Massachusetts Inst. of Tech. National Magnet Lab.,

1759 
Cambridge.

MAGNETOREFLECTION IN BISMUTH, by R. N. Brown,
Massachusetts Inst. of Tech. National Magnet Lab., J. G. Mavroides, and B. Lax. [1962] [71p. incl. diagra.

Cambridg'. table, refs. (AFOSR-J596) (AF 19(604)7344)
AD 414010 Unclassified

MAGNE70ELECTRIC EFFECTS IN Cr20 3 AND
(Cr 20 3 )0 .8"(AI 2 0 3 )0 .2, by S. Foner and M. Hanabusa. Also published in Phys. Rev., v. 129: 2055-2061,
[1962] [21p. incl. diagrs. refs. (AFOSR-J541) Mar. I,96.
IAF 19(604)7344) AD) 415316 Unclassified Direct interband transitions have ,.,en osserved in the
Presented at Eighth Symposium on Magnetism and Mag- infrared magnetoreflection of single-.crystal bismuth at
netic Materials, Pittsburgh. Pa., Nov. 12-15, 1962. low temperatures. They are manifested by oscillations

which are almost periodic in 1/H. Analysis in terms of
Also published in Jour. Appl. Ph-ys., v. 34: 1246-1247, a 2-band model yields the energy gap, (g = 0.015 *
Apr. i. 0.002 ev, and also the cyclotron masses at the bottom

of the conduction band for 2 orientations of the magnetic
Magnetic field induced magnetoelectric iME) effects in field with respect to the crystallographic axes. Within
Cr20 3 and (Cr 2O3 )0 .8" (A12 0 3 )0 .2 have been examined the resolution of the instrument, the g factors of the con-
with an a.- method as a function of temlierature and mag- duction and valence bands are equal. (Contractor's
netic field. The ME effect parallel to the c axis re- abstract)
ve-ses in sign at low temperatures for both materials,
a.1L is linear in H for all temperatures up to the spin-flop 1762
field HtC after which the ME effect approaches zero. The

temperature dependence of the extrema of (dE dH) vs H Massachusetts Inst. of Tech. Natit, nal Magnet Lab.,
leads to a measure of HC vs T which agrees with earlier Cambridge.
anttferromagnetic resonance and magnetic moment data CRITICAL FIELD. ANTIFERROMAGNETIC RESONANCE
in similar materials. Complete reversibility of the ME IN Cr 20 3 (Abstract), by S. Foner. 11962] 11p. [AF 19-
effect is observed when the magnetic field exceeds HC
and then returns to lower values, thus demonstrating a (604)73441 Unclassified
stable memory of the domain distribution introduced Presented at meeting of the Amer. Phys. Soc.,
duri g magnetic annealing. Brief remarks are made on Baltimore, Md., Mar. 26-29, 1962.
the ý':.gular dependence of the ME effect, and indications
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Published in Bull. Amer. Phys. Soc., Series 11, v. 7: complete forced-convection surface-boiling curve. Data
"IWF WT,, ar. 26, 1962. for a small-diameter tube indicate that the bubbles

formed at incipient boiling can trip the laminar or trran.i-
Earlier high-field, antiferromagnetic-resonance (AFMR) tion boundary layer to a fully-developed turbulent boundarl
expertments at 35 and 70 lmc/sec have been extended In layer. The region of vigorous boiling coincides approxi-
the critical-field region. Both high-magnetic fields and mately with the extrapolation of the pool-boiling curve
high frequencies are essential for such measurements, tn one set of experiments. In other experiments, pool-
In addition to the zero-frequency, "spin flop" resonance boiling data were strongly Influenced by fluid and surface
and critical-field resonance (CFR) at 35 kmnc'sec, the conditions, as well as by bubble-induced convection in
CFR has been examined in the narrow angular region the pool. It is concluded that fully-devel.-ped forced-
with the applied field nearly parallel to the principal convection boiling can be related to pool bo'ling by
axis of Cr 20 3 as a function of frequency, angle, field, either direct extrapolation or superposition of forced
and temperature. The results at 70, 95, and 116 kmc' convection. Burnout flux increases with decreasing tube
sec are in good agreement with the earlier experiments diameter. Flow oscillations caused by system compres-
and with computer calculations obtained with the molecu- sibility can greatly reduce the burnout heat flux in the
lar-fleld approximation for the CFR resonance and for subcooled region. This instability is particularly diffi-
the usual AFMR. The CFR and the usual AFMR are cult to avoid with tubes of very small diameter. (Con-
restricted to angles of less than 4 and 41 degrees, re- tractor's abstract, modified)
spectively, for the highest frequency, and to correspond-
ingly smaller angles for lower frequencies. Some
methods of observation and limitations of the small-angle 1765
resonance are also discussed. Massachusetts Inst. of Tech. Natlonal Magnet Lab.,

Cambridge.
1763

HIGH-FIELD ANTI FERROMAGNETIC RESONANCE IN
Massachusetts Inst. of Tech. National Magnet Lab.. Cr 2 0 3 , S. Foner. f1962] [15]p. incl. thus. diagrs.

Cambridge. table. refs. (Sponsored jointly by Air Force Office of
EFFECT OF UNLAXIAL STRESSONTHE SPECTRUM Scientific Research under [AF 19(604)7344]. Office of

OF CaF 2(Sm 2), by W. A. Runciman and C. V. Stager. Naval Research, a.d Signal Corps) Unclassified

[1962] 12kp. Incl. .lagrs. [AF 19(604)7344] Published in Phys. Rev., v. 130: 183-197, Apr. 1, 1963.

Unclassified Antiferromagnetic resonance (AFMR) experiments in

Published In Jour. Chem. Phys., v. 37: 196-197, single-crystal Cr 2 0 3 are summarized with specific
IJaT-r7 . emphasis on the high-field resonance mode. Most of the

experiments involve pulsed magnetic fields and milli-
The stress causes splitting of the absorption line at meter wavelength radiation. A brief description of the
14483 cm- and the shift to a lower wave number of the experimental techniques is included. The experimental

1m1  results include AFMR as a function of temperature
fluorescence line at 14110 cm" 1 . Theei effects are (from 4.2°K to the Neel temperature). frequency (36 to
interpreted on the basis of the energy level diagrams. 135 kmc/sec), magnetic field, and angle between the

magnetic field and the c axis. Results of the spin-flop
resonance mode are also presented as a function of

1764 temperature, field, frequency, and angle. Magnetic
measurements at the spin-flop and low-field static sus-

Massachusetts Inst. of Tech. National Magnet Lab.. ceptibility measurement both parallel and perpendicular
Cambridge. to the c axis are also given as a function of temperature.

Normalized plots of the AFMR based on the molecular
FORCED-CONVECTION SURFACE-oDOILUNG HEAT field approximation are presented as a function of angle
TRANSFER AND BURNOUT IN TWJBES OF SMALL and field and compared with experiment. The AFMR
DIAMETER by A. E. Bergles and W. M. Roshenow. experiments agreed with the molecular field results
May 25, 1962 [144]p. ncl tilus. diagrs. tables, refs. when the static susceptibility data were included in the
(Technical rept. no. 8767-21) (AF 19(604)7344) calculations. The characteristic quantity (2 H HE A

Unclassified where HE is the exchange field and HA is the anisotropy

A heat-transfer apparatus was designed and constructed field. Is 60 * 3 kgauss from 4.2 to 235°K. The unusual
for the study of forced-convection boiling in small temperature independence of (2 HEHA) i Is partly
channels. In the region of low wall superheat, the heat
flux can be predicted by available correlations for forced accounted for by the crystalline field contribution to HA
convection. Data indicate, however, that these correla- which is only 700 gauss at 4. 2°K. Assuming only dipolar
tlions do not properly account for the radial variation of and crystalline field contributions to HA the crystalline
properties for water at high temperature difference. An
analysis for the prediction of the inception of first signtfi- field portion at low temperatures is 1000 gauss. This
cant boiling was developed. Experimental results are in corresponds to an axial D contribution which Is 1 9 that
good agreement with analytical predictions. The analysis of Cr 3 ÷ in A120 3 and of the opposite sign. More recent
provides information necessary for the prediction of the
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optical and related data whici confirm this result are 1768
discussed and some possible mechanisms of the u;iuual
temperature dependence are ind-lcated. A nonzero value Massachusetts Inst. of Tech. National Magnet Lab.,
of the parallel static susceptibility at low fields is also Cambridge.
observed and briefly discussed. (Contractor's abstract)

OSCILLATORY QUANTUM EFFECTS IN THE ULTRA-
SONIC VELOCITY IN BISMUTH, by J. G. Mavroides,

1766 B. Lax and others. [1962] [3p. incl. diagrs. (Spon-
sored jointly by Air Force Office of Scientific Research

Massachusetts Inst. of Tech. National Magnet Lab., under [AF 19(604)7344], Atomic Energ" Commission,
Cambridge. Office of Naval Research, and [Signal Corps)

Unclassified

NONLINEAR INTERBAND AND PLASMA EFFECTS
IN SOLIDS. by B. Lax. J. G. Mavroides, and D. F. Published in Phys. Rev. Ltrs., v. 9: 451-453,
Edwards. [1JS62] [3]p. incl. diagr. (Sponsored jointly 1T'Tc.-,-T--62.
by Air Force Office of Scientific Research under [AF 19-
(604)73441, Office of Naval Research, and Signal Corps) Preliminary results are reported of observations of

Unzlassifled oscillatory changes in sound velocity in bismuth at 4°K
as magnetic field is varied. These are presumed to

Publisheo in Phys. Rev. LMrs., v. 8: 166-168, Feb. 15, arise from a quantum meclhanism similar to the de Haas-
1902. van Alphen effect. Pulsed ultrasonic longitudinal waves

of 20 and 33 mc/s were used, and a maximum Avv of
The magnitude of second harmonic emission under stimu- about 10" has been observed.
lation by a ruby laser was measured for a number of
piezoelectric and ferroelectric materials, and the re-
sults are discussed In terms of a semiclassical theory. 1769

Massachusetts Inst. of Tech. National MAgnet Lab..
1767 Cambridge.

.Massýichusetts Inst. of Tech. National Magnet Lab.. PERSISTENT CURRENTS IN HOLLOW CYLINDERS OF
Cambridge. NIOBIUM-TIN (Abstract), by F. Rothwarf, R. C. Thiel,

and K. H. Gooen. [1962] [lJp. (Sponsored jointly by
OSCILLATORY INTERBAND VOIGT AND FARADAY Air Force Office of Scientific Research under [AF 19-
EFF _C S IN GERMANIUM (Abstrac: 0 by Y. Nishir.a, (604173441, Office of Naval Research, and Signal Corps)
JI K .zlejczak. and B. Lax. [1962] [I)p. [AF 19(604)- Unclassified

Unclassified
Presented at meeting of the Amer. Phys. Soc.,

Ssc-ited at meeting of the Amer. Phys. Soc., Baltimore. Md., Mar. 26-29, 1962.
Cleveland, Ohio, Nov. 23-24, 1962.

Published in Bull. Amer. Phys. Soc., Serles II, v. 7:
Published in Bull. Amer. Phys. Soc.. Series II. v. 7: 10, -fa-r. 26, 1962.
5-'35, Nov. 23-24, 1962.

Persistent currents have been established In hollow
The interband Voigt effect in germanium was measured cylinders of sintered niobium-tin by dc and pulsed mag-
for pboton energies from 0.790-0.845 ev at room tempera- netic fields at 4.2'K. Slowly varying fields produced a
lure in a 4-u -thick sa.-ole in magnetic fields up to 59 maximum persi.stent field of nearly 25 koe(corresponding
kgauss. The rotation of a liner.e•y polarized wave vas to a current density of over 105 amp. cm2•. while pulsed
measured by the technique pr,.viously described. From fields gave about 15 koe. In both cases, for increasing
this. a plot of the VoIgt phast shift vs photon energy ;nd decreasing fields, the internal axial field changed in
was derived. The results showed the oscillatory behavior steps. As HexI was slowly increased, Htnt remained
due to the direct transitions between the various lowest
Landau levels observed in magnetoabsorption. Aniso- constant until the samples momentarily become normal,
tropy of phase shift as well as energy was observed with permitting Hext and Hint to equalize. Hint again re-
magnetic fields along dilferent crystal directions. With mained constant if H was reduced to zero. However,
a phenome.ological relaxation time, the line shapes of pulsed fields ext

the interband Faraday rotation and Voigt effect were tn 10 msec rise. -80 msec tail), H
calculated from the semiclassical dispersion theory and Hint usually did not equalize after a step. In cylin-
developed recently. The experimental restlts for the ders 2.75 cnm long x 1. 6 cm o. d. x 0.7 cm i. d.. the first
line shapes were in good qualitative agreement with those step occurred for 10 koe - Hex 25 koe depending on
of the theory. x

on dtlexedt, the higher limit corresponding to lower

rates. Further Increase of Hext gave rise to similar

jumps of Itint" For unknown reasons, cylinders with

thicker walls ar.d/or largcr outer diameters osually gave
lower persistent fields.
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1770 1772

Massachusetts Inst. of Tech. National Magnet Lab., Massachusetts Inst. of Tech. National Magnet Lab.,
Cambridge. Cambridge.

THEORY OF INTERBAND FA RA OAY AND VOIGT ZEEMAN SPECTRUM OF SAMARIUM-ACTIVATED
EFFECTS IN SEMICONDUC'IR1, ( Abtt.-c0 by B. Lax, CALCIUM FLUORIDE (Abstract), by W. A. Runcir-t
Y. NIshina, and J. Kolodziejczak. [1962] Ilp. jAF 19- and C. V. Stager. [1962] [lip. [AF 19(604)7344]
(604)7344] Unclassified Unclassified

Presented at meeting of the Amer. Phys. Soc., Presented at meeting of the Amer. Ph.ys. Soc., New
Cleveland, Ohio, Nov. 23-24, 1962. York, Jan. 24-27, 1962.

Published In Bull. Amer. Phys. Soc., Series II, v. 7: Published in Bull. Amer. Phys. Soc., Series II, v. 7:55Y o•', N 962. 8-U, Ja-71-4: 1962.

A quantum formulat'on of the conductivity tensor has The Zeeman splitting of t!.a fluoreb."ence line at 14111
been utilized to calculate the interband Faraday rotation cm"

1 
has been observed in crystals of CaF 2 (Smn) at

and Voigt effect in a semiconductor with simple parabolic 4. 2'K in a field of 70 kgauss. The g value is about 1.3,
bands. Expansion as a function of a magnetic field for considerably lower than the Russell-Saunkrs value of
the circuLrly polarized.components yields results for 7
the Faraday rotation identical to the classical calculation 1.5 for a 7F 1 level. ;The reduction Is believed to be due
and differ from those of Boswarwa, Howard, and Lidiard. to crystal field interactions. Polarization spectra ob-
An expression for the Voigt effect is also derived for tained at 54 kgauss indicate that this transition, which
photon energies both below and above that of the energy is the one occurring in the optical maser, is electric
gap. The principal terms of interest for the oscillatory dipole in nature. Hence the transition is believed to be
region of the Faraday and Voigt effects are of the same fd 6 rath f6 6
form for the quantum and classical theories and those er than f6 Tne absorption line at
given earlier. The theory can be used to explain the line 14483 cm"

1 
shows nc splitting, and one possible explana-

shapes of the direct and indirect transitions. tion of this is that the upper frequency difference of
116 cm- 1 

is vibrational In origin.
1771

1773

Massachusetts Inst. of Tech. National Magnet Lab.,
Cambridge. Massachusetts Inst. of Tech. [Research Lab. of

Electronics] Cambridge.
ZEEMAN SPECTRUM OF EUROPIUM-AC'IWATED
CALCIUM FLUORIDE (Abstract), by W. A. Runciman EFFECTS OF EARLY PERCEPTUAL RESTRICTION
and C. V. Stager. [1962] [lip. [AF 19%604)7344] ON SIMPLE VISUAL DISCRIMINATION, by R_ Melzack.

Unclassified f19621 [2kp. incl. diagrs. (AFOSR-4191) (Sponsored
jofntly by Air Force Office of Scientific Research under

Presented at meeting of the Amer. Phys. Soc., AF 49(638)898, Air Force Office of Scientfilc Research,
Baltimore, Md., Mar. 26-29, 1962. Office of Naval Research. and Signal Corps under

iDA 36-039-sc-781081. and Naticnal Institutes of Hlealth)
Published In Bull. Amer. Phys. Soc., Series I1. v. 7: AD 404996 UnclassifiedT1, ar 6, 1962.

Also published in Science, v. 137: 978-979, Sept. 21,
The Zeeman splitting of the fluorescence line at 24206 T96 P

-1has been observed in crystals • CaF2(Eu.) at Dogs were raised from infancy to maturity in lighted
4. 2 K in a field of 32 kgauss. The splitting of the same cages that restricted thei- visual experience but did not
line Is observed In absorption and. owing to depopulation deprive them of all patterned stimulation. After they
of the hIgher levels of the ground state, only 6 lines zre were released f-.om their cages, they had greater diffi-
observed. At 20 kgauss 3 lines are observed and the c, lty than normally reared littermates in performing a
whole P-Attern tz believed to contain 10 major lines -.Vith rImple black-white discrimination and in subsequent
a spacing appropriate to a Lande g factor of 2. The 6 reversal training. (Contractor's absiract)
central components show evidence of fine st.-ucture. A
powdered sample show's the Zeeman pattern in fluores-
ence. indicating that the europlum ions are cubic sites. 1771
Line Intensities in the polarization spectra depend on the
orientation ol the crystal relative to the magnetic field. Massachusetts Inst. of Tech. Research Lab. of
An energy-level diagram is proposed to account for the Electronics, Cambridge.
observed spectra. The ground state is known to be the

8S72 stale of the f
7 

configuration, and it to suggested POWER AND ENERGY RELATIONS IN BIDIRECTIONAL
WAVEGUIDES, by P. Chorney. [1962] [16k. incl.

that the upper state belong's to the f6d cnnfiguration. A dlagrs. table. rncfs. (AFOSR-3391) (Sponsored jointly
large strain splitting of this line supports this assign- by Air Force Office of Scientific Research. Office of
ment of the upper state.
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Naval Research, and Signal Corps under DA 36-039-sc- 1776
78108. and National Science Foundation) Unclassified

Massachusetts Inst. of Tech. Research Lab. of
Alsopublished in Electromagnetics and Fluid Dynamics Electronics, Cambridge.
oTGfTT&7-•P-[a'•ma, Proc. of the Symposium, New York
(Apr. 4-6, 1961), Brooklyn, Polytechnic Prees, v. 11: TEMPERATURE DEPENDENCE OF SPIN-SPIN
195-210, 1962. SPuITING IN THE HINDERED BOTA7IR CHC1 -

Some new general theorems on the propagation properties CF 2 CI, by R. W. Fessenden and J. S. Waugh. (i362]

of a certain broad class of lossless, passive, uniform 121,. Incl. diagrs. table, refs. (AFOSR-4970) (Spon-
wa% eguides are developed. This broad class is referred bored Jointly by Air Force Office of Scientific Rearch,
tc as bidirectional. Two important cases of bidirectional Office of Naval Research, and Signal Corps under
waveguides are: (1) those containing isotropic materials DA 36-039-sc-78108, and National Institutes of Health)
and (2) those containing gyrotropic materials with the
gyrotropic axis along the waveguide axis. A feature of Also ublishedIn Jour. Chem. Phys., v. 37: 1466-1467,
the materials considered is that they are, in general.
dispersive. The theorems interrelate group velocity, Fig H
phase velocity, power, energy, and pseudoenergy. The The effective H spin coupling in CHCl2 -CCIF 2
term pseudoenergy is used to distinguish the true energy changes from 5.40 cps at -40'C to S. 60 cps at +100°C.
from the energy-like terms which appear in the complex This variation has been analyzed to obtain the difference
form of Poynting's theorem; for the case of dispersivw in potential energy between the 2 energetically distinct
media. true energy does not appear as such In the corn- staggered rotational isomers. The result is that the
plex form of Pc 'nting's theorem. As an illustration, isomer possessing a plane of symmetry is either
these theorems are applied to the plasma-filled wave- 2.0 kcal!mol more stable or 1.8 kcal/mol less stable
guide. Some general properties of tie dispersion char- than the other pair. The consequences of this result for
ac!cr are revealed. (Contractor's abstract) the theory of spin-spin splitting are briefly discussed.

(Contractor's abstract)

1775
1777

Massachusetts Inst. of Tech. Research Lab. of
Electronics. Cambridge. Massachusetts Inst. of Tech. Research Lab. of

Electronics, Cambridge.
ADAPTIVE DECISION PROCESSES, by J. L. Rosenfeld.
Sept. 27, 1962, 82p. Incl. dtagrs. table, refs. (Tech- THE EFFECT OF CLOSE COLLISIONSON THE TWO-
nical rept. no. 403) (AFOSR-3974) (Sponsored jointly BODY DISTRIBUTION FUNCTION IN A PLASMA, by
by Air Force Office of Scientific Research, Office of D. E. Baldwin. Dec. 31, 1962, 57p. incl. refs. (Tech-
Naval Research, and Signal Corns under DA 36-039-sc- nical rept. no. 402) (AFOSR-5o14) (Sponsored jointly
78108) Unclassified by Air Force Office of Scientific Research, Office of

Naval Research, and Signal Corps under DA 36-039
General adaptive processes are described. In these sc-78103, and National Science Foundation)
processes, a measure of performance is increased as AD 296211 Unclassified
the experimenter gathers more information; the actions
taken by the expe.-imenter determine both the profit and The development of a 2-body distribution function in a
the type of information gathered. In particular, the plasma for use in a kinetic equation for the 1-body distri-
adaptive decision process is a 2-person, zero-sum, m bution function is investigated. The kinemic equation i,
x n game with some unknown payoffs. this game is played obtained for a uniform plasma for these circemstances
repeatedly. The true values of the unknown payoffs are in which the time dependence of higher-order distribution
learned only during those plays of the game at whIch the functions can be assumed to occur within a functional
unknown payoffs are rezeived. The players are given lependence on the 1-particle distribution ftu,ction. The
a priori probability distributions for the %-alues of the condi"ons of validity for this functional-dependence
unknown payoffs. A measu-e of performance is defined assumption are discussed. The resulting Interaction
for the players of adaptive d,•ir:on processes. An optt- term is new in the sense that it contains no divergent
mum strategy for one r1aver is derived for the case in integrals requiling cutoffs, and it may be considt- -d
which the opponeat uses one mLee strategy, known to (e2ikT.D).
the player, repeatedly. Optimum mir,.max strategies accurate to first order in The interaction
for both players are derived for Mbe case in which the term is composed of 2 parts. The firct is a Boltzmamn
pla:yers are given the same info.-matlon about the unknown collision integral with a Debye-shielded interaction.
payoffs. An optimum strategy- !romn a restricted class The second term is due to the deviation of the shielding
of strategies, is derived for one player when he is play- cloud from a Debye shield and is the Fokker-Planck
ing aga".nst nature, which is assumed to be an opponent form, the coefficien.s of which are finite and well-be-
whose strategy is unknown but is unfavorable to the haved. Because of its form, with a convergent integral
player. (Contractor's abstract) and convergent Fokker-Planck coefficients, the solution

may be considered as a joining of the previous solutions
to this problem. (Contractor's abstract'
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1778 alst depends on sheath poteatlal, the current-voltage
cha" acteri-tics are distorted. Methods for determining

Massachusetts Inst. of Tech. Research Lab. of zero ?!,eLt,. potential, and calculating the properties of
Electronics, Cambridge. the u,.alsturbed plasma from the probe curves are given.

(Contractor's abstract, modified)
A COMMUNICA7ION ANALYSIS OF MIGH- FREQUENCY
IONOSPHE1mC SCATTEPING, by G. Etnarsson. Nov. 15.
1962, 76p. incl. illus. diagrs. refs. (Technical rept. 1780
no. 400) (AFOSR-5031) (Sponsored jointly by Air Force
Office of Scientific Research, Office of Naval Research, Massachusetts Inst. of Tech. Research Lab. of
and Signal Corps under DA 36-039-sc-78108) Electron',s, C.ambridge.
AD 416605 Unclassified

PRECISE C1dTICAL- FIELD MEASUREMENTS OF
A communication scheme for random multipath channels SUPERCONDUCTING Sn FILMS IN THE LONDON LIMIT.
ts investigated. During predetermined intervals the by D. H. Douglass, Jr. and R. H. Blumberg. 119621
transmitter sends a sounding ntignal that the receiver [61p. incl. dlagrs. tables, refs. (AFOSR-JI.3) (Spon-
uses to predict the behavior of the channel during the sored jointly by Air Force Office of Scientific Research,
intermediate time when commu|:ication is performed. It Office of Naval Research, and Signal Corps under DA 36-
is assumed that the channel varies slowly, and that the 039-sc-78108) AD 400080 Unclassified
additive noise in the receiver is low. The possibility of
representing a inultipath channel as a time-variant filter Also published Wo Phys. Rev., v. 127: 2038-2043.
is investigated. A sampling theorem for linear bandpass p 51962.
filters is derived, and the results that can be expected
when it Is used to represent a single fluctuating path with Precise measurements of the critical field of supercon-
Doppler shift are discussed. The p:ediction operation is ducting tin films were made as a function of temperature
essentially linear extrapolation: a formula for the mean- and thickness. Particular attention was paid to measure-
square error ts derived and compared with optimum ments near the transition temperature where the London
linear prediction in a few cases. Calculations on actual limnt holds. It was found that near the transition tempera-
data from ionospheric scattering communication show that ture the critical field could be expressed in the form
the method is feasible and gi-:e good correspondence with
the theoretical results. Under the assumption that the Hc = (at)1 c2 y( At), where Y and c are independent
receiver makes decisions on each received waveform of temperature. In terms of the Ginzburg-Landau theory
separately, and that there Is no overlan between succes- modified to include the lower temperatures, the constant
sive waveforms, the optimum receiver is derived. It v determines the penetration depth and the constant r ts
consists mainly of a set of matched filters, one for each different for different modifications of the field-inde-
of the possible waveforms. The predicted value of the pendent free energy. Penetration depths determined in
channel parameters is used in weighting the output from this way were found to be a function of thickness.
the matched filters to o.-tain likelihood ratios. This Assuming that the coherence length t in the film is de-
formulation provides means for dealing with random termined by the thickness and using the expression for
multipath channels in a way suitable for mathematical the thickness dependence of the penetration depth given
analysis. (Contractor's abstract, modified) by Tinkham, one can obtain a bulk coherence length j-

of approximately 2100A, as well as a bulk penetration

1779 depth of 510A, from the data. Two particular modifica-
tions of the Ginzburg-Landau theory are considered.

Massachusetts Inst. of Tech. Research Lab. of The first, which is the origI.Wal theory, predicts a valueElectronics, Cambridge. of c = 0.31. The second, which is the Gorter-Casimir
modification proposed by Bardeen, predicts a value of

PERTURBATION OF A PLASMA BY A PROBE, by J. t = 0.19. Experimentally. r was determined to have an

F. Waymouth. Dec. 26, 1962 [44kp. incl. diagrs. average value of 0. 14 ;t 0. 10. (Contractor's abstract)

tables, refs. (Technical rept. no. 406) (AFOSR-5033)
(Sponsored Jointly by Air Force Office of Scientific Re- 1781
search, Office of Naval Research, and Signal Corps
under DA 36-039-sc-78108) AD 296210 Unclassitied Massachusetts Inst. of Tech. Research Lab. of

Electronics, Cambridge.
The perturbation of the plasra by a probe is analyzed as
a problem in ambipolar diffusion, subject to the assump- SELF-DIFFUSION AND IMPURITY-CONTROLLED
tions that the mean-free path of plasma par ticles is: PIO)TON RELAXATION IN UIQLID ETIHANE, by J. V.
M1) comparable to or smaller than probe dimensions, Gaven, W. It. Stockmaver. and J. S. Waugh- f1962j
and (2) much greater than the thickness of any sheaths 141p. incL diagrs. refs. (AFOSR-JI24) (Spoasored
that may be present. Sheaths must therefore be assumed jointly I , AirForce Office of Scientific Research. Office
to be thin In comparison with probe dimensions. Anal- of Naval Research. and Signal Corps under DA 36-039-
yses are carried through for spherical probes and for s--78108; National Institutes of Hea.th, and Nationas
plane probes oriented normal to a magnetic field. The Science Foundation) AD 400082 Unclassified
results can be expressed in terms of a parameter Q
which ts approxi.iely equal at zero sheath potential .0 Also published in Jour. Chem. Phys.. v. 37: 1188-
the sum of the ratios of probe size to electron mean- Ti'191-Set.-13-1962.
free path and probe size to Ion mean-free path. Since Q
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Self-diffusion in liquid ethane, under its own vapor pres- table, refs. (AFOSR-J978) (Sponsored jointly by Air
sure has been studied over most of the liquid range be- Force Office of Scientific Research, Office of Naval Re-
tween the triple point and the critical point. The activa- search, and Signal Corps under DA 36-039-sc-78108)
tion energy for self-diffusion increases markedly from Unclassified
approximately 0.5 kcal/mol at 100°K to 3.5 kcal/mol at
30C K. The Stokes-Einstein relation is not well satisfied Also published in Phys. Rev., v. 127: 805-8'2, Aug. 1,
with either a constant molecular radius or a radius pro-
portional to the cube root of the molar volume. The re-
sults are well correlated by a free-volume expression in Two-quantum microwave magnetic resonance transitions
which the free volume,defined as an actual volume minus corresponding to AMi = & 2 have been observed for both
the volume of the hypothetical liquid at 0'K, replaces 35 37
temperature as the independent vartable. The valu,- of stable isotopes of atomic chlorine, Cl and Cl3. The
the hypothetical 0 ^K liquid volume resulting in best ,ft experimentally observed and thec,-etically predicted
the experimental 6atm is less than that determined by pcslttons of the 2 quantum transitions agree within 13
extrapolation -f the liquid specific volume to 0 K or that parts per million, which was the precision of the experi-
based upon bea fit of experimental liquid viscosity data, ment. The power dependence of the 2 quantum transitions
but it is between a value based on a hard-sphere radius Las been measured and checked with a "variation of con-
dctern.1ned frcm gas viscosity and one derived from the stants" treatment of the microwave-induced probability
second virial coefficient. Proton spin-lattice relaxation amplitudes, and agreement has been found. Variations
measurements on the liquid ethane sample over a similar in intensity between corresponding AMj = ± I and
temperature range Indicate that the relaxation is con- AM ± 2 resonances were observed and analyzed on the
trolled by mutual di'fusion of ethane and small amounts
,f dtss3lved oxygen, although the situation is somewhat basis of time-dependent perturbation theory and the
complicated by temperature dependence of the distribution Schwinger-Karplus expression for the line shape of a
of oxygen between the 2 phases. t

'-ontractor's abstract) collision-broadened resonance with saturation. Satis-
facto, ; agreement with theory is found for these Intensity
variations. The linewidths for the AM = 1 2 lines are

1782 approximately half of that for the AM, = a 1 lines; this

Massa husetts Inst. of Tech. Research Lab. of is in agreement with the results of time-dependent
E!' ,tronics, Cambridge. perturbation theory. (Contractor's abstract)

El ECTROHYDRODYNAMIC AND MAGNETOHYDR)-
DYNAMIC NONLINEAR SURFACE WAVES. by J. R. 1784
Melcher. f1962] Iv. incl. diagrs. (AFOSR-J125)
(Sponsored joih.tly by Aeronautical Systems Division: Massachusetts Inst. of Tech. Research Lab. of
Air Force Office of Scientific Research, Office of Naval Electronics, Cambridge.
Research, and Signal Corps under DA 36-0:X-sc-78108)
AD 400081 Unclassifie2' EFFECT OF ELECTROSTATIC INTERACTIONS ON

THE NUCLEAR MAGNETIC RESONANCE DIPOLAR
Also published in Phys. Fluids, v. 5: 1037-1043. HYPERFINE STRUCTURE WITH STRONG CORPELA-
Sept. 196. "ION-TIME NARROWING, by M. W. P. Str-tndberg.

[1962] [6]p. (AFOSR-J979) (Sponsored jointly by Air
A nonlii.ear formulation of electrohydrodynamic and Force Office of Scientific Research, Office of Naval Re-
mai.netohydrodynarmic surface interactions is developed search, and Signal Corps under DA 36-039- sc-78108)
which, in the absence of magnetic or electric fields, be- Unclassified
comes the classical "long" gravity-wave theory. The
results are valid for a shallo-, fighly conducting fluid Also published in Phys. Rev.. v. 127: l6? 1167,
that interacts strongly with a rigid highly conducting plate Aug. 15. 1962.
in such a way as to either conserve an electric potential
difference or a magnetic flux. rhe growth of surface The effect of electric fields on the nucl-..r magnetic
dcscontinuities from compression and depression waves resonance dipolar hyjerflne spectrum of a liquid with
is discussed, with transition electrohydrodynamic waves correlation-tine narrow'ing is examined. A first-order
originating from timelike data given to illustrate waves molecular quadrupole cifect and a secorxd-order molecu-
that are partly controlled by gravity and partly by the lar electric dipole effect (Stark effect) of observable
electric field. Waves initiated from spacelike data are magnitude are predicted. The results are discussed with
also described, and the integral jump conditions derived, reference to the iroton magnetic reso.-nce In water.
tContractor's abstract) (Contractor's abstract)

1783 1785

Massachusetts last. of Tech. Research Lab. of Massachusetts Inst. of Tech. Research Lab. of
Electronics. Cambridge. Electronics, Cambridge.

TWO- QANTUM TRANSITIONS IN THE MICROWAVE VELOCITY OF SOUND IN LIQUID HEIJUM AT LOW
NLAGNETIC RESONANCE SPECTR U. a F ATOMIC TEMPERATURES. by W. M. Whitney and C. E. Chase.
CHILORINE. by G. J. Wolga. (1962] (8]p. incl. diagrs, [1962 131p. Incl. diagr. (AFOSR-J9al) (Sponsored
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Jointly by Advanced Research Projects Akency: Air Light from a ruby laser was focused to intersect a
Force Office of Scientific Reseercn, Office of Naval Re- magnetically confined electron beam perpendicularly.
search, and Slgaal Corps under DA 36-0?9-sc-78108) and the scattered radiation was detected at an angle of

Unclassified 56ý to the electron beam (90' to the laser beam). The

intensity of the detected rad!Rtion was 1018 of the laser
Presented at meeting of the Amer. Phys. Soc., output. The number of photoelectrons produced in the
Washington U., Seattle, Aug. 27-29, 1962. detector due to Thomson scattering -,as close to the

value predicted from the scattering cross- sections.
A;bstract published in Bull. Awer. Phys. Soc., Series Allowance was made for the effects of scattering of later
T, v.7:7,2"2'-g.~'7, 1962. (Title vaAes) light other than by the electron beam and for the optical

radiation generated by the clectron beam and electron
Also published in ?hys. R.v. Ltrs., v. 9: 243-245, source.

The velocity of sound in liquid helium under its saturated 1788
vapor pressure has been measured at 1 mci-sec between
0.15 and 1. 4 K with a resoludon of approximately I part Massachusetts (nst. of Tech. Research Lab. of

in 104 using a phase-compar stn technique previously Electronics, Cambridge.
described. Near O0K, the velocity is Independent of
temperature. With increasing temperature the velocity INTERAC2IONS BETWEEN SOUND WAVES, by L. W.
increases slightly, passing through a maximum in the Dean, I1. [19621 [6]p. incl. diagrs. (AFOSR-1984)
vicinity of 0. 65 'K, and then falling almost linearly be- (Sponsored jointly by Air Force Office af Scientific Re-
tween this temperature and 0.9 °K, with a slope of search, Office of Naval Research. and Signal Corps
-1. 6 m/sec- 'K. At higher temperatures, the rate of under IDA 3C-039-sc-7810P]) Unclassified
decrease is more rapid. Between 0.15 ' and 1.4'K, the
total decrease in the velocity is 1.9 ± 0.1 m!esec. The Also published in Jour. Acoust. Soc. Amer., v. 34:
attenuation was also observed at this frequency. Its be- TW0: •4T,-A'u-'g. 1962.
havior is consistent with that reported in the preceding
paper, its maximum occurring at 0.75'K. Ecact solutions for the interaction between 2 concentric

cylindrical waves and between 2 concentric spherical

waves are presented. The scattered-pressure amplitude
1786 in the far field is shown to be constaut in the cylindrical

Massachusetts Inst. of Tech. Research Lab, of case and to be proportional to r"I In r •n the spherical
Electronics. Cambridge. case, where r is the distance to the source of primary

waves. A near-field solution is derived for the scattered

SUPERCONDUCTING TRANo1TION TEMPERATURE OF waves generated when 2 sharply defined, plane-waveSUPERIMPOSEDUCTINGSOFTIN ATDESMLVERATUE by Wbeams of square cross section intersect at right angles.
SUPERIMPOSED FILDH S OF IN AND SILVER, by W. A. A comparison is made of the theory with recent exveri-
Simmons and D. H. Douglass, Jr. o1962t [3bp. Incl. ments in which beams of circular cross sectio:, were
dlagrs. (AFOSR-J982) (Sponsored jointly by Air Force used. It is concluded that if the scattered waves do exist.
Office of Scientific Research, OffIce of Naval Research, the'r amplitudes are at least 40 do below those that are
and Signal Corps under DA 3f,039-sc-78108) predicted by this theory. When a hard object Is placfe

Unclassified in the region of intersection, scattered waves are ob-

Also published in Phys. Rev. Ltrs., v. 9: 153-155, served. This effect can be explainid 
tb- the fact that

with the addition of the hard object (a cylinder) the
Aug. -"' primary waves have components of the same symm~try.

The depression of the superconducting transition tem- These components are the waves scattered from %,.p

perature of thin films of Vin by super • iposed films of primary beams by the object. Evidence is presented
lo ato show that these components, having the same sym-

silver and cobalt --as observed4 and ,-. ,,pared with theory. metry, interact strongly in the volume surrounding the
object. (Contractor's abstract)

1787

Massachusetts Inst. of Tech. Research Lab. of 1789

Electronics, Cambridge. Massachusvtts Inst. of Tech. Research Lab. of

"TFONMON SCATTERING OF OPTICAL RADIATION Electronics, Cambridge.

FROM AN ELECTRON BEAM. by G. Flocco and E. PERCEPTION OF TWO-COMPONENT NOISE BURSTS,
Thompson. [1962] [3]p. incl. Illus. dtagr. table.Thomson [162][3]. icl. llu, dagr taleby K. N. Stevens, R. R. Sa-idel. and A. S. House.

(AFOSR-J983) (Sponsored jointly by Air Force Office of b K[1962] [3]p. Incl. dlagrs. (AFCRL 63-179, (AFOSR-
Scientific Research, Office of Nava. Research, arnd Sig- J985) (Sponsored jointly by Air Force Cambridge Re-
nal Corps under DA 36-039-sc-78108; and Na.tional search Lab.: Air Force Of ice of Sciereific Research.
Science roundaticn) Unclassified Office of Naval Research. and Signal Corps under

Also published in Phys. Rev. Ltrs., v. 10: 89-91, DA 36-039-sc-78108, and National Science Foundation)
Unclassified

Feb.
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Also-ublished in Jour. Acoust Soc. Amer., v. 34: 1791
t"5+-I•- Dec. 1962.

Massachusetts Inst. of Tech. Research Lab. of

In a series of experiments, listeners were asked to Electronics, Cambridge.
r-ake augments of the relative duration, loudness, and
stress associated with the components of stimuli consist- FAR-INFRARED IN'CERFEROMETER FOR THE
ing ot se.Iuences of 2 noise bursts. The over all duration MEASUREMENT OF HIGH ELECTRON DENSITIES, by
of each stimulus was the same, and the 2 components S. C. Brown, G. Bekefi, and R. E. Whitney. [1962]
were given various relative intensities and durations. 16]p. Incl. illus. diagrs. table. (AFOSR-J987) (Spon-
All response sets demonstrate a marked asymmetry, sored jointly by Air Force Office of Scientific Research,
parti'•ularly those requiring a judgment of the stress Office of Naval Research. and Signal Corps under DA 36-
pattern of the sequence. (Contractor's abstract) 039-sc-78103; and Atomic Energy Commission)

Unclassified

1790 Presented at meeting of the Amer. Phys. Soc.,
Northwestern U., Evanston. Ili.. June 19-21, 1962.

Massachusetts Inst. of Tech. Research Lab. of

Electronics, Cambridge. Abstract published in Bull. Amer. Phys. Soc., SeriesITr- -.u1eT10, 1962.
TANDEM USE OF GRATINGS AND ECHELLE-.- TO
INCREASE RESOLUTION, LUMINOSITY, AND COM- Also published in Jour. Opt. Sor. Amer., v. 53: 448-
PACTNESS OF SPECTROMETERS AND SPECTIO- 1W Apr. -FME
GRAPHS, by G. W. Stroke and H. H. Stroke. [1962]
i6]p. incl. illis. diagrs. refs. (AFOSR-J986) (Spon-- The awvrage electron concentration of a gas-discharge
P'red jointly by Air Force Office of Scientific Research, plasma can be inferred from the phase change ettered
Office of .Naval Research, and Signal Corps under by an electromagnetic wave in its passage through ihe
DA 36-039-sc-78108) AD 403615 Unclassified mediutj. With available microwave generators, the

maximum electron density that can be measured is ap-
Also published in Jour. Opt. Soc. Amer., v. 53: 333- proximately 3 x 10 1 4 

cm"
3

. On the other hand, Inter-"JI'M'a.r. 1963. ferometers that operate at optical wavelengths become
insensitive at electron densities less than approximately

The principle of tandem 'series) arrangements of spec- 1016 c_ An infrared tnterferometer Is described
troscopic elements-used with prisms In 1861 by

Kirchhoff and Bunsen:., later applied to Fabry-Perot here which operates at 0.03 cm wavelength and Is able

ktalons, and more recently to concave gratings in tl'.m to detect densities above 5 x 1013 cm"
3 

in a plasma
soft x-ray domain- has been successfully extended ,o column 1-cm thick. In the design, incoherent rs.diatlon
high-resolution gratings and echelles. For example, from a mercury arc lamp is split by a diffraction grating
when 2 gratings are used in series near autocollimation, and the plasma placed in one of the diffracted beams.
the resolving power is doubled as eompared with a single The beams are then recombined and fringe shifts mems-
element at the same angle. Moreover, for a given linear ured by a Golay detector. (Contractor's abstract)
dispersion, the luminosity may be increased up to a fac-
tor of 4 (for perfect reflectivity and blaze), since the
doubled angular dispersion within a constant aperture 1792
permits the reduction of focal length by a factor of 2.
The advantages po•nted out here also characterize multi- Massachusetts Inst. of Tech. Research Lab. of
pie-pass arrangeme 's, first described for prisms by Electronics, Cambridge.
Wadsuorth ýn 1895 a:nd atpatn emphasized by Couderc.
Jacquinot. and Wali. -d for gratings by Hulthen, Rank, A MULTIPLE CHANNEL EEG TELEMETERING, SIS-
and others. These .ýý-.n at:es inticate the possibility TEM. by F. T. Hambrecht, P. D. Donahue, and R.
of extending multiple-pass .Arrangements to the use of Melzack. (1962] [

4
1p. incl. titus. diagrs. (AFOSR-

echelles when the additional mirror reflection is accept- J989) (Sponsored jointly by Air Force Office of Scientific
able. Design characteristics for tandem use of gratings Research, Office of Naval Research. and Signal Corps
in monochromators and for tandem. use of high-order under DA 36-039-sc-78108; and National Institute, of
gratings (echeletics, echelles) in broad-range spectre- Health) Unclassified
craph arrangements, as well as experimental results,
are presented. The single-echelette (echelle) spectro- Alsopublished In Electroencephalog. and Clin.
graph arrangement whicl. is basic to the tandem extension NeophysioF, . 15: 323-326, Apr. 1963.
is that first suggested by Shane and mounted, crossed
with a prism, by Wood in 1947, and similarly mounted, A 4-channel EEG telemetering system Is described.
crossed with i grating, by Harrison. Archerand Camus Detailed diagrams of the components of the system and
in 1952. In the tandem arrangement o-.ny simple geo- of oscillators used for calibration and adjustment of the
metrical alignment, with no phase adjustment between demodulators are provided.
the 2 gratings,is required, urlike the mountidg for grat-
ing mosaics with several coplanar gratings. (Contrac-
tor's abstract)
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"1793 Force Office of Scientific Research, Office oa Na-al Re-
search, and Signal Corps under IDA 36-039-sc-'8108 j)

Massachusetts Inst. of Tech. Research Lab. of AD 410054 Unclaustfiod
Electronics. Cambridge.

TAlsojpubilshed in Phys. Fluids, v. 5: I523-153-0. Dec.
STHEM•L NOISE IN LINEAR. LOSSY, ELECTRO- UTb-
1.'AGN`ETIC MEDIA, by M. Vanwormhoudt and H. A.
h•us. (1962] [6p. incl. diagr. (AFOSR-J991) (Spon- A 2-body distribution fun 2tion in a plasma Is develo- -d
sor,.d jointly by Air Force Office of Scientific Research, for use in a kinetic equation for the 1-body distributiot.
Office of Naval Research, and Signal Corps ur.der DA 36- function. The kinetic equation is obtained for a unifor:n
039-sc-78108) Unclassified plasma for circumstances in which the time dependence

of higher-order distribution functions can be assumed to
Als•_published in Jour. Appl. Phys., v. 33: 2572-2577, occur within a functioral dependence on the 1-particle
Au. distribution function. The resulting interaction term is

new, in the sens., that it contains no divergent integrals,
The thermal radiation of lossy media is described by a and is considered accurate to first order In
random current-source term that is introduced into (e2 KT)D).
Maxwell's equations. The media treated are linear, in D
general anisotropic, nonuniform, and such that the con- The first is a Boltzmann ccllision integral with a Debye-
stituent relations are not loca. relations, but are de- shielded interaction. The second term is due to the
scribed ir terms of a Green's operator. For such media, deviation of the shielding cloud from a Debye shield and
in thermodynamic equilibriumit is shown that simple is of the Fokker-Planck form, the coefficients of wh,z'i
relations exist between the correlation and spectral den- are finite and well behaved. Because of its form, with
sity matrices of the random current-source field and the a convergent collision integral and convcrgent Fokker-
Green's conductivity operator. These relations are Planck coefficients, the solution may be considered a
analogous to Nyqutst's theorem of lumped circuits, joining of the previous solutions to tre prob!em. (Con-
(Contractor's abstract) tractor's abstract)

1794 1796

Massachusetts Inst. of Tech. Research Lab. of Massachusetts Inst. of Tech. Research Lab. of
Electronics, Cambridge. Electronics, Cambridge.

CONTAINMENT OF PLASMAS BY HIGH-FREQUENCY THE RELAXATION SPECTRUM OF NICKEL-TRIGLY-
ELECTRIC FIELDS, by M. Ericson, C. S. Ward, and CINE COMPLEXES, by J. 1. Steinfeld and G. G.
others. [1962) 16]p. incl. Illus. diagrs. refs. (AFOSR- Hammes. [1962] [31p. incl. tables. 1AFOSR-J996)
J992) (Sponso-ed Jointly by Air Force Office of Scientific (Sponsored jointly by Air Force Office of Scientific Re-
Research, Office of Naval Research. and Signal Corps search, Office of Naval Research. and Signal Corps
under DA 36-039-sc-78108; Atomic Energy Commission, under DA 36-039-sE -76108, and National Institutes of
North Atlantic Treaty Organization, and the Phillippe Health) Unclassified
Foundation) Unclassified

Also published in Jour. Phys. Chem., v. 67: 528-530,
Also published in Jojr. Appl. Phys., v. 33: 2429-2434, Feb."•" Aug. 1962.

The rate constants for formation of mono- di- and tri-
A cylindrica' plasrma column was produced in hydrogen triglycine complexes of Ni(n) were determined from re-
by a microwtve electric field crossed with a static mag- laxation time measurements, as an extension of previous
netic field. Unte,- certain conditions of gas oressure, work on diglycine. The complexes of NI(Il) with trigly-
magnet.c field, and strength of 'the microwave field, the cine were studied in order to observe the effects of in-
plasma did not entirely fill the volume available to It but creasing the size and complexity of the ligand.
appeared as a narrow, perfectly stable, cylindrical
column with a diameter as small as 1 A of the dlametr
of the discharge tube. The experimentally observed 1797
properties of this "constricted" discharge are described.
It is shown that they can be explained by treating the Massachusetts Inst. of Tech. Research Lab. of
plasma as a compressible dielectric medium. (Contrac- Electronics. Cambridge.
tor's abstract)

SFIN SESITINITY '1O THERMAL STIMUL, by R.
Melzack, G. Rose, and D. McGinty. [1962] f141p. incl.

1795 Illus. refs. (AFOSR-J997) (Sponsored jointly by Air
Force Office of Scientific Resarch. Office of Naval Re-

Massachusetts Inst. of Tech. Research Lab. of search, and Signal Corps under DA 36-039-sc-78108.
Electronics, Cambridge. and Natior.al Institutes of Health) Unclassified

CLOSE COLLISIONS IN A PLASMA, by D. E. Baldwin. Also published in Exper. Neurol., v. 6: 300-314, Oct.
[1962] f8h). (AFOSR-J995) (Sponsored. .,,1. by Air
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Oist.rtiutivii p.tttin.% of Litaneous the'rnai sensitivity frow, czri~eal reflex restb simply on, the relatively high
ai.fm,,n 5,ALjects %ere studied by miapping large areas densitt of sm.All diamreter fibers terr~nint!..g peripherally

uf bKan with stimnittatois thse lip texiiperatures andI dianie- ',n the cornea. and ~centrall1y in tht, lateral 1ocull. FinailY,
terr, ot whicýh were .or'trulled. Thie maps show that skin it is sh,,wn how ischemla could accoutit for the abnormal
seiosittvity to cold and warmi stimuli %-. ddstributed In the eye reflexes which have beer Ituuced In amphibia by
form of large sensory flelde. rnther thai , --Iated "spots" trasplantatio)n.
These sensorv fields have a variety of sizes and shapes.
ta:nerally, they conisist of highly sensitive areas. ranging
in si ze from 6 cm 2 to spot- like peaks, surrounded by 1799
Lsrger, less se~i,3tlve regions. 'Moreover, there ar'e
:ersistent flucwiations of thermal sensitilitty in succes- Massachusee inst. of Tech. Research Lab. of
*;tve maps of the samnt area of skin. Fluictuatcin usually Electronics, Cambridge.
iooh 2 forms: ;narket'., changes primarily at the bounctkries A -WbI--:UMTOTHGLCICD TEU-of the seasory fields: and -fragmentation" and '"coales-ANW s' ;LITTOHE AJ fCDETfU-
cc-nee" of the-fields theroselves. It was also observed TO-liYDlR)GEN RATIO, by S. Weinre6b. In'62] [21p.

thm mall wani -tinh pr4ucefreuentreprts f Icl. diagr. refs. (AFOSR-J999) (Sponsc-red jointly by
prmck-ng, stinging sensations at lemperatureb, that evoke Air Force Office of Scientific Research, office of Naval
pleasant wormth when applied nor~nally to large areas Research. and Signal Corps under DA SC-039-sc-70l08,
of Fktn. This observation sugeests that the spatial prop- and National Science Foundation) Unclassified
ernies of wA-rm stimutli play an Important role In determ~in- Also published in Nat,-,. v. 195: 367-368, .July 1962.ng the quality of cutaneous experience. (Contractor &
a;bstract) Four switched rrulti channel receivers simultaneously

meastured the absorption spectrum of Cassiopeia-A In
1 ~the region of tne 327 mc-'s deaterium line. ritegration

over an effective observing time of 6. 6 x 10 sec shows
~ic~'etsInst. of Tech. Research Lab. of that the deulerium- to- hydrogen ratio In the region studiled

Lle~i~n~'e Cabrige.Is less thar 1 '13, 000.

SOME Fi'OPERt7ES OF THE AFFERENrFPATHWAY 1800
lN TH-1 FROC CORLNEAL REFLEX, by K. Karnacker.~i9'2ltp im-L. diagrs. refs. iAFIOSR-3998) (Spon- Mazschusetts nst. of Tech. Researchi Lab, of
sared joir.al, lA Mr Force Office of Scientific Research, Electronics, Cambridge.
Officý, of Nai~'i ?ýsra~eh, and Signal Corps *'nder BA 36-
039- st-78108: Ftcti llephone Labs., r.c., National A METHOD FOR THlE DETERMINATION OF HIGN-
Instittutes o.' Hf'4tii, ate1 Teagle Foundation, Inc.) ALTITUDE WATER VAPOR ABUN!)ANCE FW~M

Unclassified C-IWUND-I3ASED -41ClK)WAVE OI_4_`RVA7IOXS, by
A. F. Barrett and V. IC. Chunn. 119ý '1 [1p. Iinl.

Also publi~hed in Ep. er' v. 7: ' 24-239. Jan. diagr.rf.(t,-10) SosrdJitrb
A6 Ar Force CffI cc fl Scientifice Research, Office I fI Naval Research, and Signaul Corps under DA 36-D339-sc-

An elertroiphysiologilczl rmetti~x was used to examine the 78108) Unclassified
ineurological basis of 2timuinis spectflctty in the frog bihdIJorGepy.Rsacv67
corneal reflex. Anesthetized ftroag Iossessing an intact Als ubihdnJorGeps.Rercv67
corneal reflex were stimtilatc.,! irn a L-Azlety o! wiaya and -4266, Oct. 1962.
source, density niaps were con.sw,-:ctod from the synoptic
potentials :%ecorded in the medulla obliztgaits at the level The microwave resonance line at 22, 235 nic s (X =135

of the abducens nucleus. Ti'-5e n-.Aps. _-naulivreZ In cm) arising from uncondensed H 0 In the terrestrial
relation to the effectlvei'ess of flheL-a;r:ont ,:timult for atmosphere it ex'tniined in detail as a means of providing
producing an eye retraction, sgeta ,ret ofrhlaracter- eaiyot~e~dt ntepyialtructure of the at-
ist~c phyFiological properties for tV aferv,:,. nerve fibers mospiere. 1. 's shown that the In proflle is drasttically
pears to be a *00-u separation in the mesdulla btwtweta,'

ElesiteE of termination of 2 groups of zlferert nivelinated anmlu bdncofucdesdHOboe1to0
nrefibers. One group, consisting of L%,, fastest con- kml shoculd be easily detected admrtodbyground-

du-tng~ fibers, terminates medially, while -hie other based passive mnicrovipve observations. M'e method,
group, consisting of fibers having a slowtr conductio',i ca;,ible of 24 hr -cay operation, can be used to determine
velocity and a higher electrical threshold, terminates abundance changes or. a time fscale as short as several
'ateraliv. Two results further suggest that the frog s-corids. if necessary, and to reviril horizontai line

iornai eflx my Inolv ony tose ibes wichstructure with a resolution of 150 in at an altitude of 30
terminate In the L-teral locus. 'iirs~, the reflex motor gxu wIt: a, 10-ft parabolic recetving antennia. Ot~her at-
cell response which follows an effectivFi stimulation of -m-,!pheric constituentz that have microwave resoanance
thie snout does not occur until 1 or 2 nisec after thte ap- spectruzm5, for example 03, are amenable io ,study by
pearance of lateral activity, in spite of the much greatertispoeu.(Cnrcrsabrct
medial activity which occurs 2 mset7 before the lateral
actiusity. Secondly, the activity foll1owing corneal stimu-
lati'on is completely contfined to the lateral locus. These

resltsals sugest that the stimulus specifici ty of the
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1801 Ion currents observed at the normal, small wire ion
collector Inside of the electrcon collector and also on the

Massachusetts Inst. of Tech. [Ht~searcii ab. of screen were studied as a function of the electron emis-
Electronics) Cambridge. sion current as measured at the filament and the pressure

of nitrogen. The parameters investigated were the dis-
THE COLLOQUY OF LIVING THPINGS, by W. S. tance between the electron emitting filament and the elec-
McCulloch. 119621191p- Inc. illus. (AiOSR-.11005) trc)n collector, and the design of the electron collector.
(Sponoored jointly by Aeronautical Systems Division; Although the ion cuk'rent observed at the normal collec-
Air Folce Office o! Scientific Research, Office of Naval tor Showed a strong nionlinearity with increasing electron
Research. and Signal Corps under DA 36-039-sc-78108, current at higher pressures, the total ion current w-as
and National Institutes of Health) Unclassified remarkably linear. Gage sensitivity K decreases by it

faciox of 2 as the fIllament- to- electron collector spacing
Also p~ublished in Blo-Telemetry, Proc. of Interdisci- is reduced from 3 mm to 1 mm. The closing of the elec-
pittry CoiIiinth Use of Telemetry In Animal Bo- iron collector with fine w~ires increases the sers~ttvitv

havior and Physiology in Relation to Ecological P rob- by a factor of 3. 1 compared to tp~e open-ended structure.
lem&, New York (,Mar. 28-31. 1962), ea t, - L. E. At the high pressure of p =(10- Torr), the gage con-
Slaer. New York. Pergamon Press, 1961, 1). 3-1l. Stan! decreases and the limit of pressure variation die-

tection comes at Kp = 1.7 for a 100 v electron accelera-
A brief description of the background of the meeting tion potential. (Contractor's abstract)
called "the colloquy of living things" is given. These
meetings deal with cybernetics (a study of circular
causal or feedback processes). Participants from v.ary- 1804
Ing Scientific fields took part In these meetings. A
synopsis Is given of major achievements in the following Massachusetts Inst. of Tech. Research Lab. of
areas: (1) three laws crucial to biology: (2) mathematics Electronics, Cambridge.
and biology, (3) make- up of the tape, and (4) proteins
and leariting. P1R)CRkht FOR ACTIVE SEGMENTATION AND REDUC-

TlION OF' PHONETIC PARAMETERS, by S. Inomata.
11962] f4>. inc. diagrs. (AFOSR-J15471 (Sponsored

1802 jointly by Air Force Cambridge Research Labs., Air
Force Office of Scientific Research, Olfice o! Naval Re-

Massachusetts inst. of Tech. Research Lab. of search, and Signal Corps under DA 36-039-sc-781C.8,
Electronics. Cambridge, ind National Science Foundation) Unclassified

THE ENERGY DISTRIBUTION rODR EL.ECTRONS IN A x'resented at Fourth Internat'l. Cong. on Acoustics.
'fHERMIONIC MIODE PLASMA CANOOT BE TRULY Copenhagen (Denmark). Aug. 2.-23, 1962.
MNALXWELUIAN, by W. B. Nottingh~am. 119621 [211p.
Inc. diagrs. table. (AFOSR-J. 119) (Sponsored jointly The present paper examines the problem of determining
by Air Force Office of Scientific Research, Office of a set of quasi-discrete or ideal phonetic parameters
Naval Research, and Signal Corps under DA 3C-O3I-sc- when a set of continuous phonetic parameters is given.
78108) AD 403611 Unclass'f ted The Input to tl'.e analyzer consists of a Set of continuous

pb~inetic par~inieters that describe certain continuous
Also pul' hed In Advanced Energy Conversion. v. 2: articulatory motions. In the present experiments, the

4"~7.479,'~~7input phonetic parameters are derived from measure-
inents on cineradiographic films. The output of the

For abstract see Part nI of Item no. 1850, % ol. VIr. an~alyzer cos_-Asts of a set o! ideal quasi-discrete phonetic
par-a~neters. The internal generative model simulates
the above- mentioned articulatory processes, it accepts

1803 ideal phonetic parameters at its input, and operates on
these to yield continuous phonetic parameters at its

Massachusetts Inst. of Tech. Reesearch Lab, of output. Comparison is made between the input and the
Electronics, Cambridge. ir~ernally- generated parameters, and new inputs to the

internal model are tried until a best match is obtained
DESItGN PARAM~ETERS' INFLUMNCE ON MI.I.T. In the coinpari.tor. Preliminary analysis and imegm-enta-
BAYARDý-ALPERT GAUGE SENSITIVITY, by W. B. tio'i are carried out in order to obtain approximate first
Notttnohmm. [19611 L'5jp. inl diagrs. tables. (AFOSR- g~uesses for the ideal parameters. in the preliminary
31385) (Sponsorc.4 jointly by Air Force Office of Scion- studies described here. 4 parameters I (t), I = 1-4,
tific Research. C-Nice of Naval Research. and Signal were selected ter Lat!,.ely as tnput signals. Franie-bv-
Corps undtr IDA 3S-039-sc-7810811 Unclassified frame measurememits fron, the films were used to Gb-

lain Input parameters for the final syllable of sever:.l
Also published in 1461 Trans. Eighth Nat'l. Vacuum utterances of the form I hb C I C 2 ,where the irntiil
Syiiii st ii -combined with Second Internat'l. Cong. on and final consonants C and C are Identical. As a re-
Vacuum Scienace 2nd Technclogy, Washington, D. C.
(Oct. 16-19, 1961). ed. by L. E. Preuss. New York. suit of the preltminary analysis. tentative values for 20

Pe7-amo Pri-ts v. : 44-49, 162.parameters are obtalnied. These consist of the 3 time
Pe-gmonPre~s. . 1 49-498 19i2.segmentation points (2 for each parameter) and the

The Bay-ard-A;pert gages studied all had a screen grid values of 12 ideal phonetic parameters.
between the electron emitting filament :and the glasswal
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1805 Formant frequency values Flo and F20 are studied along
Masschuett ins. o reh. Rseach abwith the curvature values. A postdental consonant,
MasschusttsInst ofTech Resarc Lab afwhich Is kniown to have a relatively stable place of articu-

Electronics, Cambridge. laiton, ir examined In different vowel contexts. Results
show that consonantal context appears to have the great-

ACOUSTICAL DESCRIPTION OF SYLLABIC NUCLEI: es! Influence on the value of F2 0 for rounded vowels. In
DATA DERIVED BY AUIrOM TIC ANALYSIS PRO)-
CEDURES, by A. S. House, A. P. Paul and others, all cases, the effect is such that the extremal value of
11962' (4p Ic. Jiagrs. (AFOSR-J1548) (Sponsored the second formant frequency is displaced from the Ideal

jonIybyArFrc abk.eRsarhLb. target value toward the frequency of the consonantal

Air Force Office of Scientific Research, Office of Naval locus. In articulatory ternms. this suggests that there is
Research, and Signal Corps under UA 36-039-sc-781t)8, an effective inertia in the articulatory processes giving
and National Science Foundation) Unclassified rise to undershoot In the system response during the

production of syllabic nuclei. Such an interpretation has
Presented at Fourth lnternat'l. Cong. on Acoustics, implications .n the formulation of theories of speech
Copenhagen (Denmark), Aug. 21-28, 1962. perception and In the design of machines for speech

recognition.
The automatic computational methods and the data reduc-
tion procedures outlined in this paper appear to provide
simple yet accurate discriptions of time-varying artlcu- 1808
latory events throughout the voeaklic portions of speech.
The procedures have been used to analyze an ensemble Massachusetts Inst. of Tech. Research Lab. of
of speech materials. Electronics, Cambridge.

A PRO)PERTY OF PARTIALLY SPECI FIED AU'IOMATA,
14806 by C. L. Liu. [1962] [8]p. inc. tables. (AFOSR-64-

0308) (Spu.nsored jointly by Ati- Force Office of Scien-
Ma~'sachiusetts Inst. of Tech. Research Lab. of tific Research, Office of Naval Research, and Signal

Electronics, Cambridge. Corps under DA 36-039-sc-78108) Unclassified

AN ANALYSIS OF SPEECH SPECTRA IN TERMWS OF Also published in Inform, and Contr-j.. v. 6:1.69-17C,
A MODEL OF ARTICULATION, by J. Mv. Heinz. [1962] ptM __
[41p. inc. diagrs. refs. (AFOSR-JI549) (Sponsored
jointly by Air Force Cambridge Research Lab. Air A partially specified finite automaton is one whose flow
Force Office of Scientific Research, Office of Naval Re- table is not completely specified. Givyen a partially
search, and Signal Corps under DA 36-039-sc-78108, specified automaton, an attempt is made to determinw,
and National Science Foundation) Unclassified whether it Is possible to complete the flow table so that

the resultant auto'aixton will have a finite memory sp.&i.
Presented at Fourth Internatil. Cong. on Acoustics,
Copenhagen (Denmark), Aug. 21-28, 1962.

1809
It is possible with the programs outlined here to compare
an internally generated spectrum with an actual speech Massachusetts Inst. of Tech. Research Lab, of
spectrum and to vary manually the input parameters Electronics, CAmbridge.
until an optimun; match is obtained. The results of t ie
match are par.~meters which relate to the physical di- PLASMIA DI FFUSION IN A MAGNE1TIC FIELD, by D. R.
mansions of the vocal tract and thus make it possible to Whitehouse and H. B. Wollman. [1962] [91p. incl.
stody the dynamics of tie articulatory system through diagrs. refs. (AFOSR-6.4-0324) (S'onsored jointly by
analyses of the acoustic signal. [Air Force Cambridge Research Labs.],. Air Force

Office of Scientific Research, Office of Na-'al Research,
and [Signal Corps) under DA 36-039-sc-78108, and

18071 Atomic Energy C.)mmission) Unclassified

%1asLcachusetts Inst. of Tech~. Research Lab, of Also published it. Phys. Fluids, v. 6: 1470-1478, Oct.
Eiectro iics. Cambridge.

AC3USTICAL DESCRIPTION OF SYLLABC NUCLEI: The 2-d~mensional dlffusio,- of a partially Ionized
AN INTERPRETATION IN TERMS OF A DYNAMIC plasma in a magnetic field is studied using the macro-
MODEL OF ARTICULATION, by A. S. House, K. N_ scopic plasma equations. For a stable steady-state
Stevens, and A. P. Paul. f 1962] f4jp. inc. dlagrs. plasrrr with uniform electron temperature and Ionization
'A FOSR-j 1550), (Sponsoired jointly by Air Force frequen~y. it is shown that the density distribution can
Camnbrtdie Research Labs.. Air Forcc Office o! Scien- exist only in the lowest mode by virtue of the internai
Wiic Research. Office of Naval Research, and S~gnal constraint that the space charge potential Is conservative.
Corps ur~de±' DA 35-039-se-78108, and National Science While the electron and ion diffusion currents In an Insulat-
FLý_Id~tion! Urclassifted ing cavity are everywhere equal, similar to Schottky's

ambipolar diffusion theory for I dimension, the plasmma
Presented at Fourth Internat'l. -.o.-.. on Acoustics, In a conducting cavity exhibits; an Increase in the net

C<, tiýagen (Denmark), Aug. 21- 23. 1962. particle current to the walls and an unualr~ne of ion and
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electron currents in the plasma. Thus an amperian restricted to time-invariant systems with bounded in-
current flows through the plasma and returns through the puts. A definition of a continuous system is given, and
walls, With adjustable dc potentials applied to the -alls it is shown that any continuous system can be approx-
of a split cavity, these currents may be continuously imately represented, with the error as small as may be
varied and ever, d".teased below those given by the ambl- required, by the methods mentioned above. Roughly
polar condition. An experiment with a microwave cavity described, a continuous system is one that is relatively
discharge demonstrates the existence of these unbalanced insensitive to small changes in the input, to rapid fluctu-
currents. (Contractor's abstract) ations (high frequencies) in the input, and to the remote

past of the Input. A system Is called analytic if It can
be exactly represented by a certain formula that is a

1810 power-series generalization of the convolution integral.
This formula can represent not only continuous systems

Massachusetts Inst. of Tech. Research Lab. of but also no-memory nonlinear systems. Methods are
Electronics, Cambridge. derived for calculating,in analytic form, the results of

inversion, addition, multiplication, cascade combination,
N'4UOIIOGICAL MODELS AND INTEGRATIVE and simple feedback connection of analytic systems. The
PFOCESSES, by W. S. McCulloch, M. A. Arbib, and resulting series is proved to be convergent under certain
J. D. Cowmn. 119621 [llp. incl. refs. (AFOSR-64- conditions, and bounds are derived for the radius of
0696) (Sponsored jointly by Air Force Office of Scientific convergence, the output, and the error incurred by using
Research, Office of Naval Research, and Signal Corps only the first few terms. Methods are suggested for the
under DA 36-039-sc-78108, and National Institutes of experimental determination of analytic representations
Health) Unclassified fo.- given systems. (Contractor's abstract)

Also published In Self Organizing Systems, Pro,. of
thie Conf, Chica-go, Ill. (May 22-24. 1962), ed. by M. 1,,)2
C. Yovits, G. T. Jacobi, and G. D. Goldstein.
Washington, Spartan Books, 1962, p. 49-59. Massachusetts Insi. of Tech. Research Lab. of

Electromncs. Cambridge.
The chicf concern of this paper is the moleling of the
functional organization of the nervous system. Results CONSTRUCTION OF CONVOLUTION CODES BY SUB-
are presented in very general form, without formal OPTIMIZATION, by M. A. Epstein. Nov. 18, 1959, 20p.
definitions, theorem, or proofs. One main field of incl. diagrs. table, refs. (Technical rept. no. 341)
interest is the construction of models of nervous circul (Sponsored Jointly by Air Forre Office of Scientific Re-
whose input-output functions remains constant under searcn. Office of Naval Research and Signal Corps
shifts of threshold, such as chemical and temperature under DA 3C-039-sr-78108) Unclassified
changes. Another area of research shows how to design
neurjslogical nets with one rank of any number of compo- A procedure for subopt'.mlzing the choice oi convolution
nents each with inputs from the samc number of scu-ces, codes is described. It is known that random convolutiovt
and all of the first rank playing upon a single output codes that have been passed through 2, binary syo-retrlc
component. Finally, the validity of Shannon's noisy channel, or a binary erasure channel, have a low proba-
coding theorem under certain assumptions for computing bllty of error and are e~sily decoded, but no practical
networks has been demonstrated, so that error-coreect- procedure for finding the ok'tlmum convolution code
Ing codes may be used to combat failures and ntalfunc- for long code lengths is known. A convolution code is de-
tions of computing components. fined by its generator. It is proved that by sequentially

choosing the generator digits, one can obtain a code
whose probability of error decreases as fast as, or

1811 faster than, the usual upper bound for a random code.
Little effort is required for suboptimizing the choice

Massachusetts Inst. of Tech. Research Lab. of of the first few generator digits. This effort Iicreases
Electronics, Cambridge. exponentially with the choice of successive generator

digits. For a rate of transmission equal to I.2. and the
THEORY OF THE ANALYSIS OF NOINLINEAR SYSTEMS, given proctAui e, a code of length 50 is the approximate
by M. B. Brilliant. Mar. 3, 1958, 58p. incl. dlagrs. hmit, with the use of presently available digital com-
refs. (Technical rept. no.345) (Sponsored jointly by puters. (Contractor's abstract)
Air Force Office of Scientific Research. Office of Naval
Research, and Signal Corps under DA 36-039-s.--781081

Unclassified 1813

A theory of the analysis of nonlinear systems is de- Massachusetts ,:.st. of Tech. Research Lab. cf
veloped. The central problem is the mathematical Electronics Cambridge.
representation of the dependence of the value of the out-
put of such systems on the present and past c! the input. DIFFRACTION OF A PLAtNE SOUND WAVE BY A
It ls shown that these systems can be considered as gen- SEMI-INFINITE THIN ELASTIC PLATF, by G L.
eralized functions, and that many mathematical methods Lamb, Jr. [1959] [71p. incl. dtagzs. (Sponsored lointly
used for the representation of functions of a real variable, by Air Fo'-ce Cffice of Sc'intiflc Research, Office of
particularly tables of values, polynomials, and expansions Naval Research. and Signal Corps under DA 36-039-sc-
in series of orthogonal functions, can be used in gener- 78108) Unclassified
alized form for nonlinear systems. The discussion is
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lublished in Jour. Acoust. Soc. Amer.. v. 31: 929-935. Office of Naval Research, and Signal Corps under DA 3,-
.fJuly 039-sc-78108) AD 26032 Unclassified

The diffraction of a plane small amplitude sound wave The basic element in the solution of pattern- recognition
Incident upon a semi-tnftnite thin elastic plate is invesV- 's the requirement for the ability to recognize member-
gated theoretically. rhe problem is formulated in terms ship in classes. This report considers the automatic
of an integral equation relating the discontinuity in pres- establishment of decision criteria for me2suring member-
sure across the diffrac:tng plate to its flexural displace- ship in classes that are known only from a finite set of
ment and the usual fourth order thin plate differential samples. Each sample is represented by a point in a
equation governing the flexural motion of the plate when suitable chosen, finite-dimensional vector space in which
driven by the pressure discontinuity. This pair of coupled a class corresponds to a domain that contains its samples.
equations is then shown to be amenable to solution by the Boundaries of the domain in the vector space can be ex-
Wiener- Hopf method. A perturbation procedure. valhd pressed analytically with the aid of transformations that
in the limit of increasing plate stiffness, is employed to cluster samples of a class and separate classes from
obtain expressions for the sound fields radiated by and one another. From these geometrical notions, a gen-
transmitted through the plate as well as for the diffracted eralized discriminant analysis is developed which, as
sound field. (Contractor's abstract) the sample size goes to irninity, leads to decision-making

that is consistent with the results of statistical decision
thecry. A nunber of special cases of varying complexity

1814 are worked out. Thest differ from one another partly
in the manner in which the operation of clustering samples

Massachusetts Inst. of Tech. Research Lab. of of a class and the separation of classes is formulated as
Electronics, Cambridge. a mathematical problem, and partly in the complexity of

transformations of the vector space which is permitted"illE SGUND PATTERN OF RUSSIAN: A LINGUISTIC during the solution of the problem. The assumptions srid
AND ACOUSTICAL INVESTIGATION, by M. Halle and constraints of the theory are stated, practica! nnsidera-
L. G. Jones. 'S-Gravenhage, Mouton and Co., 1959, tions and some throughts on machine learning are dis-
lv. incl. illus. diagrs. tables, refs. (Description and cussed, and an illustrative exam-pie is given for the
Analysis of Contemporary Standard Russian Series I) automatically learned reccgnition of spoken words.
(In cooperation with Harvard U., Cambridge, Mass.) (Contractor's abstract)
,Sponsored jointly by Air Force Office of Scientific Re-
search, Office of Naval itesearch, and Signal Corps under
IDA 36-039-sc-78108], C rnegie Foundation, National 1816
Science Foundation, an, Rockefeller Foundation)

Unclassified Massachusetts Inst. of Tech. Research Lab. of
Electronics. Cambridge.

It is necessary to state abstract conditions which define
the theoretical enti'tes of phonology and restrict their MEASUREMENT OF FLUCTUATIONS IN RADIATION
moee of operation so a. to allow for simple and general FROM A SOURCE IN THERMLAL EQUILIBIUM, by M.
descriptions of the relevant facts. These conditions are Harwit. June 1960 11001p. incl. .llus. diagrs. tables,
discussed at length and are in effect the theory of phonol- -efs. (Technical rept. no. 364) (Sponsored jointly by
ogy that underlies the present work. The theory is Air Force Office of Scientific Research, Office of Naval
further extended to include a possible measure of s'rm- Research. and Signal Corps under DA 36-039-sc-78108)
plicity for phonological desr-ription. The body of the Unclassified
,%ork consists of a detaled description of the phonological
system of conte-nporar% Russian and a report ci. the re- The principal aim of this study is to measure the Bose-
suits of a,.oustical measurtments performed on various Einstein classical or beat frequency fluctuation in a
hngaistic entities. In a number of rnil ortant respects ;tream of photons from a source in thermodynamic
in which it departs from pocedures that enjoy almost equilibirum, and thus to verify the Einstein-Fowler
universal acceptance among contenmporary poonologists, equation of statistical thermodynamics:
the present description follows methods that are charac- 2
teristic of the work of E. Sapir, in that the relation be- (&E)2 

= kT2 
T By quantum statistical means, the

tween the phonological representation and the phonetic
fa,'ts is embodied in a set of rules which must be applied fluctuation in the stream of radiation incident on a de-
:n a particular order. Instead of being given by a list of tector from a source at temperature. T. is determined.
allophones. Further, the amount of cross-correlation expected for

the output current rf 2 detectors illuminated by this sourceis derived. It is c".'n t!r•t the measured crose-currela-
1815 tion depends on , .rce temperature and a n be used

as a measure of z,- -.- temperature. Hanbury Brown,
.,las--chusetts Inst. of Tech. Research Lab. of and T7iss's thevtr f -:-e intensity Interferometer, based

Electronics, Cambridge. on an electroma:-.::,u, ormulat-on is reprod'*iced. Their
results .re then compa- =d to the quantum statistical re-

CLASSIFCATION DECISIONS IN PATTERN RECOGNI- sult6 iv the region of common appticabilitty the 2 theo-"lION. by G. S. Sebestyen. Apr. 25. 1960, 79p. hiicl. ries are found to concur. It is shown that the infrared

diagrs. table, refs. (Technical rept. no. 381) (Spon- spectral region is inherently optimum for speed in in-
sored jointly by Air Force Office of Scientific Research, tensity interferometry, but that a microwave maser sys-

tem may be competitive with ;he best available infrared
detectors. Photon fiucturation experimental results
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show that the measured correiatton value agrees with This new knowledge is applied to a measurement of the
the value predicted by the Einstein- Fowler equation, velocity of light in terms of 2 primary atomic standards,
within experimental error. The average signal-to-noise for length and frequency, and to the ruling of still larger
ration is 3.9. (Contractor's abstract, modified) diffraction gratings. (Contracio,"s abstract)

1817 -119

Massachusetts Inst. of Tech. Research Lab. of Massachusetts Inst. of Tech. [Research Lab. of
Electronics, Cambridge. Electronics] Cambridge.

MIGRATION AND EFFECTS OF COPPER IN P-TYPE SURFACE-DOMINATED JUNCTIONS, by J. F.
BISMUTH TELLIURIDE, by 0. P. Manley. Sept. I, Campbell, Jr. [1960][15p. incl. diagrs. (Sponsored
1960, 35p. incl. illus. dLagrs. tables, refs. (Technical Jointly by Air Force Office of Scientific ReBearch, Office
rept. no. 376) (Sponsored Jointly by Air Force Office of of Naval Research, and Sign-l Corps under DA 36-039-
Scientific Research, Office of Naval Research, and Sig- sc-78108) Unclassified
nal Corps under DA 36-039-sc-78108) Unclassified

Published in Repert on the Trwventieth Annual Conf. on
The effects of copper on p-type Bi 2 Te3 were studied by Physical Electronics, Cambridge, Mass. (Mar. 24-26,
examining the changes in resistivity and thermoelectric 1960), Massachusetts Inst. of Tech., Cambridge. 1960.
power Induced In samples placed In intimate contact p. 116-120.
with copper. The experimental results were used to
estimate the over-all change in the electrical transport The voltage-current characteristics of diodes has been
parameters between the limits of no copper present and studied. For the diode tested, 63 v is the next point
full compensation. Because of analytical d-fficulties, it below breakdown at about 70v. From here, one
was not possible to determine such changes for inter- progresses downward In voltage so that each current is
mediate degrees of doping. Furthermore, the data for approached from 2 directions in order to bracket the
the regions'In which the host lattice was overcompensated final current value. The present discussion Is mainly
Indicated that a chemical change was taking place; there- concerned with the forward part of the characteristic.forI, any Interpretation of the experimental results In One may expect a surface layer to look electrically like

terms of simple doping did not seem plausible. The in- a very lossy transmission line, with a series resistance
terpretation of these measurements allowed the activation per unit length formed by the resistance of the channel,
energy for diffusion of Cu in the direction parallel to the with a leakage condurtance per unit length formed by
cleavage planes to be measured; the results were found the conductance of the virtual p-n junction between the
to be in agreement with those reported by cllers. surface layer and the bulk, and with a capacitance
(Contractor's abstract) formed by the space-charge layer of this Junction.

According to transmission line theory, the conductance
of such a line is higher for ac than for dc. Therefore,

1818 one might expect to differentiate between chaninel and
bulk effects by measuring the small-signal ac conductance

Massachusetts Inst. of Tech. Research Lab. of of the diode for forward biases. This has been accom-
Electronics, Cambridge. plished and the results are shown in graphic form. A

simple theory has been devised fo:" the expected dc be-
NEW METHODS IN METROLOGY. TRACING OF LARGE havior of a forward-biased channel. It must be stressed
GRATING SYSTEMS WITH THE AID OF A MECHANICAL that the model and the conclusions are highly tentative.
CARKAGE CONTROLLED BY PHOTOELECTMC IN- representing a partial analysir of the data from only one
TERFEIOMETRY, by G. W. Stroke. [19601 [331p. Incl. diode. However, the agreement with exper!ment is
Illus. diagra. table, refs. (Sponsored jointly by Air quite good and gives a consistent picture of the diode
Force Cambridge Research Center; Air Force Office of behavior.
Scientific Research, Office of Naval Research, and
Signal Corps under DA 36-039-sc-78108; Army Research
Office (Durham) and National Science Foundation) 1820

Unclassified Massachusetts Inst. of Tech. Research Lab. of

Published in Optics in Metrology; Colloq. of the Irternat'l. Electronics. Cambridge.
Commission of Optics, Cambridge, Mass. (May 6-9,
1958), ed. by P. Mollet, New York, Pergamon Press, ANISOTROPYOF THERMOELECTRIC POWER IN
1960, p. 98-118. BISMUTH TELLURIDE, byJ. H. Dennis. Jan. 15.

1961, 52p. incl. illus. diagrs. table, refs. (Technical
A report Is made on the successful use of lnterfercmctric rept. no. 377) (Sponsored jointly by Air Force Office
control techniques originated by Harrison (1949). While of Scientific Research, Office of Naval Research, and
the most spectacular application of Interferometric photo- Signal Corps under DA 36-039-sc-78108)
electric servo control involves the ruling on the MIT Unclassified
ruling engine, of a number of 10 In g6atinge of unmatched
quality, an important result of the efforts which led to Bismuth telluride (B12 Te3 ) has a hexagonal close-packed
this achievement is found In new Insight into the problen.s structure and highly antsotropic electrical and thermal
of properly trauslating the actual motions of a mechanical conductivity. However, its zhermoelectric-power tensor
carriage into representative Interferometric liformation, is only anisotropic under 2 rather Epecial conditions. It
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is shown theoreticallj, on the oasis of the transport And the rate- controlling steps in their operation. Reac-
theory fr tne many-valleyed model of the band structure tion was found to occur primarily on that part of the sur-
of BI 2 Te 3 , that one way in which the thermoelectric power face of the electrodes covered by the electrolyte meniscus.

The rate-controlling step was the diffusion of oxygen
of this material can be made anisotropic is by causing 2 through the liquid meniscus to the electrode surface.
scattering mechanism (lattice and impurity) to operate The mass transport of oxygen as a rate- controlling sitp
simultaneously in the material. lodmne-doped n-type was eliminated in a specially constructed wiped, rotating,
material accordingly exhibits an anisotropy of thermo- partially submerged copper electrode. This electrode
electric power which is believed to be caused by this was used to measure the oxidation rate of copper at room
mixed scattering, whereas undoped p-type Bi 2Te3 is temperature for various partial pressures of oxygen.

found to have isotropic thermoelectric power for any Oxidation rates were found to be great enough to support
temperature up to room temperature. The theory also far larger current densities than are generally attainable
predirts that the thermoelectric power can be made in normal oxygen-electrode operation. The oxidation of
anisotropic If there is simultaneous conduction by holes copper was found to follow the logarithmic equation
and electrons. Thus. above room temperature, when w = k1 Log(k2 t + 1), where k, was independent of oxygen
intrinsic conduction is setting in, the thermoelectric partial pressure, and k2 was proportional to the square
power of undoped p-type material indeed becomes aniso-
tropic. Single crystals of Bi2 Te3 were grown in a crystal root of the oxygen partial pressure. (Contractor's2 abstract)
and thermoelectric puller, in both crystallographic direc-
tions, over a wide range of temperature. The results of
these measurements were In agreement with the predic-
tions of the theory. (Contractor's abstract) 1823

Massachusetts Inst. of Tech. [Research Lab. of
1821 Electronics] Cambridge.

Massachusetts Inst. of Tech. Research Lab. of THE ABSENCE OF CIRCULAR IXCHIROISM IN 1602
Electronics, Cambridge. AND A RESULTANT UPPER LIMIT FOR PARITY NON-

CONSERVATION. by L. C. Bradley, RI and N. S. Wall.
CORRECTED ANALYSIS OF PLANE FINITE WAVES, j19621 [7lp. Incl. dlagrs. refs. (Sponsored jointly by
by R. D. Fay. (19611 [3jp. (Sponsored jointly by Air Air Force Office of Scientific Research, Office of Naval
Force Office of Scientific Research, Office of Naval Re- Research, ana Signal Corps under IDA 36-039-sc-
search, and Signal Corps under DA 36-039-sc-78108) 78108), and Atomic Energy Commission)

Unclassified Unclassified

Published itn Jour. Acoust. Soc. Amer., v. 34: 1269- Published in Nuovo Cimento, Series X, v. 25: 48-54,
1271, sgil1962. July 1,"16.

This paper tries to correct errors in a previous paper. By a study to determine the preferential absorption of
The method of attack is somewhat modified, a remark- one component of circularly polarized light in a molecu-
ably straightforward analysis yields an expression for tar magnetic dipole transition in 160 2 , an upper limit to
the attenuation of repeated saw-tooth waves. The ex-

pression is in substantial agreement with those obtained the parity impurity of the states involved in the transition
by other methods. (Contractor's abstract, modified) has been determined. From a measurement of the cjr-cular polarization that is less than or equal to 6. 10-', it

Is found that the amplitude of the PNC part of the states
1t22 are less than or equal to 3.10-8. (Contractor's abstract)

Massachusetts Inst. of Tech. [Research Lab. of

Electronics] Cambridge. 1824

OXYGEN TRANSPORT AND REACTION RATES AT AN Massachusetts Inst. of Tech. Research Lab. of

AIR-DEPOLARIZED COPPER CATHODE, by H. C. Electronics, Cambridge.
Weber, H. P. Meissner, and D. A. Sama. [1961] [6]p.
incL ilus. -Ilagrs. table, refs. (Sponsored jointly by ANALYSIS OF NASAL CONSONAN-,TS, by 0. Fujimura.
Aeronautic.al Systems Division. Air Force Office of Scien- [1962] [12]p. incl. Illus. diagrs. table, refs. (AFCRL
fific Research, Office of Naval Research. and Signal 63-180) (Sponsored jointly by Air Force Cambridge
Corps under iDA 36-039-sc..78108], and Standard Oil Research Labs., Air Force Office of Scientific Research,
of Indiana Foundation) Unclassified Office of Naval Research, and Signal Corps under

IDA 36-039-sc-78108]; and National Science Foundation)
Presented at meeting of the Electrochem. Soc., Detroit. UnclassifiedMich., Oct. 1-5, 1961.

Published in Jour. Acoust. Soc. Amer., v-. 34: 1865-
Published in Jour. Electrochem. Soc.. v. 109: 884-889, Tdwb,1De•c.1962.
Oct. 1962.

The sound spectra of nasal murmurs in various vowel
A~r-del-olarized partially submerged electrodes were contexts have been studied by use of an analysis-by-
studied to determine the location of the zones of reaction synthesis scheme. The acoustic characteristics are

-413 <



AIR FORCE SCIENTIFIC RESEARCH

described in terms of formant-antiformant distributions cluded that the line of sight components of the magnetic
(pole-zero locations of the iransfer function for the e
articulatory system) in the frequency domain. It is shown field are less than 5 x 106G and 3 x 10- G In the 2
that the location of the antiformant chAracterled the mur- features.
mur of each consonant within the class. The spectral
structures are discussed with reference to the articula- 1827
tory features, and acoustical interpretations of the ob-
served charactetistics of the formants and antiformant Massachusetts inst. of Tech. Research Lab, of
are given. The existence of certain gross spectral fea- Electronics, Cambridge.
tures that are characteristic of nasals as a class is also
suggested. (Contractor's abstract) AUDITORY PATTERN-PROCESSING MODEL 6Abstract).

by S. Inomata. [1962] 1lp. (Sponsored jointly by Air
Force Office of Scientific Research. Office of Nat-al Re-

1825 search, and Signal Corps under iDA 36-039-sc-78108].
and National Science Foundation) Unclassified

Massachusetts Inst. of Tech. Research Lab. of
Electronics, Cambridge. Presented at Sixty-third meeting of the Amer. Acoubt.

Soc., New York, May 23-26, 1962.
APPLUCATION OF STOCHASTIC APP WX(IMATION
METHODS TO SYSTEM OPTIMIZATION, by D. J. Published in Jour. Acoust. Soc. Amer., v. 34: 739.
Sakrison. July 10, 1962, 74p. inc!. dlagrs. refs. (Tech- May 1962.
nical rept. no. 391) (Sponsored Jointly by Air Force
Office of Scientific Research, Office of Naval Research, An auditory pattern-processing model has been proposed
and Signal Corps under DA 36-039-sc-78108) in which an input auditory signal Is roughly processed
AD 278693 Unclassified initially by a bank of low-pass filters. Each filter output

is fed to a probabilistic coder whose output pulse proba-
Systems whose form is fixed but which contain a number bility is a function of the average energy of the positive
of variable parameters are considered. The system in- portion of the input signal. The circuits have 3 dlffcre,,t
put v(t), is a sample function from a stationary ergodic modes of conversion. A special feature of the model is
random process: corresponding to v(t) there "s another that the place pattern analysis is done by a process
ergodic random process, d(t), which represents the de- similar to that of solving a Fredholm integral equa'tion
sired output for the s3 stem. The problem of Interest is of the first kind, in which the kernel is related to the
how to find the setting of the variable parameters which transmission characteristics of the iW,-pass filters. The
caurses the actual system out, q(t), to resemble most spectrum reconstruction or spectral sharpening that can
closely the desired output. d(t). An iterative method of be achieved by this process• is analogous in function to
solution is the approach considered here. That is, a the sharpening observed in neurophysiological experiments.
sequence of parameter settings is generated by selecting The time-pattern analysis, on the other hand, Is carried
an initial setting and then alternately observing the system out by periodlicity-detecting methods. The relation of
performance and altering the parameter setting. A par- the model to psychoacoustical and neurophyslological
ticular iterative adjustment procedure Is considered and data is discussed, and the implications of the model with
It Is provan that, for certain forms of systems and under regard to the specification of optimum speech--processing
certain reasonable conditions on the random processes, devices are considered. A programming method to
the sequence of parameter settings generated by the lmpler.ment the model on a digital computer is outlined.
adjustment procedure does converge to the optimum
setting In the mean square sense. (Contractor's abstract, 1828
modified)

Massachusetts Inst. oi Tech. [Research Lab. of
1826 Electronics] Cambridge.

BEAM-PLASMA DISCHARGE (Abstract), by W. Getty,
Massachusetts Inst. of Tech. Research Lab. of B. Hartenbaum and oth.ers. (1962] [1Jp. (Sponsored

Electronics, Cambridge. jointly by Air Force Office of Scientific Research,
Office of Na-al Research, and Signal Corps underAN ATTEMPT T7 MEASURE ZEEMAN SPUITTING JDA 36-039-sc-78108D Unclassified

OF THE GALACTIC 21-CM. HYD!OGEN UNE, by S.
Weinreb. [19621 [41p. incl. dlagrs. table. (Sponsored Presented at meeting of the Amer. Phys. Soc.,
jointly by Air Force Office of Scientific Research, Office Atlantic City, N. J., Nov. 28-Dec. 1, 1962.
of Naval Research, and Signal Corps under iDA 36-039-
sc-78108], and National Science Foundationi Published In BulL Ar,:±r. Phys. Soc., Series U, v. 8:

Unclassified T19, Feb. 28, 1963.

Published in Astrophys. Jour.. v. 136: 1149-1152, The beam-plasma disciarge is a low-pressure micro-
Nov. 1962. wave discharge in which the microwave power is gen-

erated within the plasma by a collective interaction be-
An autocorrelatton system analogous to a radiometer tween a dense electron beam and the plasma. The
having several channels 7.5 kc/s in width, was used to interaction between the beam and plas., s such that
measure the Zeeman effect on the deep narrow features intense microwave oscillations are produced either in
of the Taus-A and Cas-A absorption spectra. It is con- the neighborhood of the electron-cyclotron frequency or
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of W of the plasma. The oscillations are associated 1831

with large oscillatory velocities of the plasma electrons. WM sachusetts Inst. of Tech. [Research Lab, of

If these velocities a-, large enough, the electrons will Electronicaj Cambridge.
furthe: ionize the ambi .nt gas, thus shifting e.,p and the

oscillation frequency. In the experiments, It is observed CLICK-EVOKED RESPONSES FROM ELECTRODES

that this Ionization process occurs and that .,p Increases IMPLANTED IN CAT (Abstract,, by D. C. Teas and

rapidly. Experiments are described in which a pulsed N. Y.-S. Kiang. [1962J flip. (Sponsored jointly by Air

10-key, I-A beam was injected along the axis of a mag- Force Office of Scientific Research, Office of Naval Re-

nenc mirror into a drift region containing gas (Ar, He, search, and SIgnal Corps under IDA 36-039-sc-78108];
4 P a National Institut es of Health, and National Science Foun-

H,)) at l0-_-10" mm Hg. Plasmas were produced with dation) Unclassified

densities greater than 1012 cm3, with elcctron "tempera-
tures" in excess of 1000 ev, and ion temperatures of Presented at Fall meeting of the Amer. Physiol. Soe.,

5-10 ev. Buffalo U , N. Y., Aug. 28-31. 1962.

Published in The Physiologist, v. 6: 2,35, Nov. 1963.

1829 At the cortex (AT) of the awake cat, the evoked response

Massachusetts Inst. of Tech. [Research Lab. of to an acoushic click shows an early (8 - 12 msec) sur-
Electronics] Lambridge. face-positive deflection, a second (22 - 29 rne -) surface-

positive deflection, and a later (60 - 60 rasec) surface-
CALCULATION OF DISTRIBUTIONS IN ONE-DIMEN- negative deflection. The three deflecticons show differ-

ent properties In relation to variation in stimulus pa-
SIONAL PLASMA SHEATHS, by D. J. Rose and R. J. rameters and variation in organismic paraeters. The
Esterling. [1962] 12)p. Inrr. diagrs. (Sponsored jointly late deflection is labile and is absent when the electro-
by Air Force Office of Scientific Research, Office of
Naval Research, and Signal Corps uinder IDA 36-039-sc- corticogram and the elictromyogram neck muscles)
Na7810Rese8rch, and National S ncosundetio) 3indicate that the cat is not awake. In -ontrast the early
78108]. and National Science Foundation) deflection ý8 - 12 msec), while less sensitive to change

Unclassified in organismic variables, can be manipolated by stimulus

variables, in particular background nois,?. Thus the"Published in Jour. Appl. Phys., v. 33: 3317-33189 early and the late components can be selectiv•a!y P1,-
"ov m2nated from the complex evoked response.

In collisionless plasma acceleration and sheath problems,
where the potential and one of the fluxes are known, the 1832
distributon in energy of flux of the other species can be
computed as a solution of Abel's equation. This technique Ma•,sachusetts Inst. of Tech. Research Lab. of
is illustrated, and self- consistent sample solktions are Eletro ns. CmrTe.

given for ion and electron beams crossing a potential

drop, with a concomitant-trapped electron flux. (Con- COMBINATION OF NOISE AND PURE-TONE MASKING
tractor's abstract) (Abstract), by D. M. Green. [1962] [flp. (Sponsored

jointly by Air Force Office of Scientific Research,

1830 Office of Naval Research, and Signal Corps under
IDA 36-039-sc-78108i, and :,ational Science Foundation)

Massachusetts Inst. of Tech. Research Lab. of Unclassified

Electronics. Cambridge. Preserted at Sixty-third meeting of the A.oust. Sor.

CALIBRATION OF AN ELECTROMAGNETIC VELOCITY Amer.. NewYork. May23-26. 1962.

PROBE FOR ELECTRICALLY CONDUCTING LIQUIDS, Published in Jour. Acust. Soc. Amer., v. 34: 745,
by G . B . K lim an. [19 62] [21p. incl. d tagrs. (Sponsored --------- A rv--

jointly by Air Force Office of Scientific Research, Office
of Naval Research. and Signal Corps under IDA 36-039- Consider a pulsed sinusoid of 1 10 sec duration partially
sc-78108,1 and Flight Accessories Lab.) masked by white noise. It is well known that the level

Unclassified of signal must be v-'red linearly with the level of the

Pablished in Rev. Scient. Instr.. v. 33: 684-635, June noise to maintain some constant degree of masking.
That is. the degree of masking is consta.t if the signal-
to-noise ratio is constant. A similar relationship holds

A miniature electromagnetic floumeter which is saitable for a pulsed tone masked by a continuous sinusoid of the
sawne frequency Suppose, in separate experiments, thefor studying the effects of magnetic fields on flowing level of noise and level of the continuous sinusoid are

electrically conducting liquids is described. Probe level se at el he maskin nusoid ire

calibrations up to 140 cm sec are given and the limitations adjusted so that each has equal masking effectiveness on

of the flowmeter are discussed, a signal of some given leel. If now the noise and sine-
wave masker are combined, how much must the level
of the signal be increased in order to achieve the same
level of masking effectiveness as before? Rather than
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3 db or some lesser number, the increase appears to be The purpose of this report is to present a possible
somewhere between 6 and 8 db. Other experiments re- decision structure that can be used by a teaching ma-
lated to this phenomena are discussed. chine. Elements which constitute the structure within

which the quantitative nature of the teaching machine
operates are introduced. An evaluation of the per-

1833 formnance of 2 estimation models on a set of actual re-
sponses by students to a teaching machine progý.am is

Massachusetts Inst. of Tech. Research Lab. of given. FInally, a description is presented of a pre-
Electronics, Cambridge. liminary teaching system that was constructed to illustrate

how one could use the structure and tools in a specific
COMIT: A LANGUAGE FOR SYMBOL MANIPULATION, device.
by C. Bosche. [1962] [7]p. (Sponsored jointly by Air
Force Office o! Scientific Research, Office of Naval Re-
search, and Signal Corps under iDA 36-039-sc-78108]) 1836

Unclassified
Massachusetts Inst. of Tech. [Research Lab. of

Published in Symbolic Languages in Data Processing, Electronics] Cambridge.
Proc. of the Symposium, Rome (Italy) (Mar. 26-31,
1962), New York, Gordo, and Breach, 1962, p. 113-119. DEPOLARIZATI9 N OF Hg0 2 

A1OMS iN THE

METASTABLE 6 P 2 STATE (Abstract), by B. B. Aubrey
COMIT Is a general-purpose symbol manipulation pro- a
.;rammlng language which provides facility for pattern

searche,• and transformations on symbolic elements held with Yale U., New Haven, Conn.) (Sponsored jointly by
in lists. It is poss'ible to write recurtsions with several Air Force Office of Scientific Research, Office of Naval
COMIT rules and to represent connlex structures of Research, and Signal Corps under iDA 36-039-sc-78108]1

Information in COMIT. Since there are several different Unclassified
logical parts to COMIT storage, information may be
coded in seve.Al ways and programs of quite different Presented at meeting of the Amer. Phys. Soc.,
types written to solve the same problem. Information Washington, D. C., Apr. 23-26. 1962.
may be held in constituents, order of constituents, sub-
scripts, the dispatcher, the Implicit flow of control, Published In Bull. Amer. Phys. Soc.. Series I1. v. 7:
shelf order, etc. 259, Ap:. 23, 1962.

Hg atoms were excited to the metastabe 6 3P state by
1834 unidirectional electrons in a planar diode containing

natural Hg at a pressure of a few microns. The polariza-Massachusetts Inst. of Tech. Research Lab, of

Electronics, Cambridge. tion in the 
3

P state of H_202 was determined by measur-
Ing the absorption of the vapor for polarized 1 5461 radi-

COMMENTS ON **NOISE IN PHOTOELECTMC MIXING", ation from an Hg
1 9 8 

lamp in a scanning magnetic field.

by H. A. Haus and C. H. Townes. f1962] (2]p. (Spon The mean times between quenching and depolarizing
sored jointly by Air Force Office of Scientific Research,
Office of Naval Research, and Signal Corps under IDA 36- collisions. To = (5.5 = 2.0) x 10-5 sec and T1 = (3.2 ±

039-sc-78108D Unclas-sified 2.0) x 10- sec, respectively, were determined for

Published in Proc. Inst. Radio Engineers, v. 50: 1544- Hg2 0 2 
metastables by letting argon into the diode and by

1546, June 1962. measming the quenchlng and depolarization of the
Hg'02 metastabl.s as a function of the argon !%ressure.

Comments are made on the signai-to-nolse ratios of The value of T1 yields a value of (1.3 ± 0.8) x 10-14 cm
2

photoelectric heterodyne and homodyne converters, for the cross section for depolarization of the metastables
Similarities and differences between the two types of con- by ground-state Hg atoms.
verter are discussed,and the connection between Oliver's
treatment (Proc. IRE, v. 49: 1960-1961, Dec. 19J1) and
the principle of complementarrty is pointed out. 1837

Massachusetts Inst. of Tech. [Research Lab. of
1835 Electronics' Cambridge.

Massachusetts Inst. of Tech. Research Lab. of DIFFUSION OF A FINITE CYUNDRICAL PLASM.A IN
Electronics, Cambridge. A MAGNETIC FIELD (Abstract), by S. D. Rothleder

and D. J. Rose. [1962] [1kp. (Sponsored jointly by Air
DECISION STRUCTURE FOR TEACHING MACHINES, Force Office of Scientilf.c Research. Office of Naval Re-

by R. D. Smallwood. July 1962. lv. incl. diagrs. search, and Signal Corps under iDA 36-039-sc-78108D
tables, refs. (Special technical rept. no. 7) Sponsored Unclassified

jointly by Air Force Office of Scientific Research. Office
of Naval Research, and Signal Corps under DA 36-039- Presented at meeting of the Amer. Phys. Soc.,
sc-78108) AD 287647 Unclassified Atlantic City. N. J.. Nov. 28-Dec. 1, 1962.
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Published in Bull. Amer. Phys. Soc., Series I1, v. 8: 1839
149. Feb. 28. 1963.

Massachusetts Inst. of Tech. Research Lab. of
Measurements were made. with Langmulr probes of the Electronics, Cambridge.
spatial distribution of plasma density, potential, electron
temperature, and current density in a steady-state. mag- EMISSON OF MICROWAVES FMEM PLASMAS, by G.
netically confined, finite cylindrical plasma. The plas- Bekefi. [1962] [17Ip. incl. diagrs. table, refs. (Spon-
ms. of density and percentage ionization greater than sored jointly by Air Force Office of Scientific Research,

1013 cc aid 501, respectively, was produced by a Office of Naval Research, and Signal Corps under
hotlo•-cathode discharge plasma source located on the DA 36-039-sc-78108, and National Science Foundation)

axis of the cylinder. The reasurements were made for Unclassified

magnetic fields in the range 300-1100 G. and for both
insulating and conducting cylindrical end plates. Signfi- Published in Eninneering Aspects of Magnetohydro-

cant differences were found in the radial distributions of dynamics, Proc. (f the Third Symposium, Rochester,

plasma properties for the 2 cases of insulating and con- N. Y. (Mar. 28-29, 1962), New York, Gordon and

ducting end plates, which were directly related to cor- Breach, 1964, p. 7-23.

responding changes in the current-density distribution. The results of 3 experiments made on plasmas with non-
The experimental results can be explained in terms of aeu dt rib ens ade Thepfirst ex-
a steady-state, continuum plasma theory with classical petiaxwellnan distributions are described. The first ex-

collisional diffusion. periment was successful in the sense that the obsera-
tions could be interpreted, and the mean electron energy
and the distribution function could be estimated. The

1838 second and third experiments did not produce meaning-
ful results.

Massachusetts Inst. of Tech. [Research Lab. of
Electronlcs] Cambridge. 1840

ELECTROHYDIE1DYNAMIC AMPLIFICATION (Abstract).
by J. R. Melcher. [1962] 1lip. (Sponsored jointly by Massachusetts Inst. of Tech. Research Lab. of

Air Force Office ef Scientific Research, Office of Naval Electronics, Cambridge.

Researcn, and Sigrnal Corps under IDA 36-039-sc-
781061) Unclassified FOURIER COEFFICIENTS OF POWER-LAW DEVICES,

by P. Penfield, Jr. [1962] [16]p. Incl. refs. (Sponsored

Presented at meeting of the Amer. Phys. Soc., jointly by Air Force Office of Scientific Research,

Nortiwestern U., Evanston, Ill., June 19-21, 1962. Office of Naval Research, and Signal Corps under DA 36-
039-sc-78108, and Ford Foundatien) Unclassified

Published in Bull. Amer. Phys. Soc., Series II, v. 7:414, June -9, 1962. Published in Jour. Franklin Inst. , v. 273: 10"7-122,
Feb14J9e2,.

The dynamics of conducting jets stressed by electric
.lelds is considered theoretically .-nd experimentally. At A definite integral often used in evaluating Foirier

sufficiently high electric fields. }ets of plane and cir'cular coefficients of power-law devices under sinusoidal ex-

cross section display a convective instability, if the jet citation is:

Selocity exceeds the effective phase velocity of a capillary I 2 (1 coswt)a cos n,,td(cet) where a is an
surface rave. Interactions with external electrodes such
.,s are used to introduce and extract electrical energy
firon; the let are considered. If a stnusoidal signal is exponent characteristic of the device, and Q is an ampli-

zded on the plane jet. it Is amplified at the expense tude factor. In many practical cases, this Integral can

of tOw steady kinetic flow energy at a rate and over a be evaluated in closed form, and when It cannot, there

frcquenct range that increase with the applied field in- is a rapidly converging series representation. This

tensi.t. If plane parallel electrodes interact strongly representation can be used to derive dtfferentlatio-A
witt tde plane jet, this increase is directly proportional formulas and recursion relations, and is also ideAlly

to the field. The circular let behaves roughly in the 'ulted for numerical calculations. This representation

samne -ay, except that there may be a lower and an upper is discussed; differentiation and recursion re!Ations

c.taff frequenc tbha" depend on the circular mode excited. are given; and several of the closed-forn: .olutions are

A c:rcular-jet experiment showed an upper cutoff fre- listed. (Contractor's abstract, modified)
vuezc" that agreed with the theory. The frequency range
was 0-50 cps. The input capacitance is less than

1C-
2 

F with a resistance limited by the insulation used. 1841

Massachusetts Inst. of Tech. [Research Iab, of
Electronics] Cambridge.

FREQUENCY AND TEMPERATURE DEPENDENCE OF
ULTRASONIC ATTENUATION IN LIQUID HELIUM
BELOW I1K (Abstract), by W. A. Jeffers, Jr. and
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W. 1!. Whliey. (1902i li]p. (Sponsored jointly by Air Researc-. Office of Naval Research, and Signal Corps
Force Office of Scientific Research, Office of Naval under DA S$.039-sc-78108) Unclassified
Research, and Signal Corps under IDA 36-039-3c-78!08]
and National Science Foundation) Unclassified Published In Nature, v. 194: 998, June 9. 1962.

Presented at meeting of the Amer. Phys. Soc., A is to be taken as an :nterrogation (or selective punctua-
Washington U., Seattle, Aug. 27-29, 1962. lion) of U, the iesponsr S of which is a string leavtrng

from A to a true sentence'S In some L. A formalism
Published in Sull. Amer. Phvs. Soc.. Series I1, v. 7: way be st up in which IS,5) plays the part of a
"W27,Xu.'•7, 1962. Lagrargian function. The formalism is analogous to the

many-particle theory because L(S,S) must always contain
The coefficient of absorption of sound In liquid helium the results of indefinitely many other punctuations. The
hat beci. measured at frequencies of 2.02, 3.9P1, 6. 08, prirncipal interest of this formalism is that it is appropri-
and 10.22 mc. sec at temperatur., Oown :q 0. 2'K. Be- ate to investigating the relation between an evolutionary
low 0. 6'K the attenuation -'.ries approxim'ttely as system such as 0 and '.ts environment U.

w r.5T . Uf the data are -.ormalized tc measirements of
the absolute attenuation ebove I 'K, the atic ,*ation below 1844
approximately 0.3°K 7ppears to fall to zero nore

rapidly than T", on zpprent agreement withi toe results Massachusetts Inst. -f Tech. Research Lab, of
of earlier 6xperlmt',;.. However. If _-a.l corrections, Electronitp, Cambridge.
consistent with the unce. taln.s in temperature measure-
ment above lI K, are made to the normaization constants, GENERA TION OF A HOT. DENSE PLASMA BY A
this change in temperature dependence can be made to COLLECTIVE BEAM-PLASMA INTERACTION, by L_ D.
disappear. It seems probable that the attcnuation coeffi- Smullin ,nd W. D. Getty. 119621 [41p. Incl. illus. dlagrs_

cient varies ne w1& 
5 T

3 from 0. 6K down to the lowest (Sponsored jointly by Air Force Office of Sc-entific Re-

temperatures reacr-ed. Above 0. C°K, the curves at the search, Offlice of Naval Research, and Signal Corps
under IDA 36-039-sc-78108]. and National Science

lower frequencies rise more rapidly titan a- up to the Foundation) Unclassified
peak of the absorption curve.

Published in Phys. Rev. Ltrs., v. 9: 3-6, July 1, 1962.
1842

A pulsed 10 key IA electron beam is projected into a
Massachusetts '. of Tech. [Research Lab. of drift region and confined by an axlal magnetic field of

Electronics! Ltmbridge. 200-10(10 gauss. The various quantities observed are
the instantaneous currents to the wall, anode and collec-

FUNCTIONAL ANALYSIS APPUIED TO NONLINEAR tor; the response of a photomultiplier pointed at the pa'.h
FEEDBACK SYSTEMS, by G. Zames. [1962) [13jp. of the beam; the v.deo outpt of a tuneable microwave
Incrl. dlagrs. refs. (In cooperation with Harvard U., receiver and x radiation. It is shown that the collector
Cambridge, Mass.) (Sponsored jointly by Air Force current reaches a peak and remains constant for the
Office of Scientific Research, Office of Naval Research, first 1.65 see of a pulse and then breaks up. the missing
and Signal Corps under DA 36-039-sc-48108, and Office current appearing as wall current. Sometime after this
of Naval Research under Nonr-186616) Unclassified break strong oscillations are detected, from the fre-

quency ofvwhich the electron density is computed.
Published in I. E. E. E. Trans. on Circuit Theory,
v. CT-10: 392-404, Sept. 1963.

1845
An operator theiary ts outlined for the general, non-
linear, feedback loop. Methods for bounding system Massachusetts Inst. of Tech. [Research Lab. of
responses and Investigating stability are introduced. Electronics] Cambridge.
An Iterative expansion of the feedback loop, valid for
large nonlinearities and unstable systems, is derived. GROWING HEUCAL DENSITY WAVES 1N SEMI-
The theory is applied to the study of nonlinear distortion CONDUCTOR PLASMAS, by C. E. Hurwitz and A. L.
in a class of amplifiers; it is shown that feedback reduces McWhorter. [1962] [3]p. incl. diagr. refs. (Sponsored
distortion for band-limited inputs. A model of stable jointly by A.r Force [Office of Scientific Research],
distortion is obtained and an iteration with optimized Office of Naval Research, and Signal Corps under
rate of convergence, is derived. (Contractor's abstract) IDA 36-039-sc-78108]) Unclassified

Published in Phys. Rev. Ltrs.. v. 10: 20-22. Jan. 1.
1843

Massachusetts Inst. of Tech. Research Lab. of Theory and experiments are described using high
Electronics, Cambridge. quality germanium filaments. The observed effect of

spatially growing screw-shaped waves shows up in the

A FUNDAMENTAL r IMPLEMENTARY PRINCIPLE form of a unidirectional traveling- wave amplification.
FOR INDUCTIVE L/bGIC, by M. C. Goodall. [1962]
lip. (Sponsored juintly by Air Force Office of Scientific
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1846 the advantage that the plasma properties ax e better
known. The plasma (lie or Ar), supplied by a modified

Massachuselts Inst. t(S Tech. Research Lab. of hoiow- cathode source, had density of up to 101
3
/cmn

Electronics, Cambridge. and was 75%-95% ionized. The magnetic field, generated

INSTABIILITIES OF A LIQUID CONDUC71VR, by U. by a puised, capacitively loaded helical line, had a trans-

Ingard nd D. S. Wiley. 11962] 13]p. Incl. illus. dliagrs, lational velocity 1.5 x 1 cmnp sec with peak field

(Sponsored jointly by Air Force Office of Scientific Re- 4000 G. Titanate ceramic formed the dielectric element.

search, Office of Naval Research, And Signal Corps A correction for the Important but often overlooked

under IDA 36-03il-sc-78108]) Unclassified effect of inductive coupling was derived. The experi-
ments showfd no evidence of ion reflection from the

Published in Phyi,. Fluids, v. 5: *500-!502, Dec. 1962. moving barrier. A large number of high-energy (. 200
ev) electro.,s was generated during passage of the pulse.

Observations of pinch and spiral instabilities of a liquid Thes4 are -ttribut-d to nonadiabatic reversed-&Peld heat-
conductor falling in an axial magnetic field are reported, ing of electrons trapped in a positive space-charge-

Measured rates of change of the stream diameter and the potential region at the position of the field peak.
spiral radni, are given, and a stream bifurcation phe-
nome".,, that was induced by spiral instability is de-
scribed. 1849

Massachusetts Inst. of Tech. [Research Lab. oft 1847 Electronics] Cambridge.

Massachusetts Inst. of Tech. [Research Lab. of INTERFEROMETI•C METIO OF VELOCITY OF
Electronics] Cambridge. LIGHT MEASUREMENT. by G. W. Stroke. 119621 (6]p.

incl. illus. diagrs. refs. (Sponsored jointly by Air
INTERACTION BETWEEN COLD PI.ASMAS AND Force Office of Scientihc Research, Office of Naval Re-
GLIDED ELECTROIMAGNETIC WAVES, It, by L. search, and [Signal Corps] under [DA 3r-039-sc-78108])
Mower and S. J. Buchsbaum. [1962] 171p. Incl. diagrs. Unclassified
(Sponsored jointly by Air Force Office of Scientific Re-
search, Office of Naval Research, and Signal Corps Published in Appl. Opt., v. 2: 481-486. May 1963.
under iDA 36-039-sc-78108], and Atomic Energy Coin-
nmissionl Unclassified An association of Interferometric methods la the 3,2-

cm microwave and visible-light optical domains Is now
Published in Phys. Fluids, v. 5: 1545-1551, Dec. 1962. being used for the measurement of the velocity of light

in terms of primary atomic constants, an 'tomic clock
T -he interaction between cylindrically :,ymmetric antso- for the frequency and a light source (Hg 196, Kr 86,
tropic plasma column and bounded ei-ctromagnetic w-aves optical maser) for the length. The microwave. iterfer-
is analyzed theoretically. The properties of a cylindrical omnetry is carried out by hydraulically and continuously
cavity coaxial with a cold plasma column and a coaxial moving a piston in a perfect silver-plated, optically
wits a static magnetic fielo are determined. The shift polished, fused-quartz, cylindrical resonant cavity.
in the resonant frequency of the cavity-plasma system The optical and mechanical systems involve several
is calculated in the high- electron-density limit and comn- novel features extending the interferometric servo-
pared with the rumerlcal solution presented earlier, control method using photoelectric detection successfully
(Contractor's abstract) applied to the ruling of high- resolution gratings. With

precislons as good or better than those obtained In any
previous measurement of c, an increase in accuracy by

1848 1 to 3 orders of magnitude results from the use of
primary standards for the frequency and length rather

Massachusetts Inst. of Tech. [Research Lab. of than the unreliable secondary standards used heretofore.
Electromcs] Cambridge. This fact applies to other velocity-of-light measure-

ments as well and should help in reducing the rather
INTERACTION OF A DIRECTED PLASMA WITH A disturbing dispersion In the values of c, which heretofore
MAGNETIC ,MIRl1)R (Abstract), by L. M. Lidsky arid considerably exceeded the precisions obtained in the
D. J. Rose. [1962] Ilip. (Sponsored jointly by Air measurements. (Contractor's abstract)
Force Office of Scientific Research. Office of Naval Re-
search, and Signal Corps under [DA 36-039-sc-78108])

Unclassified 1850

Presented at meeting of the Amer. Phys. So-,.., Massachusetts Inst. of T:ch. Research Lab. of
Atlantc City, N. J.. Nov. 28-Dec. 1. 1962. Electronics, Cambridge.

Published in Bull. Amer. Phys. Soc.. Series ni, 1. 6: 1. IONIZATION OF CESIUM AT SURFACES. II. TFE
T2.e-5--f8, 1963. ENERGY DISTRIBUTION FOR ELECTRONS IN A

THER1MIO.NIC DIODE PLASMA CANNOT BE TRULY
The interactioi between a directed plasma and a "'mag- MAX'WELLIAN, by W. B. Nottingham. Aug. 17. 1962,
netic barrier" was In.estigated using a stationary plasma 28p. incl. diagrs. tabies. (Technical rept. no. 405)
column and a moving magnetic field. This scheme has (Sponsored jointly by Air Force Office of Scientific
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Research, Office of Naval Research, and Signal Corps Kinetic studies of glutamic-aspartic transaminase have
under DA 36-039-se-78108) AD 2.4489 been made 0 high enzyme concentritions (10-5 M) using

Unclassified the temperature jump method. The obser-..d relazation
times ranged from less than 50 u sec to about 20 msec.

ublied a, Advanced Eitergy Conversion, v. 3: The minimal mechanism consistent with spectral and
245-25, 1963.--- kinetic data is E L+As=X1 =X 2 =EM + Oa

Part I! published in Advanced Energy Conversioa, v. 2: (1) E1 4 Kg = Y2 = Y1 = EL ÷ Gm (2). Here EL is the
7-79,19.(,7TKFOSR-Ji119; AD 403611) aldehydic form of the enzyme, EN is the aminic form,

Gm, Kg, Oa and As are the substrates glutamate,
In Part 1, experiments have been conducted to study ketoglutarate, oxalacetate and aspartatc, respectively.
ionization quantitatively for a low Cs concentration, and the X's and Y's are enzyme-substrate intermediates.
Electrons were accelerated from heated surfaces E2 Individual rate constants or lower bounds thereof were
and E3 bombard El. Tons produced at or near El were obtained for all of the steps: in addition approximate
then accelerated toward the ion collector to serve as a spectra were found for the intermediates which are con-
measure of the ion production. P.esults of this expert- sistent with their being Schiff bases. The binding con-
ment indicate that no appreciable ion current was pro- stants for Schiff base formation are quite high-b10 3 to
duced In Cs vapor controlled by a TCs = 350°K, by elec- 105 M- 1 depending on the specific substrate. The meas-

tr-ns having an energy less than 3.89 volts. The square ured bimolecular rate constants for the inter onversion
root of the ion- to-electron current ratio was a linear of intermediates are between 10 and 102 sec"I. These
function of the surface electron energy in excess of the results are also in accord with stopped-flow and equs-
ionization potential. Although not accurately determined, librium dialysis experiments. (Contractor's abstract)
the ionization coefficient is given by P1 = PI (V-V 1 ) with
P1 = 20 cm-lv"1 for the standard conditions of 3.54 x

1016 atoms/cm3 . In Part II, the energy distribution of 1852
electrons is studled. For refractory emitters, such as Massachusetts Inst. of Tech. fResearch Lab, of
W, Ta, and Mo, operated in an energy-conversion diode, Electronics) Cambridge.
the ratio of the emitter temperature to the Cs tempera-
ture strongly influences the opera.ting properties. If
this ratio exceeds 3.2, an Ion- rich sheath usually forms KINETIC THEORY OF PLASMA AND ELECTLROMAG-
at the emitter surface; electrons are accelerated in the NE[iC FIELD (Abstract), by T. HF Dupree. [1962f
plasma space by this injection potential. An analysis Reip. (Sponsored jointly by Air Force Office of Scientific

shows that at the open-circuit condition, the energy dis- Research, Office of Nava Research, and Signal Corps
tribution of the electrons at the plasma edge of the emitter under IDA 36-039-sc-781081, and National Science

sheath carn.ot bz a true Maxwellian over the entire range Foundation) Unclassified
in electron energy, instead, it Is thought to be made up
of 2 quiast-M-xwellians. The low energy electrons are Presented at meeting of the Amer. Phys. Soc.,
trapped and may have a high average energy close to that Atlantic City, N. J., Nov. 28-Dec. 1, 1962.

of the injection potential. The untrapped electrons will
have a. electron temperature equal to that of the emitter Published in Bull. Amer. Phys. Soc., Series IU, v.8:
and their density will be that associated with an apparent T51,Feb. 28. 1963.
or ficticious density many times that of the actual density.
A theory has been developed to describe quantitatively By generalizing a method due to Kllmontovich, it has
the relations that must be sstisfIed for the description been possible to derive a closed set of equations for

above to apply. It is concluded that if the emitter-to- plasma and electromagnetic fields. These equations
SCs temperature ratio exceeds 3.6, volume ionization Its determine the particle distribution functions and en-Csnot required for a itable sheath. In the range 3.2-3. 6, semble-averaged fields as well as a complete set of
surface ionization is usually Insufficient, and It is neces- correlation functions involving particle and field fluctua-
sary to have volume ionization to sustain the sheathf tions. The equations are not limited to steady-state or
(Contractor's abstract, modified) uniform plasmas. It is shown that, in general, a correla-

tion exists betwern all field components even though
there is no direct interaction between fields. SolutionsS1851 for a' . correlation functions have been obtained and are

Svalid for small departures from the steady state. These
Massachusetts Inst. of Tech. Research Lab. of correlation functions have been used to obtain formulas

SElectronics, Cambridge. for electromagnetic energy density, incoherent scatter-
ing. and a generalized collision integral.

A KINETIC STUDY OF GLUTAMIC-ASPARTIC TRANS-
AMINASE, by G. G. Hammes and P. Fasella. [1962]
[71p. incl. illus. diagrs. tables, refs. (Sponsored jointly 1853
by Air Force Office of Scientific Research, Office of
Naval Research, and Signal Corps under IDA 36-039-sc- Massachusetts :nst. of Tech. Research Lab. of
78108], and National Institutes of Health) Electronics. Cambridge.

Unclassified
LISP 1. 5 PROGRAMMER'S MANUAL, by J. McCarthy.

Published in Jour. Amer. Chem. Soc., v. 84: 4644-4650. P. W. Abrahams and others. Aug. 17. 1962, 99p. incl.
Dec. 20, 1962. diagrs. tables. (Sponsored jointly by Air Force Office
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of Scientific Research, Office of Naval Research, and 1855
Signal Corps u..der DA 36-039-sc-78108, National
Institutes of Health, and National Science Foundation) (Massachusetts Insi. of Tech. Research Lab. of
AD 406138 Unclassified Electronics, Cambridge. j

The LISP language is designed primarily for symbolic LOSS IN INFORMATION TRANSMISSION THiROUGH
data processing. it has been used for symbolic calcula- TWO-WAY CHANNELS, by F. Jelinek. [1962] [351p.
tions in differential and integral calculus, electrical incl. diagrs. (Sponsored Jointly by Air Force Office of
circuit theory, mathematical logic, game playing, and Scientific Research, Office of Naval Research, andt Sig-
other fields of artificial intelligence. LISP is a formal nal Corps under IDA 36-039-sc-78108[) Unclassified
mathematical language; it is therefore possible to give
a concise yet complete description of it. Such is the Published in Inform, and Control, v. 6: 337-371, Dec.
purpose of the first section of the manw':. Other sections 1963.
describe ways of using LISP to advantage and e:-plain
extensions of the language which make it a cc vkrient A discrete 2-way channel related to the pioneering work
programming system, of C. E. Shannon (see item no. 1493, Vol. IV) and farther

develped by R. M. Fano (see item no. 1427, Vol. IV)
is conaidered. Certain restrictions are put on the prob-

1854 ability. The terminals are •voinected to finite-memory
stationary signal sources. These signal sources gener-

Massachusetts Inst. of Tech. [Research Lab. of ate channel inputs depending on sequences of past outputs
Electronics] Cambridge. and inputs. Expressions for average information trans-

mission rates in the left-to-right and right-to-left direc-
THE LOGICAL BASIS OF LINGUISTIC THEORY, by N. tions can be developed and their sum will be a simple
Chomsky. [1962] 195]p. incl. diagrs. refs. (Sponsored information measure. When mutually Independent mes-
jo itly by Air Force Office of Scientific Research, Office sages are to be transmitted in opposite directions
of Naval Research, and Signal Corps under DA 36-039- through the channel, It is desirable that they be encoded
sc-78108, and National Science Foundation) into sequences of strategy functions which, together with

Unclassified the received signals, constitute inputs to a transducer
whose outputs are the channel input signals. The mea-

Published in Proc. Ninth Internat'l. Cong. of Linguists, sage source encoder-transducer combinatior. are
Cambridge, Mass. (Aug. 27-31, 1962), ed. by H. G. stochastically equivalent to signal scurce:. whz'se outputs
Lurt. The Hague (Netherlands), Mouton and Co., 1964, are governed by appropriate probabilities. We can
p. 914-1008. interpret the transducer-channel combination as a de-

rived 2-way channel whose inputs are the strategy fuac-
In this paper the term linguistic theory is restricted to tions and whose outputs are the outputs of the underl~lng
systems of hypotheses concerning the general features channel. Expressions for the information transmission
of human language put forth in an attempt to account for rate through the 2 directions of the derived channel are
a certain range of linguistic plbenomena. Various levcls developed and are compared to the expres-i ;as for the
of success may be attained by a grammatical description average information about outputs of the equinlent sig-
associated with a particular linguistic theory. The nal sources, transmitted through the underlying 2-way
lowest level of success is achieved if the grammar pre- channel. The values of the former expressions are
sents the observed pr!mary data correctly. A second found to be less than or equal to the values of the latter,
and higher level of success is achieved when the grammar the difference constituting a 'coding intirmation loss'.
gives a correct account of the linguistic intuition of the A condition on the transr,,'.zsion probabilities permits a
native speaker, and specifies the observed data in terms class of lossless channels tc, be defined. Similarly,
of significant generalizations that express underlying another clsss is defined having the property that,regard-
regularities in the language. A third and still higher less of the strategy code used, the information transmitted
level of success is achieved when the associated linguistic through the derived channel will be strictly less than the
theory provides a general basis for selecting a grammar information transmitted through the underlying channel.
that achieves the second level of success. :n this case, The consequences of the above results on the random
we can say that the linguistic theory in question suggests selection of message codes are discussed. It is shown
an explanation for the linguist.c intuition of the native that one can obtain the number of variables to be opti-
speaker. Roughly stated these levels may be referred mized when best random codes for lossy channels are
to as observational, descriptive, and explanator-y ade- desired, by using the number of variables for lossless
quacies. Several examples are given of how a higher channels as an exponent to the product of the size of the
level of adequacy might be achieved by linguistic theory input and output signal alphabets. For th e losSy channel

in the domains of phonology and syntax. A cor cern with class a simplified encoding procedure must in practice
perception and acquisition of language has playedl a sig- be applied, but as can be demonstrated, it will not yield
nificant role in determining the course of development of optmal codes. (Math. Rev, abstract)
linguistic theory. This report tries to show that the

basic point of view regarding both perception and acquisi-
tion has been much too parficularistic and concrete. It
has failed totally to come to grips with the creative as-
pect of language use, that is the ability to form and
understand previously unheard sentences.
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Massachusetts Inst. of Tech. Research Lab. of Massachusetts Inst. of Tech. Rcsear,.h Lab. of
Electronics, Cambridge. lectronilcs, Cambridge.

LOW RESONANT- FREQUENCY BATIUM-NT ETANATE METh D ANd D oMERp T OF BINARY CODING FOR
TRANSDUCER, by L. W. DeanE FII and N. A. Ball. ANALOG CHANNELS, by i. M. Jacobs. t1962] t9tp.
r19621 (Tep. incl. diagr. (Sponsored jointly by Air Force incl. dlamrso tables. (Sponsored jointly ry Air Force
Air orcenOffice of Scientific Research, Office of Naval ba codtngiand d e r Ofvale of detectResearch,
and Signal Corps under IDA 36-039-sc-78108]) and Signal Corps under iDA 3Q,-039-se-78108r )

Unclassified Unclassofied

Published in Jour. Accust. Soc. Amer., v. 34: 347, Published in Proc. Nat'l. Electronics Conf.g v. 18:
Mar. 1962. Y.-71", Nt. 1962.

A transducer consarting of a barium-titanate balaminate- Current engineering pracflce for achieving a low 'At
strip mass loaded at the ends was found to have a reso- error probability ina binary transmission syste5 is to
nant frequew:y in the range 200-1700 cps. Comments utilize pulses with a duration sufficient to i,•sure the

are made on some of the electrical and mechanical pa- required receiver-signal selection. This practice is
rameters of this composite transducer. (Contractor's identical to obtaining a reliable pulse by refeatig each
abstract) information bit a fixed number of times. Although opti-

mum for the transmcspion of a single information bit,
such repetition is inefficient for the transmission of a

1857 sequence of bits. The selection of more efficient signals
Is called coding. The reception of coded dignals is

Massachusetts Inst. of Tech. Research Lamb.Tof conveniently considered as 2 steps, detection and decod-
Electronicsp Cambridge. ing, the first largely analog and the second largely

digital. For each pulse input, the detector produces an
THE MAGNEtoHYIRODYNAMIC FLOW PAST A output number quantrzed into Q levels. After obtaining
NRthe detector output for a block of symbols, the decoder
nOc A l aTSVERSE MrE o iEd, an ar s . toxb makes the final decision as to the transmitted binary

Doctoral thesis, Jule t 9 1962, 128p. incl. diagrso tablest sequence. In this paper, consideration hs given to the
refs. (Technical rept. no. 397) (Sponsored jointly by improvement in rate and signal-to-noise ratio offered
Air Force Office of Scientific Research. Of:ce of Naval by coding and decoding for 3 values of detector quanthe a-
Research, and Signal Corps under DA 36-039-fsc-78108i ion. Q T 2 (binary detection) Q s 3 (ternary or null-zone
Depo of the Army, and National Science Foundation) detection), and Qa = b (continuous or unquantized detec-
AD 2786l2 Unclassified t ion). A qualitative insight is then provided into convolu-

tionac encoding and sequential decoding as one means,
Also greater tn 10.2. but te Al:v4n-476, adapitable to any talue of Q, for realizing these gains.
War. 19 e n or FudMch .. 5 4

The general character of the magnetohydrodyab act)c flow
past a non- conducting flat plate In the presence of trans- 1859
verse magnetic fields Is analyzed in some detail. The
appropriate extension of the Rayleigh problem to the Massachusetts Inst. of Tech. Research Lab. of
rragnetohydrodynamic case is shown to yield solu'lons Electronics, Cambridge.
which correctly predict some features of the steady flow
pas. a semi-infinite flat plate; in addition, it is shown MICR•OWAVE EMISSION AND ABSORPTION AT CYCLO-
that the knowlege of these significant features permits TIRON HARMNONICS OF A WARM PLASMA. by G. Bekefi.
an easy ev'aluation of their magnitudes Ira other extensions J. D. Coccoli and others- [1952] 141p. incl. diagr.
of _the hayletgh problem. The flow past a semi- infinite (Sponsored jointly by Air Force Office of Scientific Re--
flat plate is analyzed by 2 methods. First. by linearizing search, Office of Naval Research, and Signal Corps
the governing equations and incorporating the assumption under 'DA 3E-039-sc-78106], and Atomic Energy" Comn-
of a low ratio of viscous to magnetic diffus,.vity, the re.- mission) Unclassified
suits for skin friction and the normal component of mag-
netic field at the plate are obtained, and are shown to be Published in Phys. Rev. Ltrs., v. 9: C- 9, July 1. i 962.
useful in interpreting the character of these low conduc-
tivity flows. Secondly, the complete set of governing .Measurenments on tracrowave emission and absorptwrn
equations is formulated as a finite difference problem are presented where the plasma frequency is of the
and solved numerically on a digital computer. The re- order of, or greater than, the microwave radian fre
sults obtained, in addition to demonstrating feasibility quency. The measured magnitudes and spectra of the
of the numerical calculations, show that the disturbance emitted and absorbed radlatior, were found to differ
produ!:ed by the plate is no longer confined to a thin greatly from tho-c predicted theoretically. The mag-
viscous layer if the ratio of viscous to magnetic diffusiv'ity nitudes of the emission and absorption lines of the elec-

2 tron cyclotron harmonies were several orders of mang-
is greater than 10"2. but that an appre-lable Alfven type nitude greater than those calculated for a warm plasirna
disturbance is excited. (Contractor's abstract) with a Maxwellian distribution of electron velocities.
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Also, the line snapes were not Lorentzian. These phe- errors in the final outputs), may be constructed, so
noniena were observed in wealdy and highly io;dzed plas- that they are not completely redundant, but process a
mas of 1,3w and intermediate gas pressures. finite fraction of information. This depie-'d critically

upon the error behavior of components as a function , f
complexity. If component errors increase with com-

1860 plexity, the above reliability may be obtained only by
decreasing the fraction of information processed in the

Massachusetts Inst. of Tech. Research Lab. of computer. However, it appears likely that for given
Electronics, Cambridge. hardware and codes, this fraction can be maximized.

A further result of interest, is that such computers
MICROWAVE EMISSION FIR)M NON-MAXWELIUAN need not be precisely connected and in fact a certain
PLAS.MAS, by It. Fields, G. Bekefi, and S. C. Brown bounded fraction of errors in connection may be
[1962; [110p. incl. diagrs. refs. (Sponsored jointly by tolerated.
Air I orce Office of Scientific Research, Office of Naval
Research, and Signal Corps under [DA 36-039-sc-78108],
and Atonic Energy Commission) Unclassified 1863

Published in Phys. Rev., v. 129- 506-515. Jan. 5, 1963. Massachusetts Inst. of Tech. Re.,earch Lab. of
Electronics, Cambridge.

Microwave measurements of the radiation from a weakly
icn!zed low- energy pi :ma immersed in a magnetic field MOHAWK PREFIX GENERATION, by P. M. Postal.
shof significant departures from the Kirchhoff-Planck [1962] [121p. (Sponsored jointly by Air Force Office of
lai&. The departures can be explained by taking account Scientific Research, Office of Naval Research, and Signal
of the non-Maxwellian distribution of the radiating elec- Corps under IDA 36-039-sc-78108], and National Science
trons. By compar'ng the measured and calculated radia- Foundation) Unclassified
tion temperatures we estimate the distribution of electron
velocities and their mean energy. Published in Proc. Nisth Internat'l. Cong. of Linguists,

Cambridge, Mass. (Aug. 27-31, 1962), ed. by H. G.
Lunt. The Hague (Netherlands), Mouton and Co., 1964

1861 p. 346-357.

.assachisetts Inst. of Tech. Research Lab. of Modern descriptive studies of Northern Iroquolan, like
Electronics, Cambridge. similar grammatical studies of other languages, have

centered attention on what is called segmentive analyses
MILLIMETRZ-WAVE RADIO SOURCE IN TAURUS, by of sentences and their parts. The aim of the present
A. H. Barrett. [1962] [2p. Incl. diagr. (fponsored piper Is to show that an adequate description of Mohawk
jointly by Air Force Office of Scientific Research, Office sentences is incompatible with this kind of analysis.
of Naval Research, and Signal Corps under DA 36-039- since a valid theory of Moha;%k sentences requires a
sc-78108) Unclassified much more abstract conception of linguistic structure

which includes constituents only indirectly related to
Putllished in Nature, v. 194: 170-171, Apr. 14, 1962. phonetics and the notion of ormal relations between

sentence structures. The primary interest is in the
Observations made at 1.8 cm wavelength give an upper prono-minal prefixes of Mohawk verbs.
limit to the flux density of a possible unusual radio
source located 9 min of arc east of Taurus-A. which was
observed by other workers at 8 min. The results do not 1864
confirm the presence of such a source.

Massachusetts Inst. of Tech. Research Lab. of
Electronics, Cambridge.

1862
A NEW CANONIC REALIZATION PROCEDURE, by H.

Massachusetts Inst. of Tech. Research Lab. of T1. Lee. [1962] [5]p. incl. diagrs. (Sponsored jointly
Electronics. Cambridi-e. by Air Force Office of Scientific Research, Office of

Naval Research, and Signal Corps under iDA 36-039-
MiNIMALLY REDUNDANT RELIABLE COMPUTING sc-78108]) Unclassified
SYTEMS DESIGN (Abstracti. by S. Winograd and j. D.
Cowan. [1962] [lp. (Sponsýred lointly by Air Force Published in I. E. E.E. Trans. on Ci. cuit Theory.
Office of Scientific Research. Office of Naval Research, v.-CT-10: 81-85, Mar. 1963.
and Sgrnal Corps under DA 3tb-039-sc-78108)

Unclassified A dual pair of new canonic cycles are presented. Each
cycle develops an Initial LC impedance into a nonsym-

Pblished in Redun.dancy Techniques for Computing metrical lattice, terminated in a simpler LC impedance.
Systems, Proc. of the Symposium, Washington, D. C. The remainder impedance always has the same zero
(Feb. 6-7. 1962). ed. by R. H. Wilcox and W. C. Mann. and nflinite frequency behavior a.; the Initial impedance
Washington, Spartan Books, 1962, p. 377. but involves 4 fewer coefficients. The most complicated

mathematical operation which must be performed to
It can be demonstrated that redundant computers that
achieve arbitrarily low frequencies of error (apart from
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execute either cycle is the factoriza•'on o. a second- lig195' and lg01 . The isotope-shift measurements
degree polynomial. Both cycles are easily extended to show an extension of the range of regularity in the shifts
the RC and RL cases. (Contractor's abstract) of the even-neutron Isotopes to Hg 1 9 d, and provide

further data for the study of odd-even staggering effects.

1865 18C7

Massachusetts Inst. of Tech. Research Lab. ofElectronics, Cambridge. Massachusetts Inst. of Tech. [Research Lab. of
Electronics] Cambridge.

NUCLEAR ISOMER SHIFT IN THE OPTICAL SPECTRUM NUCLEAR ORIENTAT[ON AND MAGNETIC MOMENT

VF Hg1 9 5 : INTERPRETATION OF THE ODD-EVEN OF Hg19 7 (Abstract), by W. T. Walter. 119621 [lp.
STAGGERING EFFECT IN ISOTOPE SHIFT, by W. J. (Sponsored jointly by Air Force Office of Scientific Re-
Tomllnson, IMI, and H. H. Stroke. 11962] [3]p. incl. search, Office of Naval Research, and Signal Corps
diagrs. table. (Sponsored jointly by Air Force Office of under IDA 36-039-sc-78108J) Unclassified
Scientific Research, Office of Naval Research, and
Signal Corps under iDA 36-039-sc-781081, and Atomic Presented Ait meeting of the Amer. Phys. Soc..
Energy Commission) Unclassified Washington, D. C., Apr. 23-26, 1962.

Published in Phys. Rev. Ltrs., v. 8: 436-438, June 1, Published in Bull. Amer. Phys. Soc.. Series II, v. 7:
M. N3. Apr.23, 1962.

For transitions involving electrons which penetrate the Optical pumping was used to orient both I = nuclei
nucleus, the spectral lines are sensitive to the variations 197 199
of the nuclear charge distribution arising from changes Hg and Hg in the ground state. An Hg 2 0 2 lamp
in neutron number. Data on the Hg isotape shifts of the inside the air gap of a Bitter solenoid produced the
25S7A line are collected and analysed. It is concluded circularly polarized pumping light. This variable-fre-
that a possible basis for the odd-even staggering effect quency light source is tuned by means of Zeeman shifting
is that the odd neutron may go into a lower angular to pump either isotope. A single quartz cell was filled
momentum orbit than the neutron pair and that in this with stable isotope Hge 9 9 and the 65-hr radio isotope
orbit it is less effective in producing distortions. Hg 19 7 , and was placed in a homogeneous Helmholtz-

field. Nuclear magnetic resonance in the oriented vapor
of each isotope was optically detected in light scattered

1866 from the cell. Radio frequency 0. 2-cps modulation
and lock-in detection were employed. Resonances 25 cps

Massachusetts Inst. of Tech. [Research Lab. of wide were observed at 933 and 859 kc. The measured
Electronics) Cambridge. ratio was u 19 7 ,u 1 9 9 = 1.042479 (1 15). Comparison

NUCLEAR MOMENTS AND ISOTOPE SHIFTS OF with the ratio of Stager's values of the interaction con-
NEUTRI2N-DEFICIENT MERCURY ISOTOPES 195, 195-, stants for the 3 p1 stat e, A,97/A 1 9 9 = 1. 043284 (* 1),
AND 194 (Abstract), by W. J. Tomlinson, MI, and H. H. indicates a hyperflne-structure anomaly of 0.772 (± 14)
Stroke. [19621 [11p. (Sponsored jointly by Air Force 19
Office of Scientific Research, Office of Naval Research, parts in 1000. Using the Cagnac Hg result,
and Signal Corps under iDA 36-039-sc-78108]) v.,7:,II = 0.185843d (* 30) and u.9 . =0.519014 (± 14)uN

Unclassified without diamagnetic correction, is obtained.

Presented at meeting of the Amer. Phys. Soc., 1808
Washington, D. C., Apr. 23-26, 1962

Massachusetts Inst. of Tech. Research Lab. of
Published in Bull. Amer. Phys. Soc., Series 11, v. 7: Electronics, Cambridge.
*U, -Apr. 23, 1962.
An optical spectroscopic study has been made of Hg195 ON E. L. CHU'S DEFINITION OF SMALL-SIGNAL rfAn50 oc pPOWER OF ELECTRON BEAMS, by D. L. Bobroff.

(9.5 hr), Hg (40 hr) and fig (_ 130d) using a 10-i.,. H. A. Haus, and J. W. KlUver. [1962] [21p. (Sponsored
grating in a 36-ft focal-length mirror monochromator. jointly by AIr Force Office of Scientific Research, Office

The isotopes were produced by Au(p, xn)Hg1 9 8sx reactions of Naval Researh, and Signal Corps under IDA 36-039-
with 30-mev protons at the harvard cyclotron. Spins of sc-78108J) Unclassified

132ad1 '2 5 f195d~13/2 and i 1/2 for Hg 1 9 5 and Hg195, respectively, are Published in Jour. Appl. Phys., v. 32: 749-750. Apr.
consistent with our data, whereas the previously sug-

gested spin I(Hg19) 3!'2 disagrees with our findings.
With these values for the spins, the following moments A reply to Chu's criticism of the authors' small-signal
were obtained from the measured hIs Intervals: power theorem is presented. The value of the theorem
u(Hg19) = * 0.53 ± 0.05 rnm, u(Hg5) - 1.05 1 0.05 in 2 problems is pointed out. In addition, flaws in

195 =Chu's treatment of the boundary condition are shown. It
nm, g19) (1.4 1.12) x 0"24 cm 2 . The signs of is concluded that ,ais criticisms based on that treatment
the quadrupole interaction constants are the same in are not valid.

424 <



[

AIR FORCE SCIENTIFiC RESEARCH

1809 Research, Office of Naval Research, and Signal Corps

under IDA 36-039-sc-78108], Charles E. Merrill Trust,
Massachusetts Inst. or Tech. Research Lab. of National Institutes of Health, and National Science Foun-

Electronics, Cambridge. dation) Unclassified

ON THE LEARNING OF SPEECHUKE VOCABULARIES. Published in Ann. New York Acad. Sci., v. 98: 788-805,
by A. S. House, K. N. Stevens and others. [19621 O"ct. 3-t', 2.

1l11p. incl. illus. dragrs. tables, refs. (Sponsored
jointly by Air Force Office of Scientific Research, Office A model for the eclosion rhythm of Drosophila is pro-
of Naval Research, and Signal Corps under DA 3C-039- posed as a step in the consideration of more refined
sc-78108, and National Science Foundation) schemes of this example of biological clocks. It is

Unclassified similar In principle to the coupled-oscillator model of
Pittendrigh and Bruce, in that It includes a primary

Published in Jour. Verbal Learning and Verba: Behavior. oscillating system that is influenced greatly by light, but
.. 1: 133-143, Sept. 1962. only slightly by temperature. The latter is postulated to

have its major effect on a phase-comparator, the output
A series of experiments dealing with the learning of of which in turn times the observed biological phenomenon.
ensembles of speechlike acoustic stimuli was performed. Effects of single light signals, temperature steps, and
The stimulus ensembles differed with respect to the num- of combined light and temperature entrainment are
ber of physical dimensions that were manipulated in gen- ll istrated with electronic mock-up or simulatiorn experi-
crating the stimuli, and with respect to the extent to ments, and these are compared with the corresponding
which the stimuli resembled speech. Results show that experimental data for Drosophila.
performance during learning is better when each stimu-
lus is encoded into several physical dimensions than
%hen the stimuli lie along a unidimensional continuum. .1872
Furthermore, as the stimuli become more like speech
there Is a deterioration of performance during learning, Massachusetts Inst. of Tech. Research Lab. of
with the exception that performance is best when the Electronics, Cambridge.
stimuli are actually speech signals. Implications for
theories tf speech perception are discussed. THE PHYSICAL MEANING OF COMPACTNESS, by H.

B. Lee. [1962] [7]p. incl. diagrs. (Sponsored jointly
by Air Force Office of Scientific Research, Office of

1870 Naval Research, and Signal Corps under IDA 36-039-
sc-73108]) Unclassified

Massachusetts Inst. of Tech. Research Lab. of

Electronics, Cambridge. Published in I. E. E.E. Trans. on Circuit Theory,
v. CT-'1-0.-'5-26l, June 1983.

OPTICAL ECHOES FROM THE MOON, by L. D.

Smullin and G. Flocco. [1962] [l1p. incl. table. (Spon- A lossless twoport N, whose impedances z 11 , z 1 2 , and
sored jointly by Air Force Office of Scientific Research.
Office of Naval Research. and Signal Corps under z 2 2 possess poles at the complex frequenicies s = ± Jwp,
DA 36-039-sc-78108) Unclassified is considered. It is shown that the algebraic alternatives

of compactness, or lack of compactnees, for the zj at
Publshed in Nature, v. 194: 127, June 30, 1962. s - j.p correspond directly to the ; hysical alternatives

Lsing . ruby optical maser radiating 50 joule pulses, of whether or not a pair of N's natural oscillations at thp

each of 0.5 msec duration, identifiable echoes were re- frequency wc = w p are scaled replicas of one another

ceied in 4 different lunar regions on 3 successivc nights, throughout N. A secondary result of the paper is called
May 9-11. 1962. The optical system of the transmitter the energy theorem. This theorem assumes that the
inzorporated a Cassegrain reflector of 12-in. in diam. natural oscillations of a lossless oneport have been ex-
the reflected radiation w-as collected by a 48-in. cited bf a unit impulse of current, and states that each
Cassegrain reflector. The incoming signals were first impedance residue of the oneport is proportional to the
passed tirough a 7A hand-pass interference fltei-, and energy stored it. the corresponding one of these oscilla-
then detected by a phmotomultiplier unit cooled in liquid tions. (Contractor's abstract)
nitrogen.

1873
1871

Massachusetts Inst. of Tech. Research Lab. of
Massachusetts inst. of Tech. Research Lab. of Electronics, Cambridge.

Electronics, Cambridge.
P*")JECT LUNA SEE, by L. D. Snullin and G. Flocco.

A PHASE-COMPARATOR MODEL FOR THE DIURNAL [19C2] [2p. incl. diagrs. table. (Sponsored jointly by
RHYTHM OF EMERGENCE OF DROSOPHILA, by J. S. Air Force Office of Scientific Research, Office of Naval
Barlow. [1962] [18Jp. incl. diagrs. refs. (In coopera- Research. and Signal Corps under IDA 36-039-sc-
tion with Massachusetts General Hospital, Boston) 78108]) Unclassified
(Sponsored jointly by Air Force Office of Scientific Published In Proc. Inst. Radio Engineers, v. 50: 1703-

TT-'-J 1-y1 9 62.
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The performance, apparatus and expertmontal results zero. The results are discussed in relation to the
of a project to examine the possibilities of optical maser theoretical calculation of the line shape by Tomita.
radar using the moon as a target are described. The
transmitter used a 12-in. reflector with 50 J of pulse
power (pulse width 1/2 msec); the receiver was a 48-In. 1876
reflector feeding a liquid-nitrogen-cooled photomultiplier
via a 7 A wide interference filter. A signal-to- noise Massachusetts Inst. of Tech. Research Lab. of
ratio of 0.5 was predicted, but the experimental results Electronics, Cambridge.
indicated an average significantly greater than this during
the period when echces were expected. A QUANTITATIVE VIEW OF NEU!R)ELECTRIC

EVENTS IN RELATION TO SENSORY COMMUNICA-
TION, by W. S. Rosenblith and E. B. Vidale. 11962]

1874 1461p. Intl. illus. diagrs. refs. (Sponsored jointly by
Air Force Office of Scientific Research, Office of Naval

Massachusetts Inst. of Tech. Research Lab. of Research, and Signal Corps under DA 36-039-sc-
Electronics, Cambridge. 78108) Unclassified

PROTON MAGNETIC RESONANCE SPECTRA OF Published in Psychology: A Study of a Science, Volume 4.
TETRAVINYL-SILICON. METHYL- AND ETHYL- Bio•'gcalfi Oriented Fields: Their Place in Psychology
VINYLKETONE, by S. C. Castellano and J. S. Waugh. and in Biological Science, ed. by S. Koch, New York,
[1962] [51p. Incl. diagrs. tables. (Sponsored jointly by McGraw-Hill. 1962, p. 334-379.
Air Force Office of Scientific Research, Office of Naval
Research, and Sgnal Corps under iDA 36-039-sc- The important aspects of neural functioning seem to be
78108], and National Institutes of Health) AD 403609 represented by more or less complicated spatiotemporal

Unclassified patterns of neuroelectric activity and are not merely
given by absolute values of electrical changes as a func-

Also pubihed in Jour. Chem. Phys., v. 37: 1951- tion of time. This concept of neuroelectric spatiotem-
1955, Nov. 962. poral patterning is designated by the abbreviation NSTP.

The notion of a patterning of neura' events that occur

NMR spectra of teL-avinylsilicon, methyl-, and ethyl- at one or more places in the nervous system and that
virylketone have been analyzed. The parameters found typically have different temporal characteristics is by
do not agree with those previously reported for the same no means a novel one; similar ideas have been expressed
compounds by other authors, although the source of by others. Nevertheless, this viewpoint is recpttulated
several experimental data is the same; the coupling In this paper since too many accounts of nervous- system
constants agree well w"th values alrez.dy known for other functioning fail to deal with neural patterns. This
vinyl compounds and correlate satisfactorily with the emphasis upon the relational aspects of stimulus and of
electronep,,,,ties of the elements bonded to the vinyl response variables is both conceptually and pragmatically
group. (Contractor's abstract) useful, since it provides one with a strategic orientation

in the task of ordering and relating the innumerable data
that can be recorded from the nervous system. NSTP

1875 may prove to be an indispensable elen ent in *ý,e formulA-
tion of neural correlates of behavior I events.

Massachuse's Inst. of Tech. Research Lab. of
Electron: .. ,, Cambridge.

1877
PROTON RLSONANCE IN SOLID METHANE AT 4 ^K
(Abstract). by W. M. Whitney, A. H. Dammig and Massachusetts Inst. of Tech. Research Lab. of
others. [1962] 1lh1. (Sponsored jointly by Air Force Electronics. Cambridge.
Office of Sciejtific Research. Office of Naval Research,
Signal Corps u-.ter IDA 36-039-sc-78198], and National RECENT DEVELOPMENT IN OPTICAL CHARACTER
Science Foundation) Unclassified RECOGNITION AT M. I. T., by L. G. Roberts. 11962]

14]p. (Sponsored jointly by Air Force Office of Scientific

Presented at meeting of the Amer. Phys. So^., Research, Office oi Naval Research. and Signal Corps
Baltimore, Md., Mar. 26-29, 1962. under DA Z6-039-sc-78108, and National Institutes of

Health) Unclassified

Published in Bull. Amer. Phys. Soc.. Series nI. v. 7:
226, Ma'r. 26. 1962. Published in Optical Character Recogniticn: Proc. of the

"yTmposium. Washington. D. C. (Jan. 15-17. 1962). ed.
A preliminary study has been made o, the proton- by G. L. Fischer. Jr.. D. K. Pollock and others.
resonance-absorption l~ne in solid methane (C 4;) and in Washington. McGregor and Werner, 1962, p. 209-212.

solid monodeuterated methane (C._jD) at a temperature Progress has been made in characterizig handwritten

of 4.2ýK and a frequency of 18 mc sec Linewidths of strokes and applying this to the handwriting tecognition
7.1 gauss and 5.4 gauss were obtained for CH 4 and problem. It has been found that only 18 strokes are used

CH3D. respectively, and second moments of 7. 1 and to construct all of the English characters. These

S. 5 gauss. From measurements made in mixtures of strokes can be generated and joined together by simple

CH4 with krypton, it is concluded that the intramolecular rules In a computer s5 as to write any word. By finding

contribution to ze second moment is small and probably the ranges of the stroke parameters for an individual,
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the computer can forge his handwriting. A set of simple lon energy of approximately 0.83 kcal/mol. The tern-
tests has been d•veloped on the strokes in a word which perature dependence of sel.-diffuston In liquid methane
enables a computer to pick likely words from a dictiona.ey. appears to be comparable on the basis of a classical
Presently these tests are to count the closed loops, the reduction to corresponding states, by means of critical
tails above and below the small letters, and the axis constants, to that In liquid Ar, Kr, and Xe. Measure-
crossings at the center of the word. Plans for future men's of the proton spin-lattice relaxation time In our
work are presented, sample Indicate that the relaxation is predominantly

contr .d by the mutual diffusion of the hydrocarbon
and t '1 amounts of dissolved oxygen. (Contractor's

1878 abstr

Massachusetts Inst. of Tech. Research Lab. of
Electronics, Cambridge. 1880

RELAXATION SPECTRA OF SOME NICKEL (II) AND Massachusetts Inst. of Tech. Research Lab. of
COBALT (11) COMPLEXES, by G. G. Hammes and J. 1. Electronics, Cambridge.
Steinfeld. [19621 [

5
1p. incl. Illus. tables, refs. (Spon-

sored jointly by Air Force Office of Scientific Research, SOME PIRBLEMS IN NONLINEAR THEORY, by M.
Office of Naval Research, and Signal Corps under IDA 36- Schetzen. July 6, 1962, 53p. incl. diagrs. refs.
039-sc-78108], and National Institutes of Health) (Technical rept. no. 390) (Sponsored jointly by Air

Unclassified Force Office of Scientific Research, Office of Naval Re-
search, and Signal Corps under DA 36-039-sc-781C8)

Published in Jour. Amer. :hem. Soc., v. 84: 4639- AD 278691 Unclassified
4643, Dec. 20, 1962.

The first problem considered is the extension of the
The rate constants for the formation and dissociation of Wiener tMeory of nonlinear systems to include non-
Ni(Il) and Co(Il) complexes with 1, 2, and 3 glycine, Gaussian inputs and error criteria other than the mean-
diglycine, or Imidazole molecules have been determined square-error criterion. The second problem is the
by the temperature-jump technique. The approximate development of a procedure for the experimental deter-
time scale of the reactions studied ranged from 0. 1 to mination of higher-order correlation functions without
500 msec. The rate constant of dissociation obtained by the use of delay lines. An application of this procedure
normalizing with respezt to electrostatic and steric fac- is made to the synthesis N'th-order Gaussian processes.
tors Is characteristic of a given meta! ton, and was gen- These processes have the property thAt their first N
erally 20 to 25 times greater for Co(TI) than for Nt(Iu). joint moments are those of a Gaussian process. The
The difference in the corresponding activation energies third problem is that of nonlinearly coupled oscillators.
is predictable on the basis of crystal-field theories. For this problem, a statistical model is proposed for a
Gylcine is bound to the metal via the negatively charged class of oscillators that are not phase-locked. Calcula-
carboxyl group, hence the normalized rate constants In- tions based on this model demonstrate the effect of
crease in rea-tlons Involving the higher complexes, Inde- second-order nonlinearities upon the spectrum of the
pendently of the number of ligands bound if the bonding coupled oscillators. The fourth problem is that of
takes place via unchanged groups, locating noise sources in space by crosscorrelation

techniques. For this problem, expressions are derived
for the ambiguity in locating a target as a function of the

1879 time of observation when using this crosscorrelation
technique with a given configuration of N antennas.

Massachusetts Inst. of Tech. Research Lab. of (Contractor's abstract)
Electronics, Cambridge.

SELF-DIFFUSION AND IMPURITY- CONTRELLED 1881
PROTON RELAXATION IN LIQUID METHANE, by J. V.
Gaven. Jr., J. S. Waugh, and W. H. Stockmayer. Massachusetts Inst. of Tech. Research Lab. of
11962 141p. Incl. diagrs. table, refs. (Sponsored jointly Electronics, Cambridge.
by Air Force Office of Scientific Research, Office of
Naval Research, and Signal Corps under IDA 36-039- SOME QUANTITATIVE METHODS FOR THE STUDY
sc-78108]. and National Institutes of Health) OF SPONTANEOUS ACTIVITY OF SINGLE NEURONS,

Unclassified by R. W. Rodleck, N. Y. -S. Kiang, and G. L. Gerstein.
[1962] [181p. incl. illus. dlagrs. refs. (Sponsored

Pteblished in Juur. Chem. Phys.. v. 38: 287-290, jointly by Air Force Office of Scientific Research,
Jan. f''Th•3. Office of N'-ý! Research, and Signal Corps under

IDA 36-05ti-sc-78108], National Institute of Neurological
Self-diffusion In liquid methane, under its own vapor Diseases and Blindness. and National Science Founda-
pressure, has been studied between the triple point and lion) Unclassified
the normal boiling point by means of the spin-echo tech-
nique. The activation energy for self-diffusion is approx- Publ..hed in Biophys. Jour., v. 2: 351-368, July 1962.
imately 0. 67 kcal- mol. These results are compared
with the constant-pressure tracer results of Naghizadeh Four different illustrative examples of single unit data
and Rice (item no. 505, Vol. V), which show somewhat from the cochlear nucleus of anesthetized cats are pre-
higher (~ 151) self-diffusion coefficients and an activa- sented. The spontaneous activity of each of these 4
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units can be quantitatively described by the histogram of In recent years, the application to biological problems
tnterspike tntervals and by other related measurements, of mathematical techniques of analysis has had a very
Several descriptive models are suggested by these meas- rapid growth that has been greatly facilitated by the
urements. (Contractor's abstract) availability of automatic computers. An example is the

use of autocorrelatlon and crosscorrelatlon analysis in
the 3tudy of electroencephalograms. In the present

1882 report, another example is given; some results from a
quantitative study of the nature of the control of eye

Massachusetts Inst. of Tech, [RIesearch Lab. of movements in man. Simultaneous recordings onto nag-
Electronics) Cambridge. netic tape we.'e made of: (1) position of the eyes with re-

spect to the head; (2) orientation of the head in space;
STABILITY AND RESETTABILITY OF He-Ne MASERS and (3) position of an object for visual tracking. Analyses
(Abstract), by T. S. Jazeja, A. Javan and others, of the recordings were made by means of a special-
[1962] [l1p. (Sponsored jointly by Air Force Office of purpose analog computer designed for correlation analy-
Scientific Research, Office of Naval Research, and Sig- sis. Comparison of the results for a normal subject
n'til Corps under IDA 36-039-sc-78108]) with those for a pltient who had a nonfunctioning

Unclassified labyrinth or-vestibular apparatus indicates that the
muscle and joint sense provide a considerable degree of

Presented at meeting of the Amer. Phys. Soc., stabilization of the eye movements when the head Is
Cleveland, Ohio, Nov. 23-24, 1962. moved actively or passively with respect to the neck.

It is apparent, accordingly. that the vestibular apparatus
Published in Bull. Amer. Phys. Soc., Series II, v. 7: does not have an essential part in the stabilization of
553, Nov. 23, 1962. eye movements when the head is moved with respect to

the body, if the latter remains stationary.
Thp frequency stability of 2 He-Ne masers under quiet
acoustical and thermal conditions has been examined. A
beat frequency was obtained between the 2 masers with 1884
short-term frequency width less than 100 cps correspond-
ing to a frequency fluctuation smaller than 3 x 10-13 over Massachusetts Inst. of Tech. Research Lab. of

Electronics, Cambridge.
a period of about 4 sec. This represents 2 x 10-11 cm

change of length of our 60-cm masers. Under good A STUDY OF MAGNEI0HYDRODYNAMIC PARAMETRIC
conditions, the average frequency drift due to thermal GENERATORS, by H. H. Woodson. G. L. Wilson, and
fluctuations varied less than 50 cps during I sec. Simi- A. T. Lewis. 119621 [171p. incl. diagrs. (Sponsored
larlv,. theý average frequency drift over periods as long jointly by Aeronautical Systems Division, and Air Force
as .A few minutes was also small. This is considerably Office of Scientific Research, Office of Naval Research,
better than that reported previously, but greater than and Signal Corps under IDA 36-039-sc-781081)
fundamental thermal fluctuations by about one order of Unclassified
magnitude; hence, further refinement can be expected.
The frequency resettability was obtained repeatedly Published in Engineering Aspects of Magnetohydro-
better thar 1 x 10-9. These results demonstrate the dy"amics; roc. of the Third Symposium, Rochester,
applicability of optical masers to detecting very small N. Y. (Mar. 28-29, 1962), New York, Gordon and
changes in length or position or to standards of length. Breach, 1964, p. 36Z-379.
These activities were carried out in an acoustically Iso-
lated vault at MIT Round Hill with particular geological The parameters of a simplified equivalent circuit are
location leading to a high degree of isolation from man- derived and, in terms of these parameters, the condl-
made microphonic disturbances, tions for self-excitation are given. An experiment is

described which shows that the circuit parameters may
be obtained apprcxlmately from measurenents in the

1883 sinusoidal steady state on a stationary geometry, and
that the values obtained allow a fairly accurate predic-

F Massachusetts Inst. of Tech. Research Lab. of tion of the actual generator behavior. This allows the
Electronics, Cambridge. circuit parameters to he related to the magnetic

Reyn)lds number. Rm. of 'he gas flow and io the gen-
STUDY OF CONTROL OF EYE MOVEMENTS IN MANBUY EANSOF AONT CORF ELE AOEMNDS CRINS- ,erator geometry, and allows the determination of a min-
BY H CORRELATONO (AbtDrac yJON AND CROSS- [mum Rm for self- excitation and of the efficiency of theCORtRELATI•ON (Abstract), by J. S. Barlow. f1962) [11p.
(Sponsored jointly by Air Force Office of Scientific Re- generator.
search, Office of Naval Research, and Signal Corps
under iDA 36-039-sc-78108], National Institutes of 1885
Health, and National Science Foundation)

Unclassified Massachusetts Inst. of Tech. Research Lab. of
Electronics, Cambridge.

Presented at Spring meeting of the Biometric Soc.,
Chapel Hill, N. C., Apr. 12-14, 1962. TABLES AND FORMULAS FOR CALCULATING

FOURIER COEFFI(UENTS OF POWER-LAW DEVICES,
Published in Biometrics. v. 18: 421, Sept. 1962. by P. Penrit-1, Jr. Mar. 20. 1962, 20p. incl. tables.
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(Technical rept. no. 385) (Sponsored jointly by Air while breeding tritium. Blanket thicknesses and other
Force Office of Scientific Research, Office of Naval Re- considerations dictate a large cylindrical system ( 2 m
search, and Signal Corps under DA 36-039-sc-78108) vacuum wall diam, 1000 mw thermal or more) with
AD 277027 Unclassified deposited heat flux in the order of 1.5 mw/'n on the

vacuum wall. Thermal stress and heat transfer would
rables a•.d formulas are given to facilitate the calculation be limiting at a few times this value; hence, an economic
of Fourier coefficients of power-law devices that are pulsed system would be much more difficult.
driven from a sinusoldal source. (Contractor's abstract)

1888
1886

Massachusette Inst. of Tech. Research Lab. of
Ma-:zachusetts Inst. of Tech. Research Lab. of Electronics, Cambridge.

Electronics, Cambridge.
TOLERABLE EPM)RS OF NEURONS FOR INFALLIBLE

TAKE-HOME LABORATORIES, by R. D. Thornton. NETS, by M. Blum, N. M. Onesto, and L. A. M.
[1962] [5]p. incl. illus. diagr. table. (Sponsored jointly Verbeek. [1962] [4]p. incl. diagrs. (Sponsored jointly
by Air Force Office of Scientific Research, Office of by Air Force Office of Scientific Research, Office of
Nav•al Research, and Signal Corp3 under DA 36-039-sc- Naval Research, and Signal Corps under DA 36-039-sc-
78108, and Ford Foundation) Unclassified 78108) Unclassified

Published in Jour. Eng. Education, v. 52: 554-558, Published in Redundancy Techniques for Computing
May1"6-2. e-emsi-Froc. of the Symposium, Washington, D. C.

(Feb. 6-7, 1962), ed. by R. H. Wilcox and W. C.
A take-home laboratory kit is described and its applica- Mann, Washington, Spartan Books, 1962, p. 66-69.
tion to academic teaching and research is discussed.
Some experimental work can be done at home with a It is shown that circuits can be so designed that the
resulting increase in freedom and effectiveness in the input-output function is correct, although the threshold,
use of in-school laboratory facilities. The project type strength of stimuli and even the convecttvity may be in
of experiment can be extended over several weeks with- error so much that each individual formal neuron would
out exorbitant expense. Experimental ho'ne problems make mistakes. Only nets designed to have n input lines
can be assigned in subjects that have no need of a that feed signals to n input neurons that, in turn, feed
scheduled laboratory. Experimental creativity becomes signal to a single output neuron are considered. The
a possibility at the undergraduate level since students function computed by the net is represented by an input-
have more chance for original experimental work. output table. The fractional error, E, is defined as

the ratio of dashes to the total number of places in an
output column. If all inputs to a neuron are equally

1887 frequent, E is the fraction of #lmes that a neuron might
be in error, E1 is the fractional error of the input

Massachusetts Inst. of Tech. [Research Lab. of neuron with the least number of dashes, and E2 is the
Electronics] Cambridge. fractional error of the output neuron with the least

number of dashes. The maximum values of E1 and E2TIIERY\..L AND MLATERiAL PRODBLEMS IN A CON-

TROLLED FUSION BLANKET (Abstract), by W. G. are computed for a net with error-free output. It is
llomeyer. A. J. Impink and others. [1962] [1 p. (Spon- shown that E I - -L- andE2 1_ 21 -2-nwhere

sored jointly by Air Force Office of Scientific Research, n
Office of Naval Research, and Signal Corps under n is the number of neurons in rank 1.
iDA 36-039-sc-78108], MIT Computation Center and
National Science Foundation) Unclassified 1889

Presented at meeting of the Amer. Phys. Soc., Atlantic Massachusetts Inst. of Tech. [Research Lab. of
City. N. J.. Nov. 28-Dec. 1, 1962. Electronics] Cambridge.

Published ,n Bull. Amer. Phys. Soc.. Series II. v. 8: TRITIUM REGENERATION IN A CONTROLLED
Tf•7-Feb.-28, 1963. FUSION BLANKET (Abstract). by A. J. Impink, W. G.

Homeyer and others. [1962] [lip. (Sponsored jointly
Nuclear heating in thermonuclear-blanket structures by Air Force Office of Scientific Research, Office of
htLs beeu calculated by the neutronics code for the svs- Naval Research, and Signal Corps under IDA 36-039-
tems des:ribed in a previous paper. Relative heat sc-78108]. MIT Computation Center, and National
deposition in the standard configuration was 19.8%4 in the Science Foundation) Unclassified
vacuum wall, 22.51 in the wall coolant, 553 in the
prtmar% attenuator. 2.7% in the coil shield, and 0.0037 Presented at meeting of the Amer. Phys. Soc.. Atlantic
in the coils. In vacuum walls of 1- and 3-cm Mo. 12.51 City, N. J., Nov. 29-Dec. 1. 1962.
and 26 r. respectively, were deposited. Other modlfica-
t~ons had little effect. Total heating was 17.9 mev per Published in Bull. Amer. Phys. Soc.. Series II. v. 8:
D-T neutron. Tritium recovery at low concentration T17. Feb. 58. 1963.
appears easy. It is unlikely that less than 110 cm of
blanket can adequately shield superconducting coils Calculations were made for the neutron-absorbing and
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tritium- regenerating blankett for a steady-state D-T 1891
reactor. A 50-energy-group 5-spatial-region code was
developed to treat neutron reactions in the entire range Massachusetts Inst. of Tech. Research Lab. of
from 14 mev downward: integral transport Sn and diffu- Electronics, Cambridge.
sion-theory methods were used to approximate neutron
transport In slab and cylindrical configurations. The TIHE UTLITY OF ANASTOMOTIC NETS, by W. S.
blanket regions are, in order from the plasma: (I) McCulloch. f1962] I51p. incl. diagrs. (Sponsored
vacuum wall (1, 2, or 3 cm Mo, or 1 cm Ni); (2) wall jointly by Air Force Office of Scientific Research,
coolant (6. 25 cm fused salt- Li2BeF4 of natural 20t or Office of Npval Research, and Signal Corps under DA 36-

039-sc-78108, Bell Telephone Labs.. National Institutes
50% Li6 ; or LINO2 ); (3) primary attenuator (56 cm, 25% of Health, and Teagle Foundation, Inc.) Unclassified

C, 75% fused salt as above, with or without added Be or
BeO); (4) coil shield (30 cm Pb plus borated H2 0, 20 cm Publtshed in Redundancy Techniques for Computing
LiH, and 6 cm Ph); (5) superconducting coils (10 cm Mo Sy"smte- Proc. of the Symposium, Washington, D. C.
nuclear equivalent). 2 cm Mo, natural Li 2 BeF 4 , no (Feb. 6-7, 1962), ed. by R. H. Wilcox and W. C. Mann.

added Be, was standard; tritium production was 1. 16/D- Washington, Spartan Books, 1962, p. 62-65.

T neuwron. Individual variations gave: 1.20 and 1.24 with A net of 3 neurons with 2 inputs each with thresholds
20% and 50% enriched Li 6; 1.35 with 5 cm Be; 1. 20 with modulated by input from the net can be made to compute
9 cm BcO; 1.03 with NI: 0.82 with LiNO2 . Tritiurn pro- 15 of the 16 possible logical functions of 2 arguments
duction of about 1.15 per D-T neutron will probably be and 4 neurons with 3 inputs each, 253 logical functions of
necessary to offset losses. 3 arguments. The number increases rapidly with the

number of inputs per neuron.

1890
1892

Massachusetts Inst. of Tech. fResearch Lab. of
Electronics] Cambridge. Massachusetts Inst. of Tech. [Research Lab. of

Electronics] Cabr.jdge.
ULTRASONIC DISPERSION IN LIQUID HELIUM BELOW
I 0K (Abstract), by W. M. Whitney and C. E. Chase. VALIDITY OF THE GINZBURG-LANDAU THEORY OF
[1962j [llp. (Sponsored jointly by Advanced Research SUPERCONDUC'IVITY AT LOW TEMPERATURE
Projects Agency and Air Force Office of Scientific Re- (Abstract), by D. H. Douglass, Jr. and R. H.
search, Office of Naval Research, and Signal Corps Blumberg. [1962) [lIp. (Sponsored joint!y by Atr Force
under IDA 36-039-sc-78108]) Unclassified Office of Scien:ific Research, Office of Naval Research,

and Signal Ce'zps under IDA 36-039-sc-781081)
Presented at meeting of the Amer. Phys. Soc., Unclassified
Stanford U., Calif., Dec. 27-29, 1962.

Presented at meeting of the Amer. Phys. Soc.. New
Published in Bull. Amer. Phys. Soc., Series II. v. 7: York, Jan. 24-27, 1962.
621. Dec. 27, 1962.

Published in Bull. Amer. Phys. Soc.. Series II. v. 7:
Precise measurements of the velocity of sound in liquid 4, J an.' 19E2.
helium under the saturated vapor pressure, previously
reported for I mc. sec. have been extended to 4 and 12 The original Ginzburg-Landau (GL) theory consists of
inc. sec. Within experimental error, the measured total assumptions concerning the form of the magnetic field
change in velocity between 1. 2 and 0.15 K. the lowest and the field-free parts of the free energy. The field-
temperature reached, is the same at all 3 frequencies, :ree portion, which is derived by expanding in a power
but there is dispersion at intermediate temperatures. series valid only near Tc, is, nevertheless, well be-
At each frequency, the velocity rises from its value at hated at low temperatures. The GL theory can be gen-
T = 0 very nearly as T3 , goes through a maximum, and -raltzed to include any field-free function [the Gorter-
then decreases rapidly at higher temperatures. At tem- Casinir (GC) free-energy expression is one] covering
peratures below that of the maximum, the results at a all T, whose expansion near T is the same as that of
given frequenc can be quite well represented by the the original theory. The critical field of a thin film canemiia quinu =u0 +(13.5 1 . Sf)T3 cm sec.,eepesdi em fcitclfedo hnfl aempiricalbe expressed i terms of this generalized function. The
%here u0 - 23827 cm sec and f is the frequency in differences between various functions can be expressed
mc sec. ForI = 1.00. 3.91. and 11.90 mc, sec, the in terms of a parameter a which can be measured ex-
maximum value of (u - u0) is 5. 7. and 11 cm sec and perimentally at the lower temperatures. Theoretical

values of a are * 0.25 and -0.75 for the GL and the GC
occurs at the temperature 0.67, 0.71. and 0.72-K. functionsý respectively. Experimental measurements

on thin films of tin give r value of a = 0.14 t 0.10,
which seems to favor the original GL theory.
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"1893 1895

,lassa'chusetts Inst. ot Tech. Research Lab. of Massachusetts Inst. of Tech. Researc:h Lab. of
Electronics. Cambridge. Electronics, Cambridge.

TilE WAKE OF A CHARGED PARTICLE MOVING NUCLEAR MOMENTS IN FLUCTUAT.NG FMELDS. IV.
THIROUGH A PLASMIA WITH MAGNETIC FIELD, by APPLICATION TO KINETIC PROCE',SES, by J. S.
S. K. Majumdar. Sept. 14, 1962, 36p. Incl. dlagrs. Waugh. [1962) [5]p. Incl. refs. (41'OSR-J1382) (Spon-
refs. (Technical rept. no. 401) (Sponsored jointly by sored jointly by Air Force Office o'. Scientific Research,
Air Force Office of Scientific Research, Office of Naval Office of Naval Research, and [Signal Corps] under
Research, and Signal Corps under DA 36-039-sc-78108, DA 36-039-sc-87376, and National Institutes of Health)
and National Science Foundation) Unclassified AD 403623 Unclassified

Published in Proc. Phys. Soc. (London), v. 82: 669- Also published In Faraday Soc. Discussions, No. 34:
638, Nov. 1. 1963. TV-164, 1962.

The motion of a charged pa.-ticle through a low-density The effects of time-dependent perturbations, particularly
electron plasma placed In an external constant magnetic chemical reactions, on high resolution nmr spectra are
field has been investigated by using transport equations, discussed. Some speculations are made about the possi-
The motion of the particle In the direction of the applied bility of observing orthopara conversion in molecules
magnetic field Is considered in detail; the particles moving lirger than H2 and about the implications of this process
at right angles to the magnetic field are considered fur the motions of molecules in fluids. (Contractor's
briefly. The charge density developed in the medium as abetract)
a result of Interaction of the medium with the moving"
particle through long-range Coulomb force Is evaluated
for the wavelength, X, which is such that R> X > X D' 1896
-it.ere R is the distance from the moving particle, andX th Deye aveengh. hreetyps o chrgedenity Massachusetts Inst. of Tech. Research Lab. of
D'the Debye wavelength. Three types of charge-density Electronics, Cambridge.

waves are associated with the moving test particle. One
is a plasma electron wave that exists only for velocities NUCLEAR RELAXATION AND INTERMOLECULAR
of the test particle that are greater than the average FORCES IN GASES, by J. S. Waugh and C. S. Johnson,
thermal speed of the plasma electron; this wave also Jr. [1962] [8]p. Incl. diagrs. table, refs. (AFOSR-
shows a Mach cone distribution. The second is an J1383) (Sponsored jointly by Air Force Office of S&len-
elliptically shaped extraordinary electromagnetic wave tific Research, Office of Naval Research, and Signal
that exists for all velocities of the test particle, and is Corps under DA 36-039-sc-87376, and National Institutes
coupled to the plasma electron %-ave. The third is an of Health) Unclassifed
almost spherical weak wave associated with the brdinary
electromagnetic wave. This third wave is not coupled Also published in Faraday Soc. Discussions, No. 34:
to the other 2 waves within the range of approximation 191-198, 1962.
considered here, and it goes over to an exponentially
decreasing charge distribution in the limit of very small The origins of nuclear relaxation In relatively dilute
magnetic field. (Contractor's abstract) monatomic and polyatomic gases are discussed qualita-

tively, with particular reference to the connection be-
1894 tween relaxation times and anisotropic intermolecular

potentials. Experimental results are given for mixtures
Massachusetts Inst. of Tech. Research Lab. of of hydrogen with other gases, and inelastic zross-sec-

Electronics, Cambridge. tions for orientational relaxation with AJ = 0 are deduced.
In the cases studied, a given mj state appears to persist

PHENOMENOLOGICAL THEOXRY OF SUPEImPOSED at room temperature for 4-100 collisions. The effect of
FILMS OF N-ORMAL AND SUPERCONDUCTING METALS, paramagnetic Impurities at the higher concentrations
by D. H. Douglass, Jr. [1962] [5]p. incl. dlagrs. refs. and densities is briefly discussed. (Contractor's
(AFOSR-3980) (Sponsored join.ly by Air Force Office of abstract)
Scientific Research, Office of Naval Research, and Sig-
nal Corps undes DA 36-039-sc-87376) Unclassified

1897

Also published In Phys. Rev. Ltrs., v. 9: 155-159,
Massachusetts Inst. of Tech. Research Lab. of

Electronics, Cambridge.
By introducing the concept of the superconducting state
of a normal metal, a theory has been derived to explain NEGATIVE L AND C IN SOLID-STATE MASERS, by 1.
the observed superconducting behavior of superimposed L. Kyhl, R. A. McFarlane, ane M. W. D. Strandberg.
films. (1962] [161p. incl. illus. diagrs. tables, refs. (Spon-

sored jointly by Air Force Office of Scientific Research,
Office of Naval Research, and Signal Corps under DA 36-
039-sc-87376) Unclass'fted
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Published in Proc. Inst. Radio Engineers, v. 50 1608- electrode is identical with that of the GSR type, so that
"2!iYJuT962. they are also suitable for recording potential, resistance,

or Impedance.
The analysis of solid-state cavity masers is extended to
include the reactive component of the paramagnetic reso-
nance. This reactance is inverted (in opposition to 1900
Foster's reactance theorem). A 2-cavity network makes
use of this negative frequency dependence of reactance Massachusetts Mental Health Center, Boston.
to obtain a broad-band flat-topped amplifier response.
In verification of this theory a ruby maser has been built PHYSIOLOGICAL EFFECTS OF PAINFUL STIMULA-
which has a 95-mc bandwidth at 14-db gain and operates TION DURING HYPNOTIC ANALGESIA UNDER CONDI-
at 9000 mc and I. 5K. This performance is comparable TIONS DESIGNED TO MINIMIZE ANXIETY, by R. E.
to that of published, tapered magnetic field traveling- Shor. [1962] [20]p. Incl. diagrs. tables, refs. (AFOSR-
wave masers. General network limitations on cavity 64-0829) (In coopera"lln with Harvard U. Medical
maser amplifiers are derived. Broad-bandirg techniques School, Boston, Mass. (Sponsored jointly by Air Force
that have been published for parametric amplifiers are Office of Scientific Reserrch under AF 49(638)728,
essentially eqivalent. T-e timing of the broad-band Human Ecology Fund, and National Institute of Mental
amplifier is critical. The same performance can be Health) AD 438646 Unclassified
achieved in a unilateral transmission maser hy using
circularly polarized cavities, but the problem of circuit Also published in Internat'l. Jour. Clin. and Exper.
design and tuning with the increased number of parame- Hypiosis, v. 10: 183-202, July 1962.
ters has thus far prevented successful operation. (Con-
tractor's abstract) A statistically powerful experimental test of the

physiological effects of painful stimulation during hyp-
notic analgesia was conducted under conditions designed

1898 to minimize anxiety. From the findings of no significant
differences between the experimental conditions, the

Massachusetts Inst. of Tech. Research Lab. of plausible interpretation was advanced that, inasmuch as
Electronics, Cambridge. the subjective experience of pain is eliminated during

hypnotic analgesia, those physiological reactions do not
RESEARCH ON PARAMAGNETIC RESONANCES, by occur which would otherwise ordinarily result from the
R. L. KyhI and M. W. P. Strandberg. Quarterly stressful or threatening qualities of the painful stimulation
progress rept. no. 7, May 15-Aug. 15, 1962, 22p. incl. tion. It was further advanced, however, that anything else
illus. diagrs. (Sponsored jointly by [Air Force Office which minimizes the incidental anxiety component of the
of Scientific Research, Office of Naval Research] and total pain experience-such as ego-protective proced-:res
Signal Corps under DA 36-039-sc-87376) AD 291881 in the waking state--can have an effect on physiological

Unclassified responses to painful stimulation similar to that of hyp-
notic analgesia. (Contractor's abstract)

Further improvements were made in the microwave
phonon generator. Spin-lattice relaxation experiments
on ruby have been performed and comparison of the re- 1901
sults with solutions of the rate equations has been made.
Finally, preliminary results on Fe, Mn, and Co-doped Massachusetts Mental Health Center, Boston.
potassium tantalate are reported. (Contractor's
abstract) BIOELECTRIC CORRELATES OF HYPNOSES: AN

EXPERIMENTAL REEVALUATION, by D. N. O'Connell
and M. T. Orne. [1962] [131p. incl. dlagrs. tables.

1899 refs. (AFOSR-64-0830) (In cooperation with Harvard
U. Medical School, Boston, Mass.) (Sponsored jointly

Massachusetts Mental Health Center, Boston. by Air Force Office of Scientific Research under AF 49-
(638)72S, Human Ecology Fund, National Institute of

SPECIAL MODIFICA71ONS OF THE S[LVER-SILVER Mental Health) AD 438387 Unclassified
CHLORIDE SPONGE ELECTRODE FOR SKIN RECORD-
ING, by D. N. O'Connell and B. Tursky. [1962] 171p. Also published In Jour. Psychiatric Research, v. 1: 201-
incl. diagrs. table. (AFOSR-2116) (AF 49(638)728) 213, Dec. 19C2.

Unclassified
The purpose of this investigation was (1) to determine

Also published in Physchophystol. Newsletter, v. 8: 31- the magnitude and reliability of changes in potential dur-
j, Apr. 19i ng hypnosis and (2) if reliable changes were found, to

determine whether they originate from the head, from
Two modifications of the silver-silver chloride sponge the palms, or from both locations. It was found that
electrode designed for ready attachment in a wide range previously reported bioelectric changes were found to
of placements are described. The first modification Is be palmar in origin. No evidence was found to indicate
for permanent use in both the experimental and clinical the presence of cortical potential changes during hyp-
situations, the second is for more specialized situatlins nosis. Large and reliable changes in plamar potential
where reuse is not required. The core of the modified level were observed during hypnosis. These changes

were (1) an increase In level of palmar potential of the
order of magnitude of 10-30 my, the inc-ease in level
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shifting gradually and returning (usually) dramatically 1904
to previous levels at the icrmination of hypnosis, and
(2) a marked smoothing of ongoing activity. These [Massachusetts Mental Health Center, Boston.
changes are most striking when only general suggestions
of deepening hypnotic trance are made, specific sugges- ADAPTATION AND TR.6INING EFFECTS IN ERG:
lions tending !o decrease the level of potential. These I. LONG-TERM ADAPTATION. by S. J. Freedman and
findings are tentatively interpreted as indicating that the L. Ronchi. 11962] 

16]p. incl. diagrs. (AFOSR-3938)
hypnotic stzite is a state of increased central activation (In cooperation with Istituto Nazionale di Ottica,
a.- , 1o.sed attention. The level of arousal is not that Florence (Italy)) IAFAFOSR-62-llI AD 449993
f_-ad I:a sleep but rather that found during highly alert Unclassified
takefulness.

Also published in Atti Fondazione G. Ronchi, v. 17:
1902 381-386, J yu1 Xug. 1962.

Massachusetts Mental Health Center, Boston. An experiment is described in which ERG responses of
3 well-trained subjects were measured for 10 consecutive

AN ANALYSIS OF THE EFFECTS OF MOTION UPON days. Plotting mean scotopic b-wave amplitudes from
AUDI'•ORY FUNCTION DURING PROLONGED ATYPICAL day to day demonstrated a systematic decline in response
STIMULATION, by S. J. Freedman and S. K. Secunda level for the early days of the experiments. Previous
Apr. 1962 f541p. incl. diagrs. tables, refs. (AFOSR- data from the same subjects lends support to these
2078) (AFAFOSR-62-11) AD 436180 Urclassified findings. It is suggested that such long-term adaptation

may be typical of perceptual performance in general.
Presented at Eastern Psychological Assoc. meeting, (Contractor's abstract)
Atlantic City, N. J., Apr. 1962.

The present experiment 2ttemps too ascertain which 1905
components of gross bodily movement are responsible
for the increased variability in dichotic time difference Massachusetts U. Dept. of Chemistry. Amherst.
discrimination. Four 1-hr exposure conditions were
employed during which the subjects heard continuous A THEORY OF LINEAR DYNAMIC BIREFRINGENCE,
"white noise loud enough to mask background sounds. The by R. S. Stein and S. Onogi. [1961] [211p. incl. diagrs.
conditions were: (1) ambulatory, (2) recombent, (3) active refs. (AF)SR-1061) (AF AFOSR-61-28)
head rotation, and (4) active whole body rotation. After Unclassified
exposure in the ambulatory condition, sub,'ects showed
significantly Increased variability in the criterion task. The birefringence response of a Maxwell element to a
Performance also deteriorated significantly with active sinusoidal strain is calculated assuming different strain-
head rotation and active whole body rotation. When optical coefficients for the spring and dashpot elements.
bodily movements were restricted, however, there was The composite response resulting from a distribution
essentially no increased var!hblllty. Thus, self-produced of such elements Is calculated. This involves 2 distribu-
rotation while listening to dichotic noise is sufficient to tion functions for the strain-optical coefficients of the
disrupt a fundamental cue for auditory localization. 2 types of elements. Means for experimentally deter-

mining the spectra of these functions are discussed.

1903
1906

Massachusetts Mental Health Center, Boston.
Massachusetts U. Dept. of Chemistry, Amherst.

A STUDY OF VISUAL IMAGERY PRODUCED BY
RHYTHMIC PHOTIC STIMULATION, by P. A. Marks. THE DYNAMIC BIREFRINGENCE OF HIGH POLYMERS,
Apr. 1962. 5p. (AFOSR-2079) (AFAFOSR-62-11) by R. S. Stein, S. Onogi, andD. A. Keedy. [1962]
AD 436181 Unclassified j21]p. incl. diagrs. refs. (AFOSR-2890) (AF A-OSR-

61-28) AD 612354 Unclassified
Presented at Eastern Psychological Assoc. meeting,
Atlantic City, N. J.. Apr. 1962. P-esented at Internat'l. Symposium on Macromelecular

Chtmistry, Montreal (Canada), July 27-Aug. 1, 1961.
Photrc stimulation provides a way of dependably producing
imagery in a laboratory setting. This imagery resembles Also published in Jour. Polymer Sci.. v. 57: 801-821,
that which occurs in other situations. Both qualitatively Mar. 196.
and quantitat vely, photic stimulation imagery varies
greatly from subject to subject, and these individual vari- The simultaneous measurement of the birefringence and
ations seem related to definable personality and experi- strain of a sample subjected to sinusoidal strain is pro-
ential factors. Such relationships provide leads for posed as a nmeans for elucidating the molecular mecha-
studying the factors at work in other types of imagery nism of the response of high polymers to mechanical
experience. deformation. A linear phenomenological theory is pro-

posed in which strain-optical coefficient chstribution
functions are assigned to the elastic and viscous
members cf a distribution of Maxwell elements. An
apparatus has been constructed to determine the dynamic
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strain-optical coefficient at frequencies between 0 and 1909
600 cps by means of mechanical excitation of vibration at
low frequencies and electromagnetic at high frequencies. Matrix Corp., Arlington, Va.
The dynamic birefringences of polyethylene was studied
at room temperature over this frequency range. OBTAINING SUBJECTS FOR RESEARCH, by E. E.

Smith. 119621 121p. (AFOSR-1587) (AF 49(638)1000)
AD 436283 Unclassified

1907
Alsoyublished in Amer. Psychol.. v. 17: 577-578,

Massachusetts U. Dept. of Chemistry, Amherst. Aug. 192.

DYNAMIC BIREFRINGENCE OF i5IGH POLYMERS 11, Five sources are suggested for obtaining subjects for
by R, S. Stein, S. Onogi a:d others. Apr. 30, 1962 research in social psychology when no captive subjects
1121p. incl. diagrs. refs. %AFOSR-2925) (Sponsored are available. Their adequacy is discussed. These 5
jointly by Air Force Office of Scientific Research as are: (1) United States Employment Service, (2) Military
progress rept. no. 4 under AF AFOSR-61-28, Office Reserve Units, (3) Operational Military Units, (4) Pris-
of Naval Research as technical rept. no. 44, and ons and (5) Fire Departments,
Petroleum Research Fund) AD 277402

Unclassified
1910

Also published in Jour. Appl. Phys.. v. 34: P0-89,
Jan. =",. Matrix Corp., Los Angeles, Calif.

Thc time-dependence of birefringence was investigated SOME PERSONAI.TY AND BEHAVIORAL FACTORS
in experiments involving relaxation at consiant strain, RELATED TO BIRTH ORDER, by E. E. Smith and J.
extension at constant rate of strain, and periodlcally D. Zoodchilds. [1962] 12p. incl. tables. (AFOSR-
varying strain. The results of constant strain relaxation 2984) (AF 49(638)1000) AD 445113 Unclassified
are calculated from the other 2 types of experiments
using the linear phenomenological theory of birefringence Also published in Jour. Appl. Psychol., v. 47: 300-303,
reL•Axtton. Strain-optical coefficient spectra are calcu- 1963.
lated for a number of low- and high-density polyethylenes
and characteristics of the spectra are correlated with A study was conducted using 165 firemen in large and
sample density. A simple molecular theory is presented. swall firehouses to test the hypothesis that first borns
The time-dependence of birefringence is believed to learn to interact more successfully because of their
principdlly arise from the finite relaxation time for stronger dependency and affiliation needs. It was also
crystal orientation. (Contractor's abstract) predicted that this greater interactional skill would be-

come more apparent the more complex the social situa-
tion. As predicted, first borns had less self-confidence.

1908 They also conformed more, were more efficient problem
solvers in a group situation, and were more often the

Massachusetts U. [Dept. of Psychology] Amherst. official leader of their work grjup, suggesting that
study of the psychology of the early-born may lead to a

PROBABILITY OF DETECTION AND SPEED OF fresh attack on the leadership problem. However, these
RESPONSE IN SIMPLE MONITORING, by W. H. Teichner. group behaviors were only related to birth order in the
[1962] [61. incl. diagrs. (AFOSR-2862) (AF AFOSR- larger and more complex groups.
62-202) Unclassified

Also published in Human Factors, v. 4: 181-186, Aug. 1911

Maudsley Hospt.al, London (Gt. Brit.).
Two simple monitoring experiments were performed to
study the dependence of probability of detection and of MEMBRANE POTENTIALS IN GUINEA-PIG CEREBRAL
speed of response to detected signals on the initial proba- CORTEX SLICES IN VITRO. THEIR DEPENDENCE ON
bility of detection of the signal established psycho-physi- SUBSTRATE AND OXYGEN. THE EFFECT OF CLU-
cally and on duration of the task. The results indicated PEIN AND OF GANGLIO-S-IiE PREPARATIONS. b) H.
that: (1) detection during the task is directly related to H. Hillman. [1961] 15jp. inci. (agr. tables, refs.
the probability of signal detection ?efore the task and (AFOIIR-2394) (AF 61(052)404) Unclassified
inversely relate'' -" length of watco, and (2) the speed of
response to ,n•sv o.gnals which are detected is directly Also published in Jour. Neuroche-n., v. 8: 257-261,
dependent on te probability of detection before the watch Dec. 10'61.
but independren! of factors which operate during the watc').

Resting mnembrane potentials in guinea-pig cerebral
cortex slices in vitro in Krebs-Ringer bicarbonate solu-
tion with 10 mM-pyruvate, lactate or oxaloacetate as
sole substrate are at the same level as with glucose as
suo,;tz-te. They are lower In the absence of substrate,
with 10 mMi- L- 1,mate as sole substrate, or during
hypoxia. The membranes arc ,'Aoolarlzed by hypoxia in
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the absence of substrate. The lowering of the resting equally with the 2 zones. Sodium deoxycholate and
potential induced by addition of 0.3 mg clupetn,'ml medium Lubrol caused greatest solubilizatton of gangliosides
is counteracted by addition of 0.3 mg ganglioside prepar- from microsomal material; sodium hydrogen carbonate
atioi.inil medium. solubilized most rtbonucleic acid. These and other

properties of the fractions suggest that gangliosides may
be a characteristic component of the membrane structures

1912 observed by Hanzon ard Toschi in cerebral mtcrooiomal
fractions; these! are likely to contain also proteins and

Maudsley Hospital. London (Gt. Brit.). phospholipids.

ACTIVATION AND INHIBITION OF ADENOSINE
TRIPHOSPHATASES OF SUBCELLULAR PARTICLES 1914
FROM THE BRAIN, by D. H. Deul and H. McIlwain.
119611 J[l]p. incl. diagrs. tables, refs. (Sponsored Maudsley Hospital, London (Gt. Brit.).
jointly by Air Force Office of Scientific Research under
JAF 61(052)404] and Netherlands Organization for the THE SODIUM AND OTHER IONS OF MAMMALIAN
Advancement of Pure Research) Unclassified CEREBRAL TISSUES, MAINTAINED AND ELECTRI-

CALLY STIMULATED IN VITRO, by H. S. Bache!ard,
Published in Jour. Neurochem., v. 8: 246-256, Dec. W. J. Campbell, and H. McIlwain. [1962] [8]p. incl.
1961. diagrs. tables, refs. [AF 61(052)404] Unclassified

Guinea pig cerebral cortex disintegrated in sucrose Published In Biochem. Jour., v. 84: 225-232, Aug. 1962.
solutions was differentially centrifuged to yield 5 frac-
tions. The activities of the fractions in catalyzing libera- Cerebral tissues incubated in oxygenated glucose-
tion of inorganic phosphate from adenosine triphosphate bicarbonate media rafidly gained sodium. Attempts
was measured in the presence of a number of added sub- were made to minimt7', these changes by alterations in
stances. With Mg, K, and Na ions, the unlractionated the incubating medium. Rapid preparation of tissue by
suspension liberated phosphate at about 2000 umol'g cutting it In situ yielded samples of lower sodium after
cortex.'hr: a nuclear fraction at 290, a nitochondrial incubation; during incubation, a net extrusion of sodium
fraction at 350, a mitochondrial plus microsomal frac- was observed in such samples, at rates of 180-240
tion at 490, a microsornal fraction at 590, and a super- uequivig of tissue,'hr. Electrical stimulation Increased
natant at 150 umol,'hr with mzterial derived from a gram the sodium content of the Incubated tissue; after cessa-
of cortex. Lib•.ration by the mitochondrial fra.-tion was tion of stimulation, the add.tional sodium was In part
maximal at pH 9 and by the microsomal at 7.5. In media extruded. Tissue incubated in media low In sodium con-
containing Mg and K Ions, Na+ accelerated the activity tent was low in postasium content; when stimulated elec-
of the microsomal fra?:,on to a much greater extent than trically, the respiratory rate of such tissues changed
it did that of the mitochondrial fraction. Depending on K÷ by -50 to +60% rather than by the +100% shown In media
concentration and other factors, activation of the mito- of normal sodium content. The intracellular to extra-
chondrial fraction was increased by 0-301i and the cellular ratios of Na÷ and K+ Ions (based on chloride and
microsomal fraction by 30-170%. The 2denosine triphos- inulin spaces) have been calculated for incubated tissues
phatases were relatively insensitive to simple anions, prepared by different techniques and compared with tWe
but were inhibited by preparations of cerebral ganglio- ration (based on chloride space) in unincubated fresh
sides and of the trypanocida! agent suramin. tissue.

1913 1915

Maudsley Hospital, London (Gt. Brit.). Maudsley Hospital, London (Gt. Brit.).

GANGLIOSIDES, PHOSPHOLIPIDS, PROTEIN AND THE SODIUM-STIMULATED ADENOSINE-TRIPHOSPHA-
RIBONUCLEIC ACID IN SUBFRACTIONS OF CERE- TASE ACTIVITY AND OTHER PROPERTIES OF CERE-
BRAL MICROSOMAL MATERIAL, by J. R. Wherrett BRAL MICROSOMAL FRACTIONS AND SUBFRACTIONS,
and H. Mcllwain. [1962 161p. incl. diagrs. tables, refs. by A. Schwartz, H. S. Bachplard, and H. McIlwain.
[AF 61(052)4041 Unclassified [1962] [12]p. incl. diagrs. tables, refs. (Sponrored

jointly by, ir Force Office of Scientific Research under
Published in Biochem. Jour., v. 84: 232-237. Aug. 1962. [AF 61(052)40

4
1 and National Heart Institute)

Unclassified
In differential centrifugi ig of cerebral microsomal frac-
tions, gangliosides required lesser centrifugal forces Published In Biochem. Jour., v. 84: 626-637, Sept.
for depositing a given proportion of material than did T962.
ribonucleic acid; protein and phospholipids were inter-
mediate in their properties. On density-gradient cen- By differential centrifuging of sucrose dispersions of
trifuging, ribonucleic acid was associated with denser juinea-pig cerebral crotex, 751 of their sodium-stimu-
material than the greater part of the gangliosides and lated adenosine-triphosphatase acttvlty was obtained ii
phospholipids. On density-gradient electrophoresiz. a a microsomal fra"t!on; the tissue activity was computed
zone of particles enriched in gangliosides moved more as 1100- 1500 umol of phosphate focmed/ g of fresh
rapidly towards the anode than a zone enriched in ribo- tissue hr. Assay conditiont, for the enzyme. and changes
nucleic acid; phosphollpid arnd protein were associated in its activity on keeping, are described. Differential
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and density-gradlent centrifuging Indicated the enzyme Resting membrane potentials measured by micropipette
system to be associated with the membrane structures electrodes In guinea pig cerebral cortex in vitro, were
rather than the ribonucleic acid granules of the micro- of a mean value between -36 and -40 my. Application
somal fraction. Fractions richest in the adenosine tri- of electrical pulses for I min diminished the potentials
phosphatase possessed negligible succinic dehydrogenase observed 1 min after stimulation ceased. The time-
but were enriched in acetylcholinesterase and In choles- course of recovery of potential was measured after 10
terol. A portion of the adenosine-trlphosphatase activity min stimulation: the potentials reached nearly zero and

was no longer deposited at 6. 2 x 106 g/min after treat- recovered at about -12.5 my/min. The potentials before
application of pulses were increased by 50 MM chlor-merit of microsomal fractions with deo-ycholate, Lubrol promazine and diminished by 0. 3 mg/ml clupeine

W or digitonin; with digitonin, stimulation by sodium was (protamine). Their change with pulses was dimlinshed.

retained to an appreciable degree by the enzyme of the

supernatant. The adenosine-triphosphatase activity of or recovery accelerated, by 0.3 mM-plienobarbitone,

untreated microsomal fractions was inhibited by 2,4, 6- by 50 ijM-chlorpromazine, and by 20 01M-cocaine. These
agents did not significantly affect the potassium or non-

trinltrobenzenesulphonate and suramn, in reaction mix- tnuln sodium of tissues incubated in vitro. When how-
tures with magnesium and potassium, or with magnesium, ever pulses were applied to such tissues, chlorpromazine

potassium, and sodium salts. Ouabain at 10-7 to 10-4 lnhibitef the change in sodium and potassium; pheno-
mol inhibited with magnesium, potassium, and sodium barbttone permitted the changes but afforded more com-
but not without sodiu.'r. -"ompetition was noted between plete recovery of non-inulin sodium. Spike discharges
protamlne, magnesium, and alkali metals for salt forma- were observed on 25 occasions on penetrating the isolated
tion with adenosine triphosphale. The data are discussed tissue with micro-electrodes. They commenced from
in relation to the likely functioning of the enzyme system potentials of -32 to -55 my, were of +27 to +70 mv, were
In active sodium and potassium transport. associated with positive and negative after-potentials

and carried a notch on their rising phase. The nature
and incidence of the discharges did noE Appear to be

1916 markedly affected by the substances named above, nor
by a number of other experimental changes.

Maudaley Hospital, London (GL Brit.).

SEXUAL DIFFEREN'ITA'IION OF THE BRAIN AND ITS 1918
EXPERIMENTAL CONTROL, by G. W. Harris and S.
Levine. [1962] [2kp. (AFOSR-4201) (Sponsored jointly Maudsley Hospital, London (Gt. Brit.).
by Air Force Office of Scientific Research under AF 61-
(052)454 and Foundations' Fund for Research in Psychia- CHARACTERISTICS RE(J!RED IN ELECTRICAL
try) Unclassified PULSES OF RECTANGULAR TIME-VOLTAGE RELA-

TIONSHIPS FOR METABOUIC CHANGE AND ION
Alsop ubRlhed in Jour. Physiol. (London), v. 163: 42- MOVEMENTS IN MAMMALIAN CEREBRAL TISSUES,
43I in62. by H. Mclwalin and P. Joanny. [19621 [11kp. incl.

dlngrs. tables, refs. (AFOSR-J834) (AF BOAR-62-4)
The pattern of gonadotrophic release of adult rats injected AD 416522 Unclassified
at 5 days of age with testosterone (fema'As) and oestrogen
(males) has been studied. The sexual behavior patterns Also published in Jour. Neurochem., v. 10: 313-323,
have also been studied. Administration of testobterone May 19w.
to the new-born female results in a male pattern of
gonadotrophic release, absence o! female behavior pat- The pulses caused loss of K, gain in Na and increase
terns, and enhancement of male behavior. Administra- in respiration by isolated cerebral cortical tissue. These
tion of oestrogen t. the new-born male results In a changes commenced at applied potentials 1-2 v and
female pattern of gonadotrophlc release and, often, loss re.ached maxima at 7.5 v. Pulses of duration between
of all sexual behavior. 0.03 and 0.04 msec gave increasing effects. Response

Increased with increase in frequenicy between 2 and 30/
sec but little greater effect usually ensued with higher

1917 frequencies. With submaxdmal 'ulses of 5 or 7.5 v,
0.4 msec and relatively low freQuencies the initial

Maudsley Hospital, London (Gt. Brit.). changes in Na and K per pulse ware approximately equiv-
alent and between 5 and 6 mumol/g tissue/pulse.

MEMBRANE POTENTIALS IF ISOLATED AND ELEC- Similar pulses caused a sustained increase in respiration
TRICALLY STIMULATED MAMMALIAN CEREBRAL of 1. 56 u mol 02 /g tissue/pulse. The increase in respi-
CORTEX. EFFECTS OF CHLORPROMAZINE, CO- ration was susceptible to Inhibition by relatively low
CAINE, PHENOBAFMITONE AND PIOTTAMINE ON THE concentrations of chlorpromazine, and by phenobarbltone
TISSUE'S ELECTRICAL AND CHEMICAL RESPONSES and 1,2,3, 4-tetrahydro-5-amtnoacridlne. Response to
TO STIMULATION. by H. E Hillman, W. J. Campbell, sparse pulses was Increased by protoveratrine A but
Sand H. Mcllwaln. 1962] 16p. incl. dlgrs. tables, response to pulse-types tested was unaffected by 4 other
refs. (AFOSR-J833) (AF EOAR -62-4) AD 416521 substances including trimethadione.

Unclassified

Also published In Jour, Neurochem., v. 10: 325-339,
may I 953.
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1919 1922

Niax-Planck Inst. fUr Aeronomie, Lindau (Germany). Max-Planck Inst. ffur Strdmungsforschung, Gattingen
(Germany).

TIME PATTERN OF IONIZING RADIATION IN
BALLOON ALTITUDES IN HIGH LATITUDES. PART A. [EXPERIMENTAL INVESTIGATION OF THE SCATTR-
TEXT, by G. Plotzer, A. Ebmert, and E. Keppler. ING OF SOUND IN TURBULENT FLOW) Experimentelle
Final rept. Aug. 1, 1962 [55]p. incI. tables, refs. Untersuchungen Uber die Streitung von Schall in turbu-
(AFOSR-3440, Pt. 1) (AF 6t(052)372) AD 284488 lenter Str6mung, by D. [W. I Schmidt. 1962 [691p.

Unclassified Inc. illus. diagrs. tables, refs. (Re'pt. no. 28)
(AFOSR-3779) (AF EOAR-61-5) AD 293165

During the period from June 12-Aug. 2, 1961, a series Unclassified
of 23 successful unmanned balloon flights were carried
out to measure cosmic radiation, solar protons, and Measurements made In a wind tunnel confirm theoretical
x-rays at high altitudes in the auroral zone (Kiruna/ predictions. A formula which predicts turbulent damping
Sweden). The equipment and the special viewpoints of of directional sound is presented.
the measurements are described in detail. In addition
to x-ray events, which o~cur relatively frequently In
the auroral zone, 4 cases of solar prolon tnjectla-. 1923
occurring or. July 12th, 18th. 20th, and 27th were re-Icorded during the passage of 2 very active plage regions Max-Planci, Pi fr Stramuntgsforsc hung, Gottingen
across the solar disk. The various e-vents are briefly (Germany).
discussed. The measurements are counterparts of
similar ones carried out simultaneously by American DESCRIPTION OF THE METHOD FOR MEASURING
groups, THE INFLUENCE OF TURBULENT SCATTERING ON

THE PHASE OF SOUND WAVES, by D. W. Schmidt.
Final rept. Apr. 1, 1961-Mar. 31, 1962 [14]p. incl.

1920 illus. diagrs. (APDSR-4687) (AF EOAR-61-5)
AD 40788' Unclassified

I ax- Planick Inst. futr Aeronomic, Lindau (Germany).
Experimental Investigations of the scatterting of sound

TIME PATTERN OF IONILZING IJADIAAT1ON IN BALLOON by turbulence were successfulU) continued by developing
ALTIqTUDES (N HIGH LATITUDES. PART B. FIGURES and checking suitable methods for the measurement and
AND DIAGRAMS, by G. Pfotz,!r. A. Ehmert, add E. registration o, phase fluctuations. The main object of
Keppler. Final rept. Aug. 1. 1962 [621p. inc. 'ilus. the ph-ase measurements was to obtain frequency dis-
diagrs. (AFOSR-3440, pt. 2) (AF 61(052)372) tributions of the phase fluctuations. This was made

AD284490 Unclassified possible by the use of a phase-measuring circuit. In

order to get a first survey of the behavior of the phase
The results of 23 unmannied balloon flights carried out angle of sound scattered by turbulence, approximately

(see item no. 1919, Vol. VT). were taken showing the phase variations on the upper

1 92! sound transmitter and receiver, no measurable fluctua-
tions was present in the phase or amplitude of the

Max- Planick inst. fUr Aeronomie, Lindau (Germany). received sound.

SUDDEN INCREASE OF' RADIATION INTENSITY
COINCIDING WITH A GEOMAGNETIC STOURM SUDDEN 1924
COMMENCEMEN'T, by E. Keppler, A. Ehmert and
others. [ 19621 f4kp. incl. diagrs. tables. (AFOSR- M6ax- Planck Inst. far Zellehemie, Munich (Germany).
J319) (AF r)OAR-62-98) A0)408024 Unclassified

THE ENZYMATIC DEGRADATION OF TERIPENES, b7
Also published in Jour. Geophys. Research, v. 67: W. Seubert, U. Remberger and others. Final technical

534-546 Dc.19 62. rept. Dec. 14, 1962, 53p. Inc. diagre. tables, refs.
(AFIOSR-4905) (AF 61(052)251) AD 415464

A Geiger-Muller counter carried to 10 mb piessure by Unclassified
a balloon launched from Kiruna, Sweden, r~ecorded a
sudden Intensity increase coincident with a magnetic The bacterial degradation of tcrpenes like citronellol
sudden commencement on July 31, 1961. The 1. inm and !arnuvol Is initiated by the oxidation of the primary
burst was attributed to x-rays. Similar fluxes were ob-- alcohol group to the carboxyl group. lSnbsequent, degrad-
tamned simultaneously by experimenters at Fort ation of the acid formed occurs at the level of CoA-
Churchill, Canada. Riometer records show Increased activated irtermedlate-t. After fixation of 00 2 at the
absorption. It is suggested that this measurement and brached methylgroup the latter is eliminated as free
2 by other workers at earlier dates indicate a world-aetcci.Tesrgh roncmfredsfutr

'The S x-rayay burst fremtrictd n tomthe aurora nt one degraded according to tie principles of 5-oxidation to
The -ray ma arie fom eecton bmbadmen ofacetyl CoA. Pyruvate carboxylase employed in thmese

the upper atmosphere. studies hits been purified 550 times from crude extract
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of Pv. c! tronellolis. The enzyme catalyzes the ATP curve in a plane normal to the eurface is a citcle. But,
and Mg++-dependant carboxylation of pyruvate to oxal- when the surface is moving, the distribut'on curve has
acetate. Biotin acts as the prosthetic group of the en- an elliptic form. The modulus of the vector correspond-
zyme. By exchange studies with radioactive compounds, ing to the number of molecules re-emitted in a given
a CO2 -biotin-enzyme has been shown to participate in direction passes through a maximum for an angle to the

horizontal which depends on the speed and on the nature
the carboxylatlon of pyruvate. In contrast to the mam- of the gas. This dependence can be summed up by the
mallan pyruvate carboxylase. the enzyme isolated from variation versus e- which is the ratio of the speed of
bacteria catalyzes the above reaction in the absence of motion to the arithmetical mean speed of the molecules
acetyl CoA. The implication of this observation regard- of the beam.
Ing possible different carbuxylation mechanisms in bac-
terial and mammalian systems is discussed.

1927
1925

Mediterraneen de Recherches Thermodynamiques. Nice
Mdlterranien de Recherches Thermodynamiques, Nice (France).

(France).
EXPEMIMENTAL RESEARCHES ON CHARGE OR

EXPEHIMENTAL STUDY OF THE STAGNATION TEM- MOMENTUM EXCHANGE BETWEEN TONS AND MOLE-
PERATURE IN A FREE MOLECULAR FLOW, by F. M. CULES IN ORDER TO OBTAIN HIGH SPEED MOLECU-
Devienne. [1956] 15]p. incl. diagrs. tables. (AFOSR- LAR BEAM, b) F. M. Devienne, B. C. Crave and
3512) (AF 61(052)124) Unclassified others. Final rept. Aug. 1962 [

4
61p. incl. diagrs.

(AFOSR-3783) (AF 61(052)561) AD 287761
Also published in Jour. Aeronaut. Set., v. 24: 403- Unclassified
-0, 412, June 1957.

An analysis is presented on the main methods used to
The purpose ol the experimental work described in this determine physical data which characterize the high
papex was the measurement of the temperature of a speed molecular beam, and in particular, the speed of
sinam' thermally insulated flat plate in motion at high molecules and the efficiency of the exchange processes.
speed in a free molecular flow. The plate w'as oriented
perpendicular to the direction of motion, and was fixed
at the extremity of an arm which revolved at high speed 1928
in a vacuum chamber. The experimental results indic-,te
that the temperature increase of tne plp~e is a function Mellon Inst. [Dept. of Chemistry] Pittsourgh. Pa.
of the speed of the plate, the pressure In the chamber
and the su•,pce condition -f the plate. The results were [OBSERVA7IONS ON THERMODYNAMICS AND THE
compared with values calculated from the theory for THEC RY OF FINITE ELASTICITY] Ohservazioni sulla
free molecul'r ficw, which gives the temperature in- the:modinamica e sulla theria dell'el3sticiti fin!ta, by
crease of the plate as a lunctk-, of the molecular speed S. D. Coleman. july 1961. 22p. (ATOSR-1324)
ratio, the total emissivity and the thermal accommoda- (AF 49(638)541) Unclassified
tion coefficients of the surface. In general, the experi-
mental values for the temperature increse were ",,ss A general theory o' mechanically admissible .(tress-
than those predicted by theory, when values for i and o strain functiona .s frst .onsiderea. Thermodynamical
taken from tables of constants were used in the theoreti- adm.ssibility is defined in terms of an tntegral inequality
cal formulas. rh•e theory, which assumes a Maxwdlltan for 9 (the stres.5 tenso. S at a material point is given ).y
distrib,ition of molecular velocities, can be brought into a function • of the defo':mation gradient at that point).
accord with the experimental findings only if it is It is shown that a strkss- strain function both mechant-
assumed that the accommodation caefflclent is a function cally and therni.dynaniica'ly admissible from the present
of pressure and speed. (Contractor's abstract) point of view m'us alsn be compatible with Green's

theory of elaattcity. X ver) simple form for the in-
equalities of I ',ece-xary and sufficient foi thermody-

1925 namical admissibility in a perfect flu.d iN discussed.
The concept of partial thermodnarmical admissibility

Miditerranien de Recherches Thermodyamiques, Nice (weaker than thermodynamicai admissibility) is also
(France). introduced to show that If 0 is partially thermodynami-

cally adw ssible then S can be obtainetI from an energy
THE USE OF REVOLVING DISCS IN THE STUDY OF function.
IN"TERACTION PHENOMENA BETWEEN MOLECULES
AND A SURFACE, by F. M. Devienne and G. M.
Forestier. Final rept. Sept. 1962 [50jp. Incl. illus. 1929
diagrs. (AFOSR-3762) (AF 61(052)124) AD 289285

Unclassified Mellon Inst. [Dept. of Chemistry] Pittsburgh. Pa.

Results show that the dispersion of molecules reflected SUBSTANTIALLY STAGNANT MOTIONS, by B. D.
by a moving surfacc Is very different from the dispersion Coleman. [1962] j8]p. (AFOSR-1962) (AF 49(638)541)
when the same surface is at rest; the higher the speed AD 295972 Unclassified
the greater the difference. The re-emission distribution
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Also I,ublia:hed in Truns. Soc. Rheol., v. 6: 293-300, maintains itself over a wide range in concentratioa.
'962. The plateau value is molecular weight dependent, adsorp-

tion increasing with increasing molecular weight, but at

Ar oULlfle is given i-f part of the general theory of sub- a decreasing rate, becoming independent of it, when it is
stantlally stagnant motions. These are flows such that, very high. The temperature dependence of adsorption

! the present state is taken as a reference, a material is small and segment adsorption energies can be quite

pant jl-ays sees behind itself essentially the same past low. Despite this the polymer molecules are practically
deformation history. Included in the class of substantial- flattened Into the surface. Some half of the segments

!* stagnant muotony are steady uniform expansion and the are directly in the surface and the adsorbed layer is

v-scometrv' flows such as steady simple shearing flow, very thin. The shape of the adsorbed polymer molecule
st.ad!, Pofse,*nlle flow. and steady Couette flow. (Con- is largely independent of molecular weight and concentra-

tractor's abstract) tion, but depends sti ingly on the factors restricting
polymer accommodation to the surface. The low rate
to equilibrium and the Inability to ,"wash off, adsorbed

1930 polymer films is explained. The theoretical isotherm
apparently fits a Langmuir plot, but not for the usual

"Aellon inst. (Dept. of Chemistry] Pittsburgh, Pa. reasons. Surface tension decrement and surface pres-

sure are shown to be nearly the same for very dilute

STEADY EXTENSION OF INCOMPRESSIBLE SIMPLE polymer solutions. A surface equation of state Is de-,.
FLUIDS.~f" bvB .ClmnadW ol [106]141p. rived. Ideal behavior is predicted in the limit of low

FLUIDS. by B. D. Coleman and 'W. Noil. [1962 [4.rld.delbhvoispditdotelmt 1w

Mcl. refs. (AFOSP.-2155) (In cooperation with Carnegie surface adsorption. (Contractor's abstract)

Inst. of Tech.. Pittsburgh, Pa.) (Sponsored jointly by
Air Force Office of Scientific Research under AF 49-
(638)541 and National Science Foundation) AD 295937 1932

Unclassified
Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa.

Also published in Phys. Fluids, v. 5: 840-843, July
1962. THE ADSORPTION OF FLEXIBLE MACROMOLECULES.

PART I. THE ISOLATED MACROMOLECULE AT A

Steady extension is a flow possible in every incompres- PLANE INTERFACE, by A. Sllberberg. [1962] [121p.

sible simple fluid (Newtonian. non-Newtonian, or visco- incl. diagrs. refr. (AFOSR-2365) (AF 49(638)541)

elastic) without neglect of inertia. A special example of AD 295938 Unclassified

this flow is realized by considering a cylindrical fluid

tnass which is being continually elongated (or shortened) Also published In Jour. Phys. Chem.. v. 66: 1872-
at a rate proportional to Its length. The behavior of a T963, 962._

general simple fluid in steady extension is determined by
~at~ral functions other than the viscosity and normal- The adsorption of an isolated, flexible linear polymer

stress functions which govern viscometric flows. iCon- molecule of high molecular weight is treated at an infinite

tractor*'s abstract) plane surface. The question of a possible equilibrium

configuratton is examined when it is required that some
at least o, the segments of the polymer molecule are

1931 in contact with the surface, and it is assumed that for

each segment so placed the internal energy of the system

Mellon Inst. rDept. of Chemistry] Pittsburgh, Pa. is reiuced by an adsorption energy xkT. It is shown that

the polymer molecule will split up into sequences of seg-

THE ADSORPTION OF FLE~a BLE MACO.I.IOLECULES. ments; alternate stretches of P. segments all in the sur-

PART II THE SHAPE OF THE ADSORBED MOLECULE. face and loops of PB segments all out of the surface,
THE ADSORPTION ISOTHERM SURFACE TENSION, h

AND PRESFJRE. by A. Stlberberg. [1962) [241p. incl. whose size is not a function of molecular weight. The

dtagrs. tables. 7efs. (AFOSR-2347i (AF 49(638)541) length, PB, of the loops w.11 decrease and the fraction,

AD 295939 Unclassified p. of segments in the surface will increase as the absorp-
tion energy x increases. Several models are considered.

Also published in Jour. Phys. Chem.. v. 66: 1884- Fir an all adsorbable polymer molecule on an all adsorb-

1907, 1962. ing surface, the loops PB are small and p is large even

at small values o' x. Such polymer molecules stay close

The !mown facts about the adsorption of macromolecules to the surface w.th practically all their segmentsand be-

at surfaces are reviewed. A model is introduced in have essentially as 2 dimensional structures. In cases
.shich the adsorbed polymer molecules are attached to the where not all surface sites are adsorbing, or not all

interface by stretches of segments in the surface alter- polymer segments are adsorbable, or both, the size of

nat-ng with loops pendtng away from it. These loops are loop is consiaerably increased and much higher adsorp-

-onsiiered to set up a thin surface adjoint bulk phase of hion energies are required. Restrictions limiting the

rather high polymer concentration. The partition function re-entry of an 'idsorption loop into the surface, as well

for the entire system is written down, and equations as any increase in specificity, have a similar effect.
determining the equilibrium values of all variables de- It is shown that structural principles affect polymer ad-

rived from it. In the process, a method of determining sorption in sensitive fashion. It is one of the conse-

the entropy of mixing of prlymer molecules %ith low quences of this model that the ends of the polymer mole-

molecular weight solvent is introduced and discussed, cole are on the surface. A discussion of previous theo-

-t is found that ads~rpti'.n reaches a plateau value which ries, which predicted rather different results, is given.
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1933 1935

Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa. Mellon Inst. [Dept. of Chemistry] Pittsburgh. Pa.

GENERAL THEORY OF STATIONARY RANDOM A MULTISTATE MECHANISM FOR HOMOGENEOUS
SEQUENCES WITH APPLICA.TIONS TO THE TACTICITY IONIC POLYMERIZATTON. It. THE MOLECULAR
OF POLYMERS, Lv B. D. Coleman and T. G. Fox. WEIGHT DISTRIBUTION, by B. D. Coleman and T_ G.
11962] [151p. (AFOSR-JII98) (AF 49(638)541) Fox. [19621 [4 1p. incl. refs. (AF 49(638)541)
AD 424249 Unclassified Unclasbified

Presented at 142nd meeting of the Amer. Chem. Soc.. Published in Jour. Amer. Chem. Soc., v. 85: 1241-
Atlantic City, N. J., Sept. 9-14, 1962. T22T-M-ay-5, 1963.

Also published in Jour. Polymer Sc., Part A, v. 1: To explain the "stereobloek' structures which occasion-
3183-3197, O-ct.1963. ally result f:om homogeneous anionic polymerizations,

an examination was made of (ree item no. 1933, Vol. VI)
The assumption of statistical constancy implies that a the diastereosequence dtstributFon resulting from a
partl.'ular seqvence of isotactic (I) and syndlotactic (S) mechanism "in which a reactive polymer chain end has 2
placements w'1i occur independenfly of the position of possible states. 1 and 2. in dynamic equilibrium, both
the sequence along the chain. Further, one can assume capable of adding monomer, but each with its own
an inflitte ,hain length and neglect end effects. Front stereospecificity. The molecular weight distribution
these as•s.imptions, a general theory (-.vering resulting from such a mechanism when monofunctional
Bernoullian, Markofflan, and non-V.2r:offlan chain Initiators are used is considered. No sire reactions are
statist'cs Is derived. From this theory, an equation assumed such as irreversible termination or chain trans-
is deduced for *he number average lergo.. u(1) of closed fer; initiation is assumed to be instantaneous. As a
sequences of Isotactic placements u(I) = result, under certain limiting conditions our molecular
[1 - P1 (S)}[Pl(S) - P2 (S2)] where p1 (S) is the normal weight distril'ution re_'uces to the Poisson distribution

obtained by F., ry for the classical one-species poly-
concern of S pairs. Nuclear magnetic resonance spectra merizatiot,. In general, hosevr. the present mecha-
may be used to test the validity of the equation even nism yields a ratio, r, of the weight to number average
though the statistics may be non-Markoffl,•n. degrees of polymerlzatisn which Is larger than that ob-

tained from the Poisson distributLin. Whenever the
rate constants for the reactions I - 2 are non-zero, the

1934 present distribution shares with the Poisson d'stribution
the property that r approaches unity for long reaction

Mellon !nst [Dept. of Chemistry] Pittsburgh, Pa. times.

MULTISTATE MECHANISM FOR HOMOC GENEOUS
IONIC POLYMERIZATION. I. THE DIASTEREOSE- 1936
QUENCE DISTRIBUTION, by B. D. Coleman and T. G.
Fox. [1962] 1111p. incl. refs. (AF 49(638)541) Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa.

Unclassified
ON STRAIN ENERGY FUNCTION-S FOR ISOTROPIC

Presented In part at 142nd National meeting of the Amer. ELASTIC MATERIALS, by L. E. Bragg and B. D.
Chem. Soc., Atlantic City, N. J., Sept. 9-14, 1962. Coleman. [1962] [3p. (AF 49(638)541)

Unclassified
Abstract published in Amer. Chem. Soc. Abstracts of
Papers, 1962, p. 14-R. (Title varies) Published in Jour. Math. Phys., v. 4: 424-426, Mar.

T13W.
Published in Jour. Chem. Phys., v. 38: 1065-1075,
Mar. I," 193. This article deals with iso~ropic elastic materials

which possess a strain en!:rgy function. For such
A mechanism Is proposed to explain the "stereoblock'" materials the strain energy of a material point is given.
structures which occasionally result from homcgeneous of course, by a symmetric function & of the principal
anionic polymerizations. The mechanism postualtes stretches ul, v2 , v., at tha point. It is %mown that a
that a growing polymer chain has 2 reactive states in
dynamic equilibrium, both capable of adding monomer, necessary condition to have an Isotropic material com-
butepatible with the axioms for thermostatics proposed bybut achwit itsownsteeospcifcit. Tle rsulingColeman and Noll is that inc function • be jointly and
diastereosequence distribution is calculated and it turns

out to be non-Markofflan. It Is shown that the 'two-state' strictly convex in its 3 variables u1, v2' P'3 - It is
polymerization mechanism yields predictions about the shown that this condition is not sufficient for compati-
dependence of NMR spectra on polymerization conditions, bility with the thermostatic axioms.
and as such is capable of experimental test. The case
of more than 2 states is also discussed.
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1937 1940

Mellon Inst. [Dept. of Chemistry] Pittsburgh. Pa. Mellon Inst. [Dept. of Chemistry] Pittsburgh. Pa.

INFRARED STUDY OF THE REACTION OF CH 2  EVALUATION OF LAT:ICE SUMS IN TILE CALCULA-

WITH CO IN THE SOLID STATE, by D. E. Vligan and TION OF CRYSTAL SPECTRA. by R. M. Hexter. [1962]
S a [d b10]p. Incl. diagrs, tables, refs. (AFOER-JI190)NI. E. Jacox. 11962J 1711p, inci, diagrs, tables. refs. (A F 49(6,28)542) Unclassified,

(A FOSR-2193) (AF 49(C381542) Unclassified
Also publhshed In Jour. Chem, Phys., v. 37: 1347-

Alsa published in Jour. Chem. Phyis.. v. 36- 2911-2917. Also bsedtTTT6.Cv
J u- n e "-1-7 - i '9 2 '. . . . " 5 '6 , - -'e p • t_ _ , -! 9 6 2 .

The photolysis o: C112 N2 and of CD 2 N2 In Cý at tern- Transition dipole-transition dipole exciton interantion
lattice sums are shown ce be amenable to evaluation by

veratures near 50'K has been studied using infrared tech- the general proc.dure of NIjboer and de Wette. The
niques. Evidence has been obtained for the production practical evaluation of lattice sums in certain cubAc and
of 1 or more intermediates by the reaction of CH2 with tetragonal crystals is then discussed, with emphasis

CO2 . These intermediates are precursors of If2 CO - upon the importance of the marner in which the spectrumC o proposed of a molecular solid !c obtained. The particle size of a
CO. Possible structures for such species are polycrystalline sample is shown to strongly affect the
and discissed, value of the lattice sum. For single crystals, the orien-

tation of the crysti-l and its transition moment directions
with respect to the electric vector of the exciting field Is

1938 of importance. Specific formulas relating crystal field
splittings to dipole derivatices (in vibrational spectra)

Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa. and to oscillator strengths (in electronic spectra) are
given and tested with a variety of vibrational transitions

INFRARED SPECTROSCOPIC EI%7DFNCE FOR THE of various cubic crystals as well as with the deformation
ROTATION OF THE WATER MOLECULE IN SOLID mode of N - in the tetragonal a.k1ll azides. The oscil-
ARGON, by R. L. Redington and D. E. Milligan. [1962] lator strength of the 1 1: transition of CO Is calcu-
f5 1p. Incl. diagrs. tables, refs. (AFOSR-2676) (AF49- lato se of the Ti - Z transition o s(638)542j Unclassified lated to be 0. 148. Splittings in the related transition in

solid N2 are also discussed. Results indicate that

Also published in Jour. Chem. Phys.. v. 37: 2162- several conclusions in earlier calculations based upon
2166. Nov. !5, 1962. dipole coupling models have been in error due to in-

adequate summation procedures. The results also indi-
High-resolution spectra of 11.0, HDO. and D 20 suspended cate that exciton packets extend to the boundaries of the

in solid Ar have been observed in the range 4*--27*K. crystallites of which a polycrystalline sample is com-

Evidence has been obtained for the rotation of these posed. Limitations to the general applicability of th,.

species in Ar matrices. The majority of the observed summation procedures presented here are also dis-
lines are found to be in very good agreement with low-J cJssed. (Contractor's abstract)
transitions of the gas spectra, allowing for a small
matrix shift. Transitions arising from both spin modifi- 1941
cations of H.0 and D 20 have been observed and the in-

tensities observed suggest that a large degree of spin Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa.
equilibration has taken place. A small contamination of
02 may be responsible for this. A perturbation of one of INFRARED STUDY OF THE REACTIONS OF CH2
the r'wasonal levels of t,- 120 Is discussed. (Contrac- AND NH WITH C 2H2 IN SOLID ARGON, by M. E. Jacox
tor's abstract) and D. E. Milligan. [1962] [51p. incl. diagrs. tables,

refs. (AFOSR-1191) (AF 49(638)542) Unclassified
1939

Also published in Jour. Amer. Chem. Soc., v. 85: 278-

Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa. 28 Feb. 5, 1963.

INFRARED SPECTROSCOPIC STUDY OF THE PlY)- As a part of a systematic study of the reactions of NE
TOLYSIS GF HN3 IN SOLID CO2 , by D. E. Milligan, M. and CH2 with rimple unsiturated molecules in an itier!

E. Jacox and others. June 1962 [24]p. incl. diagrs. matrix, infrared spectral observations have been made
tables. refs. (AFUSR-2847) (In cooperation with on the photolysis products of dilute solid solutions of
California U.. Berkeley) (AF 49(638)542 and AF 49(638)- C 2 H4 + HN3, C2 H2 - CH2 N2 , and C2H 2 + FN3 In argon
944) Unclassified at 4K. The cycli, species ethylenlt2lne Is the product

of the first reaction. However, radical attack on a

Nov. lished In Jour. Chem. Phys., v. 36: 2302-2310, triple bond does not appear to lead to a stable cyclic
NOV 19 2. bpecies. Allenc is produced by the attack of CH2 on

7or abstract see lIem no. 277, Vol. V1. C2 H2 . Evidence also suggests the production of keteni-

mine by the analogous reactinn of NE with C2 H 2.
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Possible mechanisms for these reactions are discussed. 1944
These mechanisms suggest that at least part of the CH 2
and NH may undergo matrix deactivation to the ground Mellon Inst. [Dept. of Chemistry] Pittsburiph. Pa.
triplet state before reactior, SOLID STATE STUDIES OF THE NOBLE Q (,ARE)

GASES AND THEIR SOLID SOLUTIONS, by D. R. Sears.
1942 Final rept. Mar. 1, 1959-Feb. 28, 1962. Apr. 30, 1962

[60]p. incl. thlus. diagrs. tables, refs. (AFOSR-2570)
Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa. (AF 49(638)575) AD 275596 Unclassified

COMMENT ON "INFRARED ABSORP lION SPECTRA A spectrogoniome!er ,'yest.t has been designed and
OF LIOH AND LiOD", by R. M. Hexter. [1962] [21p. constructed for studying frozen gases by the x-ray counter
Incl. refs. (AFOSR-J1192) (AF49(638)542) dtffractometer technique. The instrument is described

Unclassified in detail and its performance is reported. Solid xenon
has been studied In the temperature range below 75°K.

Also published in Jour. Chem. Phys., v. 38: 1024- In particular, lattice pW.ra•'eters and volume expansion
1025, Feb. 15, 1963. coefficients are reported f)r temperatures below 20'K.

hitherto the lower limit of published crystallographic
Criticism is made of the suitability of the "factor group" investigations of xenon. A value of 6. 1317 ± 0. 0005A is
approach to the interpretation of the detailed spectra obtained for the lattice parameter of xenon extrapolated
previously reported by Buchanen et al (Jour. Chem. from 5.5 to 0K. Incidental observations on krypton,
Phys., v. 36: 2665-2675, May 15, 1962). Certain gold. carbon dioxide, and carbon suboxide are reported.
aspects of the spectra are used to support a model of (Contractor's abstract)
localized motion of the OH and OD ions (no coupling be-
tween the tons) in direct contrast to the correlated motion
required by thrt factor group approach. 1945

Mellon Inst. [Dept. of Chemistry] Pittsburgh. Pa.
1943

DENSITY AND EXPANSIVITY OF SOLID XENON. by
Mellon Inst. [Dept. of Chemistry] Pittsburgh. Pa. D. R. Sears and H. P. Klug. [1962] [(5p. incl. diagrs.

tables. (AFOSR-J161) (AF 49(638)575) AD 400845
EXCITATION-MODULATION SPECTROSCOPY: A Unclassified
TECHNIQUE FOR OBTAINING VIBRATIONAL SPECTRA
OF EXCITED ELECTRONIC STATES, by R. M. Hexter. Also published in Jour. Ch,.,m. Phys.. v. 37: 3002-3006,
[1962] [7'p. IncL dtagrs. tables, refs. (AFOSR-JI194) Dec. 15, 1962.
(AF 49(638)542) Unclassified Lattice parameters, densities, and thermal expansion
Also published in Jour. OpL Soc. Amer., v. 53: 703- coeffl4ents of polycrystalline xenon are reported for
"709, 196 the temperature range from 5.5' to 75°K. A value of

6. 1317 = 0. 0005A is obtained for the lattice parameter
A procedure is suggested for direct recording, in the extrapolated to 0K. Preferred orientation and anneal-
Infrared, of the vibrational spectra of excited electronic Ing effects in frozen gases are discussed briefly with
states of molecules. The procedure resembles the reference to matrix isolation methods. (Contractor's
chemical modulation technique of Bair, Lund, and Cross abstract)
an well as the pressure modulation technique of Gilfert
and Williams. Infrared radiation is passed through a
sample but is not chopped. Instead, ultraviolet radiation 1946
which also Impinges upon the sample Is chopped at the
tuned frequency of the detector-amplifier system. Only Mellon Inst. [Dept. of Che:nistry] Pittsburgh, Pa.
those Infrared transitions which take place within the
vibrational manifold of the state populated due to the THE PIDTON MAGNETIC RESONANCE SPECTRA OF
ultraviolet light are recorded. Using a simple adaptation OLEFINS. TI. INTERNAL ROTATION IN ALKYL-
of a commercial spectrometer, this makes possible the ETHYLENES, by A. A. Bothner-By, C. Naar-Colin.
recording of the Infrared spectra of the lowest triplet and H. GUnther. [1962] [41p. mncl. table, refs. (AFOSR-
state of certain molecules. Preliminary results on 1955) (AF 49(638)980) Unclassified
naphthalene and acetone are reported and necessary im-
provements in the instrumentation are discussed. The Also published in Jour. Amer. Chem. Soc., v. 84: 2748-
limitations of the entire procedure are analyzed in term3 s3f,-'-W-2-'62.
of a simple model in which the excited molecule is sup-
posed to have only one vibrational degree of freedom Parameters obtained from the analysis of proton mac-
and the state manifold for that vibration has only 2 levels. netic resonance spectra of several alkylethylenes are

reported. From these values and others previously
reported, it may be deduced that: (1) The spin-spin
coupling constant between protons on adjacent triagonal
and tetrahedral carbons depends on the rotatioial con-
formation, having a value near 11.5 cps when the pro'ons
are trans oriented and near 3.7 cps when they are
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gauche oriented; (2) The long-range allylic coupling 1949
constants also depend on the rotational conformation,
having the smallest absolute value when the allylic proton Miami U. Dept. of Chemistry, Coral Gables, Fla.
and the =CH 2 group are eclipsed; and (3) In the compounds
RCJI2 CII CH2 and R2 CII-CH=CH2, the rotational con- CORRELATING ABO4 COMPOUND STRUCTURES, by
formers are about equally populated when R ý CH3 , but K. S. Vorres. [1961] [10]p. tnel. diagr. (Sponsored
as R is increased in size, the conformation with R and jointll .y Air Force Office of Scientific Research under
-CI12 eclipsed becomes less favored. (Contractor's AF AFOSR-61-104 and Institute of Gas Technology in
abstrac2 Chicago) Unclassified

Abstract published In Eighteenth Internat'l. Cong. Pure

1947 and Appl. Chem., Montreal (Canada) (Aug. 1961),
Abstracts of Scientific Papers, Toronto U. Press. 1961,

Mellon Inst. [Dept. of Chemistry] Pittsburgh, Pa. p. 73. (Title varies)

Published in Jour. Chem. Educattorn v. 39: 566-568,FDTATIONAL ISOMERISM ABOUT StINGLE BONDS IN Nov. 1962.
OLE FIIC COMPOUNDS, by A. A. Bothner-By and H.
GUntler. [1962] [5p. incl. diagrs. table, refs. (AFOSR- The structures of ABO4 compounds depend on several.J656) (AF 49(638)980) AD 414206 Unclassified factors. If A and B are the same, or if A can randomly
Also published in Faraday Soc. Discussions, No. 34: replace B in the lattice, then one of the MO 2 structures
127-131, 1962. i observed. The structure can usually be predicted on

the basis of the cation: anion radius ratio. When A does
Analysis of the 60 mesee high resolution proton nmr not randomly replace B, then compound formation is
spectra of samples of allyl chloride, allyl bromide, observed. This has befn studied systematically in
allyl iodide, and allyl benzene in 107 solution in CC1 4  terms of the valences of A and B. Thus these may be

yield sets of coupling constants and chemical shifts from classified as IV-I1V, I-V, TI-VI, or 1-VII compounds.
whicb coclusions may be drawn concerning the relative The literature has been reviewed and a number of com-
stat'.,ties of the rotationa! conformers. In allyl chloride pounds have been prepared and studied to determine the
and allyl benzene, that conformer with the substituent criteria for random replacement or compound formation.
gauche to the proton on trigonal carbon is slightly pre- These criteria are discussed in terms of similarity of
ferred. The preference for this conformer becomes In- valences, tonic size and non-metal contact distances,creasingly more pronounced in allyl bromide and allyl coordination number, electronegativity, and polariza-
codide. (Contractor's abstract) nblity. Predictions are made for the structures of other

compounds which have not yet been prepared or studied.

1948
1950

Miamm U. Dept. of Chemistry, Coral Gables, Fla.
Miami U. [Dept. of Mathematics] Coral Gables, Fla.[MPCED REFRACTIORY OXIDES], by K. S. Vorres.

Final rept. Nov. 1962 [301p. incl. diagrs. tables, refs. SOLUTION OF THE DIRICHLET PFCBLEM BY INTER-
(AFOSR-4071) (AF AFOSR-61-104) AD 290693 POLAT[NG HARMONIC POLYNOMIALS, by J. H.

Unclassified Curtiss. [1962] [5]p. (AFOSR-3716) (AF 49(638)862)
Unclassified

The conditions for the appearance of the fluorite-type
solid solution with ZrO2 were investigated experimentally Also published in Bull. Amer. Math. Soc., v. 68:
by studying sub-solidus equilibria In the binary systems 33-337, July 19 62.
composed of ZrO2 and each of CuO, Cu 20, SnO2 , Ag 20, Let D be a Simply- connected plane domain and C its
TIl20. CdO, and Ga 29 3 . No n'lid-solution formation boundary. The problem studied is the following:
was ohserved. The data were correlated with all other Given boundary data u(z), ts it possible to find points
data w. binary systems with ZrO2 to determine conditions Zmn (m = 1 -- -, 2n + 1, n = 1, 2, -- -) and harmonic

ior the appearance of the fluorite phaso. A plot of ionic polynomials h (r) of degree n such that hn (z ) = u(z
radius versus electronegativity mopt effectively demon- n n mi n
strated that the conditions are: the added oxide must have and lir n hntz) = U(z) (z , D), where U(z) solves
a cation radius larger than that of tetravalent 7r to be tlz Dirichlet problem with the given data? It Is shown
stable down to rnom temperature, and the added oxide that the answer is Ih the affirmative in those cases in
must be somewhat more electropositive than the Zr. which there exist harmonic polynomli.as Hn(z) of order n
This then produces a more nearly ionic lattice for
which the fluorite structure would be expected. Further- such that !u(z) - Hn (Zl = o(n" 1) uniformly on C. (Math.
more, the added oxide must be di- or trivalent. Random Rev. abstract)
cation placement occurs with divalent cations and order-
ing is obtained with the trivalent ones. The CaF 2 - rare

earth oxide systems in a laboratory atmosphere were
studied, and ABO4 type structures were correlated.
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1951 identity on R(P), R(Q) R WP)K therefore R(P) z R(Q).
Similarly. If P, Q are any linear operators such that

Miami U. [Dept. of Mathematics] Coral Gables, Fla. PQ = P. QP = Q, it is shown that N(P) = N(Q).

EXTENSION PROPERTIES OF DANACH SPACES, by
A. Sobczyk. [1962] lip. incl. refs. (AFOSR-3248) 1954
(AF 49(638)1055) AD 450830 Unclassified Miami U. [Dept. of Mathematics] >oral Gables, Fla.
Also published In Bull. Amer. Math. Soc., v. 68: 217-
22C May 19. PIROJECTIONS AND ISOMETRIC SUBSPACES. by

A. Sobczyk. fJ962I 9p (AF 49(638)1055)
The equivalence of several properties concerning projec- Unclassified
tions and extensions in Banach space which are seemingly
different, is established. The main result ks the equiva- It is proved that for any hyperplane M in a space
lence of the extension property to the uniform extension m(Z, = R for any finite set Z =1 .... p , tf there
property. This is a consequence of the following theorem: p
If a Batiach space B has the property that there is a is a projection of bound I of Rp onto M, then necessarily
bounded projection of C onto B, for every Banach space M is isometric with R.1. The question is raised does
C which is a superspace of B, then there exists a constant a Banach space B exist which has exact prolection
K = K(B), independent of C, such that for each sup,,trspace consnnt s, such that for each C B. there is a projec-
C, there is a projection onto B having bound less than or tons ont B ofch tha n s? And :B there a
equal to K. tion f- : onto B of bound less than s? And -s there a

space B v.hich is universally unique-minImal. i.e., a
space B which for every C which contains B, is unique-

1952 minimal? The discussion on these questions leads to the
derivation of a form for the isometry of M onto R .

Miami U. [Dept. of Mathematics] Coral Gables, Fia.
1955

"IOPOLOGICAL SPACES WITH LESS THAN HAUSDORFF
SEPARATION. by A. Sobczyk. [1962] [361p. incl. refs. Miami U. [Dept. of Mathematics] Coral Gables, Fla.
(AFOSR-3249) (AF 49(638)1055) AD 428352

Unclassified THE S[MPLE DIMENSION OF A TIOPOLOGICAL SPACE,
by A. Sobczyk. [1962] 12p. (AF49(638)1055)

An attempt is made to provide a needed foundation for Unclassified
the study 9f projections in function-spaces on the basis
of the following definition: A set X is a topological space Denote by C(S) the linear space c! all continuous real
in case there is a collection of subsets, called open sets, functions on a topological space S. For any finite
which satisfy the following conditions: (1) any union of dimensional linear stispace N of C(S). if n is the dimen-
open sets is open; (2) any finite intersection of open sets sion of N, there exist P linearly independent functions
is open; and (3) x and t are open. As usual, a subset uI .... un of N which. form a basis. It is shown that
A of X is closed if and only if its complement A' is open. the mapping, p, on S to Euclidean space En, defined by
It is proved that there is a resolution of topologies for
X into complementary topologies, corresponding to V(s) -_ (ul(s). un(S)), is continuous.
complementary linear subspaces of real-valued contint-
ous functions on X.

1956
1953

Miami U. [Dept. of Physics] Coral Gables, Fla.
Miami U. [Dert. of Mathematics] Coral Gables, Fla. ANEXAMPLE OF HYPERFRAGMENT DECAY IN THE

UNEAR VAI•ETIES OF PROJECTIONS, by A. Sobczyk. .I MODE AND OTHER INTERACTIONS OF K- MESONS
[1962] 17p. (AFOSR-3701) (AF 40(638)1055) AND IHYPERONS IN EMULSION, by M. Blau, C. F.

Unclassified Carter, and A. Perlmutter. [19621 [121p. Incl. dIagrs.
tables, refs. (AFOSR-J539) (A F ,9(638)97)

A projection in a linear space E is a linear operator P Unclassified

such that p
2 

= P. If R= E is the range of P, since PPx A!so published in Nuovo Cimento, Series X. v. 27: 774-
Px, the projection P is the identitv on P. Let N denote '7 ,-e5.. TI•.
the null-space of P. Then I - P ts a projection with null-
space R, and range W. La.ch ze E has a unique repre- A number of interactions of hyperons and K- mesons
sentation z a * y = Pz - (I - P)z, x e R, y c N: Rand with emulsion nuclei are described. In particular, an
N are called cor.plementary subspaces and uniquely exampl- .)f a hyperfragment decaying by then mode
determine the projections P and (I - P). In case 2 pro- and a possible (!'p) hy. rfragment decay have been ob-
jections P, Q in r have a common range, it follows that served. Also described are captures of 1'- hyperops
PQ = Q, QP = P: and in case they have a common null- with large energy release, an unusual r- decay, a possi-
space, that PQ = P. QP = Q. Conversely. if P and Q are ble example of F+ - n - Y, and certain K--multi-
any operators such that PQ = Q, QP = P, then from the nucleon interaction A summary of all known L* tnelas-
first equation, P must be the identity on R (Q), R(P) tic interactions with nuclei ti also included.
%(Q), and from the second equation, Q must be the
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1957 in the near future. It is expected that in transverse
conduction the dependence of thermopower upon magnetic

Michigan State U., East Lansing. field will be significantly changed by the presence of
phonon drag. On the other hand, the effect of phonon

SOME LIE ADMISSIBLE ALGEBRAS, by P. J. Laufer drag In longitudinal conduction will be smaller, corn-
and M. L Tomber. [1961] [6ip. incl. refs. (Sponsored pared with that in transverse conduction.
lointly by Air Force Office of Scientific Research under
AF 49(,680511 and National Science Foundation)

Unc'assified 1960

P~blished in Canad. Jour. Math., v. 14: 287-292. 1962. Michigan State U. [Dept. of Physics and Astronomy]
East Lansing.

A st,,dy is presented of algebras which are related to Lie
algebras in that they satisfy some of the identities of a ANTIFERROMAGNETIC RESONANCE AT HIGH
Lie algebra qnd are also Lie admissible. An example MICRVWAVE POWER (Abstract), by H. Van Till and
of such a generalihaton is a flexible algebra satisfying J. A. Cowen. [1962] (l]p. [AF 49(638)613]
x(yz) . y(zx) - z(xv) = 0 and (y-.,z - (yz)x - (zx)y 0. Unclassified
Such an alge'bra is both Lie a-imissible and Jordan ad-
missible. rhe 2 major theorems are concerned -with a Presented at meeting of the Amer. Phys. Soc.,
more genet'al class than that determined by the above Washington U., Seattle, Aug. 27-29, 1962.
identities. Let fv be a flexible, Lte admissible algebra
over an arbitrary algebraically closed field (2of charac- Published In Bull. Amer. Phys. Soc., Series II, v. 7:
teri5stic 0. It is proved that if if (-) is a semi-simple Lie 4, Au._27, 1962.
algebra, then 1i is a direct sum of simple, flexible. Lie
admissible algebras. Under the same hypotheses, if Several ne% phenomena have been observed in the mag-
ff(-, is a simple Lie algebra, then S is a simple Lie netic resonance in CuCI2- 2H2 0 in the antiferromagnetic

algebra isomorphic to i (N). state at high microwave power. These include: (1) A

shift in the antiferromagnetic- resonance position with

1958 increasing microwave magnetic field hI which terminates

in a discrete "jump- of the resonance line to some other

"Michigan State U. [Dept. of Physics and Astronomy! position. (2) A complex shift, with increasing h1 in the

East Lansing. fine-structure lines which appear on the larger line.
Some lines appear to shift more rap dly than others and

TRANSPORT PROPERTIES IN DILUTE ALLOYS, by the line shapes change. (3) A change in position and
F. J. Blatt. 11962) [1

7
]p. incl. refs. (AFOSR-3737) amplitude of the proton magnetic resourance during the

(Sponsored joirtly by Air Force Office of Scientific Re- antiferromagnetic-resonance shifl (4) The transient
search under AF 49(638)70 and National Science Founda- appearance of a resonance at approximately H,/2 when
tion) AD 288520 Unclassified the antiferromagnetic resonance line has first undergone

a discrete Jump. The experiments were performed at
Also puolished in .Metallic Solid Solutions A Symposium 9.4 kmc, at temperatures near 1. 2'K. The onset of the
on their Electronic and Atomic Structure, Orsay (France) effect was observed at microwave powers of approxi-
(July 9-11. 1962), ed. by J. Friedel and A. Gutnier. mately 5 mW with cavity Q's of 3090. Although the theo-
W. A. Benjamin. Inc., 1963. p. 11-1--l-li. retical interpretation has not been carried out, it appears

that these phenomena are related to the critical field
Also published in Jour. Phys. et Radium (Paris), v. 23- discussed in detail by Suhl for ferromagnetic resonance
'7-W.--Oct 1962. in ferrites.

Recent theoretical and experimental progress relating to
transport properties in dilute alloys is reviewed, with 1961
particular attention paid to the value of conventional trans-
port measurements in providing Information on the elec- Michig'an State U. [Dept. of Physics and Astronomy]
ironic band structure of alloys. (Contractor's abstract) East Lansing.

EFFECT OF ISOTOPIC COMPOSITION ON SOLID STATE
1959 SPECTRA (Abstract), by D. J. Montgomery, W. B.

Zimmerman. and R. H. Misho. [1962] [1]p.
Michigan State U. Dept. of Physics [and Astronomy] (AF.SR-3557) (Sponsored Jointly by Air Force Office of

East Lansing. Scientific Research under AF 49(638)622 and Atomic

THEORY OF ELECTIRON CONDUCTION IN STRONG Energy Commission) Unclassified

MAGNETIC FIELDS AT LOW TEMPERATURES, by K. Presented at Internat'l. Symposium on Far Infrared
Nakamura. Oct. 1962, 14p. (AFOSR-3906) (AF 49- Spectroscopy. Cincinnati, Ohio, Aug. 21-24, 1962.
1638)70) AD 287464 Unclassified

A study was made of the infrared spectrum I= the region
An approach for the study of electron conduction in strong of the dispersion wavelength, )Ao for thin fi4lnof
magnetic fields is developed and the thermopowers of

metals are calculated. The final results, will be obtained lithiur., fluoride (A. - 30sa) made with varying
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proportions of LI
6 

and LI
7

, and for thin films of lithium retlcal analysis of infrared and microwave rotation of
hydride (X - 20u) made with varying proportions of asymmetric top moleculeE. The publications which re-

LI
6 and LW

7 , H
1 and H

2 . The position of the principal suPed from t:ie research are listed.

absorption peak and its half-width were studied as a func-
tion of Isotopic compostilon, film thickness, and tempera- 1965
lure. Although some of the main features of the curves
can be explatned on the simple Born- Huang approach, Michigan State U. [Dept. of Physics and Astronomy]
the details show that a more powerful treatment Is neces- East Lansing.
sary. Some preliminary work is described on samples
prepared by methods other than evaporation of films on SYMMETRY P17DPERTIES OF THE ASYMMETRIC-
various substrates. ROTATOR CENTRIFUGAL-DISTORTION CONSTANTS,

by P. M. Parker. [1962] [41p. incl. tables, refs.

1962 (AFOSR-J135) (AF 49(638)894) AD 400186
Unclassified

Michigan State U. [Dept. of Physics and Astronomy]
East Lansing. Also ublished in Jour. Chem. Phys.. v. 37: 1596-

M9, d-•-Tg1T962.
ON THE ANALYSIS OF SPECTRA IN TRANSMISSION
THROUGH THIN FILMS, by D. J. Montgomery and K. The symmetry properties of the first-order centrifugal-
F. Yeung. [1962] [24p. incl. dcagrs. tables, refs. distortion Hamiltonian for the asymmetric rotator have

(AFOSR-3748) (Sponsored jointly by Air Force Office been studied. The number of independent distortion

of Scientifc Research under AF 49(638)622 and Atomic constants needed to interpret centrifugal-dtstortion

Energy Commission) AD 405514 Unclassified effects in microwave and infrared spectra of asymmetric
top molecules is determined for the asymmetric-rotator

Also published in Jour. Chem. Phys., v. 37: 1056- point groups and a number of relationships existing be-
061, ftet. 1, 1962. tween these constants is given. (Contractor's abstra-t)

A technique to investigate the adequacy of the damped
harmonic-osicilator model for Infrared absorption in 1966
thin films is described, together with a 6imple procedure
for extracting the material parameters and the film Michigan State U. Dept. of Physics [and Astronomy]
thickness from the transmission curve. The methods are East Lansing.
lllust..ted by application to several ionic crystals.
(Contractor's abstract) COMPUTATION OF ASYMMETRIC ROTATOR CON-

STANTS FROM ENERGY MOMENTS. IV, by V. A.
Genusa and P. M. Parker. [1962] [4]p. incl. tables.

1963 (AFOSR-J144) (AFAFOSR-62-375) AD400378
Unclassified

Michigan State U. [Dept. of Physics and Astronomy]
East Lansing. Also published in Jour. Chem. Phys., v. 37: 2615-

2618, Dec. 1,--l'2.
EFFECT OF IOTOPIC COMPOSITION ON SOLID
STATE SPECTRA, by D. J. Montgomery, W. B. The energy-mom -nt procedure is used to develop
Zimmerman, and R. H. Mlsho. [1962] [341p. Incl. expressions which are helpful for the analysis of cen-
diagra. table, refs. (Sponsored jointly by Air Force trifugal distortion effects in asymmetric top spectra.
Office of Scientific Resear-rc.b under [AF 49(638)622] In principle, all flrst-ori.er distortion constants can be
and Atomic Energy Commission) Unclassified evaluated If a sufficient number of tranritlon frequencies

are available from experiment. (Contractor's abstract)

Presented at Internat'l. Symposium on Fa: Infrared
Spectroscopy, Cincinnati, Ohhb, Aug. 21-24, 1962.

1967
For abst.-act see item no. 1961, Vol. VI.

Michigan State U. Dept. of rhysics [and Astronomy]
East Lansing.

1964
ASYMMETRIC- TOP VIBRATION- I.OTATION

Michigan State U. [Dept. of Physics and Astronomy] HAMILTONIANS, by K. T. Chung and P. M. Parker.
East Lansing. [1962] [10Jp. Incl. tables, refs. (AFOSR-JS05) (

(AF AIVSR-62-375) AD 407876 Unclassified
[INFRARED AND MICROWAVE ROTATION OF ASYM-
METRIC TOP MOLECULES] by P. M. Parker. Interim Also published in jour. Chem. Phys., v. 3e: 8-17,
final rept. June 1, 1960-May 31, 1962. Oct. 11, 1962 Jan. 1, 1963.
[21p. (A.OSR-4042) (AF 49(638)894) Unclassified

From the general molecular vibration- rotation
This report summarizes the achievements obtained from Hamiltonian in the Nielsen-Amat-Goldsmith formulation,
the application of the energy moment method to theo- Hamiltonlans for asymmetric-top molecules of the

orthorhombic, monoclinic, and triclinic point group
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symmetries are deduced. These Hamiltonians are 1970
appropriate for the calculation of vibration- rotation
energies to the fourth order of approximation. Michigan U. [Acoustics and Seismics Lab.] Ann Arbor.

A NOTE ON THE EFFECT OF RIPPLE FIRING ON
1968 THE SPECTRA OF QUARRY SHOTS, by D. E. Willis.

(1962] [7p. incl. diagrs. (Sponsored Jointly by Air
Michigan U. [Acoustics and Seismics Lab.,' Ann Arbor. Force Cambridge Research Labs., and Air Force Office

of Scientific Research under AF 49(638)911) AD 405004
AZIMUTHAL ASYMMETRY OF A POINT SOURCE IN Unclassified
A CYLINDRICAL LOW VELOCITY MEDIUM, by W. C.
Meecham and J. DeNoyer. [1961] [6]p. incl. diagrs. Also published in Bull. Seismol. Soc. Amer., v. 53:
(A F 49(638)911) Unclassified 7FS),,Ji •TM.

Published in Bull. Seismol. Soc. Amer., v. 52: 139- A serle,. of controlled quarry shots were recorded at
1T44, Jan.1962. .% distance of approx 900 ft to ascertain the effect of

ripple firing on amplitude and spectra of the seismic
The geometry of the medium in the vicinity of an other- waves. A measurable reduction in the amplitude of
wisc symmetrical sozrce is shown to produce a frequency compressional and shear waves was observed at some
dependent variation of ampl'tude with azimuth. The frequencies. This effect was not so pronounced for the
model considered is a cylir..Jrlcal low velocity and low surface waves. (Contractor's abstract)
density fluid medium that is contained in a full space of
a higher velocity and density fluid material. A simple
harmonic point source is located on the axis of the cyl- 1971
inder. Amplitudes in the higher velocity medium at large
distances from the source are found to be functions of Michigan U. [Acousticz and Setsmics Lab. ] Ann Arbor.
the velocity ratio and the density ratio of the 2 media, the
radius of the cylinder, the wavelength, and the angle be- OBSERVED ASYMMETRY OF AMPLITUDES FROM A
tween the axis of the cylinder and a line connecting the HIGH EXPLOSIVE SOURCE, by J. DeNoyer, D. E.
point of observation with the source. Willis, and J. T. Wilson. [1961] [5p. incl. diagrs.

table. (AF 49(638)911) Unclassified

1969 Published in Bull. Seismol. Soc. Amer., v. 52: 133-
137, Jan. 1962.

Michigan U. Acoustics and Seismics Lab., Ann Arbor.

Frequency analysis of seismic magnetic tape records
EFFECTS OF DECOUPLINGON SPECTRA OF from a 500-ton high-explosive source shows a pro-
SEISMIC WAVES, by D.E. Willis and J. T. Wilson. nounced variation of amplitude with frequency for 2 dif-
(19611 [9]p. incl. diagrs. table. (AF 49(638)911) ferent azimuths from the source. This amplitude varia-

Unclassified tion is attributed, at least in part, to diffraction effects
produced by the geologic structure In the vicinity of the

Published in Bull. Seismol. Soc. Amer., v. 52: 123-131, source. The possibility of generating both SV and SH
Jan. 1962. waves from P waves within this structure seems very

probable.
A series of controlled high explosive shots were con-
ducted by the Atomic Energy Commission in a salt mine
near Winnfield, La., to investigate seismic decoupling 1972
theories. Two recording stations were used by the
University of Michigan at various distances between 1.1 Michigan U. Acoustics and Seismics Lab., Ann Arbor.
and 14.7 km for a majority of these shots. Frequency
analysca of the magnetic tape recordings were made and THE SPECTRUM OF SEISMIC NOISE, by G. E. Frantti,
tk.e results are presented showing the relationship of the D. E. Willis, and J. T. Wilson. 11961] [91p. incl.
frequency spectra as a function of charge size, distance illus. dlagrs. table. (AF 49(638)911) Unclassified
from the source, and coupled vs decoupled shots. The
smaller decoupled shots detonated in the large spherical Published in Bull. Seismol. Soc. Amer., v. 52: 113-
cavities were observed to have somewhat higher pre- 1h21, Jan. I162.
dominate frequencies than the equivalent size coupled
shots. A change in cavity size produced no significant The seismic rqoise spectrum in the frequency range 0. 5
difference in the shape of the spectra of the large de- to 31. ' c/sec is presented graghically for a number of
coupled shots. sites over a wide geographical range. Except for a

small anomalous effect near 2 or 3 c/sec, the ground
particle motion curves are observed to decrease smoothly
with increasing frequency at a rate approximately pro-
portional to the second power of frequency. The curves
steepen at frequencies below 1 c/sec.
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1973 Published In AIAA Jour., v. 1: 2253-2257, Oct. 1963.

Michigan U. Acoustics and Selsmics Lab., Ann Arjor. The motivation for this stLdy arose from experiments
on standing detonation waves wherein the flame front was

AIGNAL ENHANCEMENT THROUGH AN ENSEMBLE visibly semarated from the shock front. Trhis physical
"-PRESENTATION, by P. L. Jackson. [196211[71p. Incl. separation corresponds to the Ignition time delay. A
illus. diagrs. (APOSR-2433; (AF 49(638)1078) theoretical analysis of the ignition time delay zone for

Unclassified hydrogen- oxygen- diluent mixtures Is presented herein.
A reqctton schemý consi sting of 9 reactions. whi ch

Also_ published in Bull. Seksmoi Soc. Amer., v. 53: should be valid for temperatures above about 1100 °K, is
•-91, Apr. 1963. considered. Assuming the Initial reel fractions of H2

A method of treating array responses presented. The and 02 to be of order unity and taking advantage of in-

entire statistical distribution frora the array is used for equalities that should be v-lid tot least 2000'K, it is
either direct visual cstimation, or for processing in a possible to integrate the c•ffpfential equations repre-
scanning machine. An estimate of a coherent signal and 3enting the kinetics. Thus time dependent expressions
the character of the noise can be made visually. Most for all radical and water vapor concentraticns behind
correlative techniques, in addition to digitiziag, could the shock wave are obtained. A characteristic time,
be performed simults= .c"--y through using the scanning based on the initial concentration of H2 and the fastest
machine. (Contractor's abstract) reaction rate constant, Is introduced. For times much

greater than this characteristic time, the equations re-
duce to very simple forms. In order to arrive at as,

1974 explicit analytical expression for the ignition time delay,
a value for the mol fraction of H, characteristic of this

Michigan U. Dept. of Aeronautical and Astronauutlc21 delay time, is introduced. It is found that the delay time
Engineering, Ann Arbor. is dependent on the temperature, pressure, composition,

and reaction rate constant for the rate controlling reac-
.OME FEATURES OF STABILITY OF LAMINAR tion. There is weak dependence on the reaction rate
VLOWS ANID OF TRANSITION TO TURBULENCE, by constants for the initiation reactions. A brief compari-
A. M. Kuethe. [19521 112]p. t-lcl. diagrx. table, refs. son between this theory and some experimental results
(AFOSR-3648) (AF 49(e38)336 and A? 18(603)34) 3n standing detonation wA - -s presented and good

Inclaislftd agreement found. The theory is also in good agreement
with zv'ailable shock tube results.

Aleo published in Miszellaneen der Angewandten
Mechan,- by W. Tollmien. Berlin, Akademie-Veriag,
1962, p. 154-165. 1976

Experiments are conducted oln the character of smSll Michigant Z. [Dept. of Aeronautical and Astronautical
disturbances In Polseuille flaw in a tube and in a st'able Lngineering] Ann Arbor.
boundary layer on a sphere. Investigation is also under-
taken on the transition process in the tube filoe. Results STANDING DETONATION WAVES, by J. A. Nicholls.
are discussed an• the following conclusions arp reached: [1962] [Iljp. incl. illus. diags. refs. (AF 49(63L)562)
(1) the threshold disturbance for transition '. fully de- Unclassified
veloped Poiseuille flow in a tube decreaac,_, with Increas-
tig Reynolds number, (2) in fully develope. Poise--,iie Published in Ninth Symposium (Internat'l.) on Combus-
flow in a tube and in a stable boundary layer, "hare tion, Cornel U., Ithaca, N. Y. (Aug. 27-Sept. 1, 1962),
exist many stable disturbance modes, (3) the details of New York, Academic Press, 1963, p. 488-498.
the transition pro-ess are strongly dependent on the nature
of the disturbance generated, (4) when ,he disturbance It is the purpose of this paper to examine the reported
generator is placed in the laminar flow away f, om the results on standing dztonation waves as obtained in differ-
wall, the maximum value of the high shearing stresses ent facilities and compare them. Comparison is also
measured at the wall depends on the radial distance from made with results obtained from shock tubes and a ballis-
the disturbance generator to the wall, and (5) the meas- tic range. Towards this end consideration is given to

urements provide some clues to the cause of the high the ignition delay period, the effects of vibrational re-
rate of beat transfer and high recovery factor occurring iation, and the Importance of 2-dimensional effects.
in the transition region in high speed flow. (Contractor's abstract, modified)

1975 1977

Michigan U. Dept. of Aeron.,utical and Astronautical Michigan U. Dept. of Astronomy, Ann Arbor.
Engineering, Ann Arbor. ABUNDANCES OF ELEMENTS IN STARS AND NEBULAE
IGNITION TIME DELAY OF HYDROGEN-OXYGEN- (STUDIES OF HYDL)ROGEN-DEFICIENT STARS: 1), by
DILUENT MIXTURES AT HIGH TEMPEPATURES, by L. H. Aller. June 1962, 41p. incl. diagrs. tables, refs.
J. A. Nicholls, T. C. Adlrmeon, Jr., and r. B (Tachnical note no. 1) (AFOSR-2954) (AF 49(638)807)
Morrison. [13621 [53p. incl. diagra. table, refs.. AD 282369 Unclassified
(AF 49(638)5621 Unclarsified
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In order to interpret the spectrum of a star composed 1980
primarily of helium rather than of hydrogen, it is neces-
sary to construct a model atmosphere which gives the Mtchigan U. Dept. of Astronomy, Ann Arbor.
variation of pressure temperature and density with depth.
On the assumption that the atmosphere is in hydrostatic ABUNDANCES OF ELEMENTS IN STARS AND
equilibrium and that flow of energy takes place by radia- NEBULAE (SPECTRAL LINE STRENGTHS FIROM
tion rather than by convection currents, the calculation ASTROPHYSICAL DATA), by L. H. Aller, July 1962,
of an appropriate model is described. The essential 29p. incl. diagrs tables. refs. (Technical note no. 3)
boundary condition that the radittive flux Is constant (AFOSR-3432) (AF 49(638)807) AD 612193
with depth can be applied only after tem,.erature and Unclassified
pressure have been calculated for all dtiferent depths
and the entire radiation field has been ca-lculated. Hence An attempt is made to compile empirical log (gf X's) for
an iterative process has to be applied. Procedures which lines of metallic ions of Fell, Fell!, Cr!I, 7TIT, and
work for the corresponding problem of a hydrogen at- Mn-!. Hlere f is the Lande-burg f. or oscillator strength,
mosphere fail, and one must proceed by trial and error g is the statistical weight of the lower level, and X is
in order to obtain the final solution. (Contractor's the %avelength of the line. The curve of growth relates
abstract) the equivalent width of a spectral line to the number of

atoms capable of absorbing it and to the f-value of the
transition involved. If the electron pressure and tern-

1978 perature in the stellar atmosphere are known, relative
log gf ).'s can be determined. Furthermore, if laboratory

Miclhigan U. Dept. of Astronomy, Ann Arbor. absolute g's are available for a few of these lines, then
relative gf .'s can all be converted to absolute gf Vs.

ABUNDANCES OF ELEMENTS IN STARS AND The advantages and limitations of these astrophysical
NEBULAE (THE ABUNDANCE OF CERTAIN ELEMENTS gf's are described, and it is emphasized that in order to
IN THE SOLAR ATMIOSPHERE), by L. H. Aller. June secure adequ.ate line strength data, one must (a) secure
1962, 28p. incl. diagrs. tables, refs. 'Technical note good line-intensity data (b) interpret these with the aid
no. 2) (AFOSR-3024) (AF 49(638)807) AD 282368 of a model atmosphere, taking into account effects of

Unclassified the straItification in the atmosphere. The gf X-values
herein tabulated may be useful in analyzing the spectra

The solar abundances of 21 elements (Na, Sc, Cu, Zn, of incandescent gases In laboratory or experimental
Ga, Ge, Sr, Y, Zr, Nb, Mo, Ru, Rh. Pd, Ag, Cd, In, sources of unknown temperature and pressure. (Contrac-
Sn, Sb, Ba, and Yb) were revised with the aid of new tor s abstract)
gf values obtainea by C. Corliss. Some implications of
the new measurements are discussed and It is emphasized
that a comprehensive reconsideration of solar abundances 1981
should be ur.dertaken, in which ions as well as r,.utral
atoms and a new model solar atmosphere are used. Michigan U. Dept. of Astronomy, Ann Arbor.
(Contractor's abstract)

ABUNDANCES Or ELEMENTS IN STARS AND
NEBULAE (DETERMINATION OF RATIO OF GAS

1979 PRESSURE TO ELECTRON PRESSURE IN STELLAR
ATMOSPHERES), by C. [R.I Cowley, A. [P.] Cowle),

Michigan U. [Dept. of Astronomy] Ann Arbor. and L. H. Aller. July 1962, 10p. Incl. diagrs. tables.
(Technical note no. 4) (AFOSR-3433) (AF 49(638'897)

A SEARCH FOR Ba I STARS, by A. P. Cowley and C. AD 612182 Unclassifed2
R. Cowley. [1962] [31. incl. diagr. table. (AFOSR-
3087) (AF 49(638)807) AD 450842 Unclassified The ratio of gas pressure to electron pressure has been

computed over a range of temperatures by an approxi-
Also published In PubL Astronom. Soc. Pacific, v. 74: mate method and also by a more exact IBM 709 pro-
7T791, Feb. 1902. gram. The approximate method shows large errors at

low temperattres and high gas pressures. Tables give
In this preliminary survey of plates taken with the '0' the values of log Pg and log Pf computed by the 709
objective prism of the 24-26 in. Curtis Schmidt of the as well as the relative abundances to which these values
University of Michigan, it was "ound that due to the refer. (Contractor's abstract)
crowding of metallic lines in t,. region of the X-4554
Ba 11 resonance line, a higher dispersion than 110 A'*imm
at HY was needed to be able to definitely class certain 1982
stars of the B R type as K giants. These stars differed
most from normal K giants In the abnormal strength of Michigan U. Dept. of Astronomy, Ann Arbor.
Sr H 4077 and 4216. The stars previously classified as
KO are thus assigned tentatively to a peculiar K-star ABUNDANCES OF ELEMENTS IN STARS AND NEBU-
category. LAE (THE MANGANESE STAR 53 TAURI), by L. H.

Aller and W. P. Btaelman. July 1962, 42p. tool. thus.
diagrs. tables, refs. (Technical note no. 5) (AFOS11-
3434) (AF 49(638)807) AD 612183 Unclassified
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Presented at meeting of the Amer. Astronom. Soc., 1985
New haven, Conn., Aug. 26-29, 1962.

Michigan U. Dept. of Chemical and Metallurgical
AlstRublIshed tn Astronom. Jour., v. 67: 571, Engineering, Ann Arbor.N.19. Title varies)

SIN:TERING OF ZINC OXIDE, by L. F. Norris and G.
The chemical composition of the Manganese star 53 Parravano. [1962] [41p. incl. diagrs. (AFOSH-1361)
Tauri was studied. Transition probabilities required (AF 49(638)493) AD 438298 Unclassified
for the probl-m are obtained from laboratory sources
whenever phssible, but some are obtained by the calibra- Also published in .Tour. Amer. Ceram. Scc., v. 46:
tion nf stellas data. The temperature of the star, deduced 449-'n52. ept_. 163.
from Ionization equilibrium, Is near 11,000 °K-a value
in good agreement with that found from spectral energy Sintering studies have been conducted with single crystal
scans by Jugaku and Sargent. The electron pressure in spheres of zinc oxide in air at total pressures of 10-3 to
the atmosphere, deduced from the total intensitles of 1.0 atm over the range 1050' to 1250°C. Quantitative
hydrogen lines, appears to lie in the neighborhood of 500 observations were made on the rate of growth of a neck
dynes cm"2 . Several striking abundance anomalies are between the spheres. No change in the distance between
found; they cannot be explained by deviations from local the geometrical centers of the spheres was observed.
thermodynamic eqtulibrium. Manganese seems to be An analysis of the kinetic data shows that sintering was
the most abundant metal in the star, but gallium appears predominantly achieved by distillation through the sur-
to show the greatest enhancement of abundance over the rounding gas phase. At 11500 the rate of welding was
Lormal value. Strontium, yttrium, and zirconium are inversely influenced by the total pressure when the latter
also !nhanced in abundance, while manganese, and cal- was changed from 0.003 to 0.75 atm. No conclusion
clum seems to be depleted. (Contractor's abstract) could be reached on the effect of the oxygen parti,

pressure at constant total pressure. A brief summary
of the various sintering mechanisms of zinc o>ide from

1983 700* to 1250°C is presented. (Contractor's abstract)

Michigan U. Dept. of Astronomy, Ann Arbor.
1986

ABUNDANCES OF ELEMENTS IN STARS AND
NEBULAE, by L. H. Aller. FInal rept. Aug. 1961- Micch gan U. Dept. of Chemical and Metallurgical
Aug. 1962, Sept 1962, 141p. lncl. Illus. diagrs. tables, Engineering, Ann Arbor.
refs. (AFOSR-4234) (AF 49(635)807) AD 292680

Unclassified KINETICS OF SINTERING OF RUTILE SINGLE
CRYSTAL SPHERES, by H. M. O'Bryan, Jr. and G.

Data are given from Investigations undertaken on the Parravano. July 1962, 33p. incl. illus. diagrs. tables,
following subjects: (1) energy distribution In globular refs. (Rept. no. 02832-15-1) (AFOSR-2763)
star clusters; (2) spe•trophotometry of the Wolf-Rayet (AF 49(638)493) AD 282373 Unclassifiedstar of •2velor~um; (3) the hydrogen/helium ratio in
star of6 Y2(4e (3) the emision ebostihes in ratio Inre The sintering of single crystal ruttle has been studied inHD 96446; (4) the emission nebulosities In the large air and In reducing atmosphere in the temperiture range
magellanic cloud; and (6) photographic region of the spec- 9000 to 1350°C using a sphere-to-sphere ,"..el. Rate
trum of NGC 7009. data show that there are 2 sintering periods: a slow

initial growth characterized by a rate exponent n = 7
and a more rapid subsequent period n = 2. The develop-

1984 ment of flat surfaces or facets on the particles is used
to explain the 2 periods. A scaling exponent of 3 and

Michigan U. [Dept. of Astronomy] Ann Arbor. an activation energy of 70 kcal/mol indicate that volume
diffusion Is the sintering mechanism. The Initial rate

REVISED ABUNDANCES OF SOME METALS IN THE exponent cannot be explained. Increase sinterability ofS EDN (Abstract), by L. H. Aller. [1962E [Al. IAF 49- red-iced rutlMe Is explained by the defect structure.
(638)807A Unclassified Facet formation on rutile spheres Is discussed. (Con-

tractor's abstract)
Presented at 111th meeting of the Amer. Astronom. Soc.,

Yale U., New Haven, Conn., Aug. 26-29, 1962. 1987

Published in Astronom. Jour., v. 67: 571, Nov. 1962. Michigan U. Dept. of Chemical and Metallurgical

Afrproximate f values for a large number of metallic lines Engineering, Ann Arbor.
in a copper arc have been measured, thus providing a
large body of homogeneous data for many transitions of THE STIRRED-FLOW REACTOR IN HETEROGENEOUS
neutral atoms and ions that are of astrophysical Interest. CATALYSIS, by G. Parravano. Final rept. Dec. 1962,
These transitions probabilities have been used in conjunc- 5p. (AFOSR-4410) (AF 49(638)^0oe) AD 400053
tion with a previously published model atmosphere to Unclassified
derive new estimates of the abundances of certain metals. Thin research was devoted to !he study of those chemi-

cal reacting systems which are of interest for furthering

0 <

!O



II
AIR FORCE SCIENTIFIC RESEARCH

present understanding of the mechanism of heterogeneous 1990
catalyst,. A thorough search of several catalytic reac-
tions was undertaken. Isomerization of hydrocarbons, Michigan U. [Dept. o0 Psychology] Ann Arbor.
polymerization of vinyl monomers, oxidation of CO, de--
composition o nitrous oxide, and electrochemical poly- COMMUNICATIONS AND DECISION PROCESSES AS
merization reacttons were investigated to find the ex- DETERMINANTS OF ORGANIZATIONAL EFFECTIVE-
perimental conditions (nature of catalyst, concezntration NESS. REPORT OF A "FELD EXPERIMENT, by S. E.
of reagents, tenmperdture and contact time) most suitable Seashore and D. G. Bowers. Final rept. Mar. 1962,
for stirred-flow opetation. The results suggest that 141p. Incl. diagrs. tables. (AFOSR-2553) (AF49(638)-
the application of the slti.red-flowed technique to heter- 1032) AD 275894 Unclassified
ogeneous catalysis has vilue for assuring uniformity of
catalyst composition rne. polymer produced, and, In A field experiment was conducted to increase in certain
addition, has great &-.ae for use in zompl x reactions departments of an industrial flrt.: (1) group-orienLed
and for the comparison of i esults obtained on catalyst activity, (2) mutual interaction and influence within work
samples, which differ t., a characteristic property of the groups, (3) supervisory supportiveness in felation to sub-
solid state (electrical, magnetic effects). ordinates, and (4) amotc-t of decislon-making actlv ty by

subordinates. These changes were successfully intro-
duced in 3 experimental departments in comparison with

1988 2 control departments. The effects were to lncreatse
machine efficiency, and to increase employee satisfac-

Michigan U. [Dept. of Physics] Ann' Arbor. tions. Waste performance improved in both e,. "-'mental
and control departments. Absence rates rose ove. '.11,

FURTHER STUDIES OF Cr I EMISSION FROM THE but less in the experimental than in the control detvrt-
SHOCK TUBE, by G. Charatis and T. D. Wilkerson.. ments. (Contractor's abstract)
!19621 [2]p. Incl. table, refs. [AF49(638)439]

Unclassified
1991

Published in Phys. Fluids, v. 5: 1661-1662, Dec. 1962.
Michigan U. [Dept. of Psychology] Ann Arbor.

Previous results showing anomalous excitation tempera-
tures of Cr1 lines in reflected shocks are now attributed SUPERVISORY METHODS AND GROILP PERFORMANCE
to an error in the gf values obtained by 11111 and King. NORMS, by M. Patchen. Mar. 1962 [29]p. Incl. tables.
New work on relative intensities of Cr1 and Cr II lines (AFOSR-2554) (AF 49(638)1032) AD 281261
and line-reversal measurements are consistent with Unclassified
equilibrium in shocks at 600° to 9600°K if the gf values
are adjusted. Also published in Admin. Scd. Quart., v. 7: 275-294,

.Dec. 1962.

1989 Some of the determinants of group performance norms
in an industrial firm are extmined. Encouragement

Michigan U. Dept. of Psychology, Ann Arbor. of efficiency by the foreman is shown tV be effective
only when the supervisor also attempts to obtain re-

AN INFORMATIONAL APPROACH TO THINKING, uy wards for subordinates---and vice-versa. Close super-
M. 1. Posner. Apr. 1962, 177p. incl. diagrs. tables, vision is found, in seeming contradiction to previous
refs. (Rept. no. 02814-9-T) (AFOSR-2635) (AF 49- studies, to facilitte high performance norms. R-ward
(636)449) AD 276136 Unclassified for efficiency and strong group cohesiveness have the

best effects when supervision is close. The conilitions
The general hypothesis of this thesis is that the amount under which close supervision can be effective and when
of reduction of information from input to output is an It is ineffective are discussed. When the superisor
important factor in the amount of thinking required by shows an interest in the work and is not indifferent, the
the task. This applies only to tasks which require the suboridinates are eager to please bim. "Close super-
subject to process the input so that It is represented in a vision-' is defined operationally as primarily frequenct
reduced form in the response. The hypothesis leads to checking on subordinates' work, and not reducing their
the prediction that the greater the amount of information freedom to do the work in their own way.
reduction involved In a task the greater the length of time
to accomplish it, the more errors, the greater the varla-
bility over subjects, and the longer !'_h learning time. 1992
The possibility of specifying the amnr,'nt of thinking re-
quired by a psychologlci- task is demonstrated. Within Michigan U. [Dept. of Ps;chology] Ann Arbor.
a 'iven task configuration the information reduction meas-
ure provides accurate prediction of human performance. SELF-ESTEEM -D.' THE DIFFUSION OF LEADER-
It provides a lase line useful in the comparison of per- SHIP STYLE, by D. G. Bowers. Mar. 1962 [18)p. incl.
formance among different types of tasks and in the classi- refs. (AFOSR-2555) (AF 49(638)1032) AD 276702
fication of tasks. (Contractor's abstract) Unclassified

Also published in Jour. Appl. Psychol., ;. 47: 135-140,
Apr. 1963.
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This study suggests that conflicting evidence concerzing o. probability as s particular measure of the opinions
leadership climate may be reconciled by postulating of ideally consistent people. Statistical inference is
intervening cognitive processes. One such cognitive modification of these opinions Pr the light of evidence,
process, the self-esteem of the lower-level supervisor, and Bayes' theorem specifies how such modifications
is studied in the context of an organization in which no should be made. The tools of Bayesian statistics include
formal human relations training had taken place. A series the theory of specific distributions and the principle of
of hypotheses relate supportiveness of the foreman's stable estimation, which specifies when actual prior
supervisor tc, the foremrn's self-esteem, and its attend- opinions may be satisfactorily approximated by a uniform
ant consequences, and the latter to the foreman's be- distribution. A common feature of many classical s.g-
haudor toward his subordirnates. All hypotheses are con- niiicance tests is that a sharp null hypothesis is com-
firmed and lend strong support ot the proposition that pared with a diffuse alternative hypothesis. Often evi-
evidence for leadership climate can be obtained ordinarily dence which, for a Bayesian statistician, strikingly
only by takirg into account the motivational and cognitive supports the null hypothesis leads to rejection of that
structures which exist at the levels of organization being hypothesis by standard classical procedures. The likeli-
studied. (Contractor's abstract) hood principle emphasized in Bayesian statistics im-

plies, among other things, that the rules governing when
data collectl6n stops are irrelevant to data interpreta-

1993 , tion. It is entirely appropriate to collect data until a
point has been proven or disproven, or until the data

Miz.hiran U. Engineering Psvc;:40&y Group, Ann Arbor. collector runs out of time, money, or patience. (Con-
tractor's abstract)

DYNAMIC DECISION THEOIhY AND PROBABILISTIC
INFORMATfON PROCESSING, boy W. Edwards. [1961]
[311]p. Incl. diagr. refs. (AFOSR-140z^) (Sponsored 1995
jointly by Air Force Office of Scientific Research under
AF 49(638)769 and Or.erational Applications Lab.) Michigan U. [Engineering Research Inst. j Ann Arbor.

Unclassified
LOW TEMPERATURE HEAT CAPACITY AND

Presented at Human Factors Soc. Conf., Colurmbus, THERMODYNAMIC PIRDPERTIES OF ZINC FERRITE,
Ohio, Sept. 13-15, 1961. by E. F. Westrum, Jr. and D. M. Grimes. [1957)

16]p. incl. diagrs. tables, refs. (AFOSR-3575) (Spon-
The development of a dynamic decision theory will be sored jointly by Air FRrce Office of Scientific Research
central to the impending rapid expansion of research under AF 18(603)8 and Signal Corps) Unclassified
on human decision processes. Out of a taxonomy of 6
kinds of ddcision problems, 5 require a dynamic theory Also published in Jour. Phys. and C.'em. Solids, v. 3:
in which the decision maker is assumed to make a se- 44-4, 1957.
quence of decisions, basirgr decision n -- I on what he
learned from decision n and its consequences. Research The heat capacity of zinc ferrite has been determined
in progress on information seeking, intuitive statistics, over the range 5"350°K. Molal values of C , S0 , and
sequential prediction, and Bayesian information process- On
ing Is reviewed to illustrate the kind of work needed. H0-1- computed from !h! thermal data are 32.99 * 0. 03
The relevance of mathematical developments in dynamic cal/deg, 36.01 + 0.03 cal/deg. rnd 5369.8 cal, respec-
programming and Bayesian statistics to dynamic decision tively at 298.15°K. A co-op.rat~ve thermal anomaly
theory is examined. A man-computer system for proba- associated with antiferroaaL -atic ordering occurs at
bilistic processing of fallible military Information is dis- 9.5° and extends tnw".rd hlghor temperatures orobably
cussed in some detail as an application of these ideas and as a consequence of persisting short range order. (Con-
as a setting and.potivator for future research on human tractor's abstract)
information proceising and decisiorn making. (Contrac-
tor's abctract)

1996

1994 Michigan U. EngineerIng Research Inst., Ann Arbor.

Michigan U. [Engineering Psychology Group) .nn Arbor. LOW-TEMPERATURE HEAT CAPACITIES AND
THERMODYNAMIC PROPERTIES OF ZINC FERRITES-

BAYESIAN STATISTICAL INFERENCE FOR PSYCHO- IT. EFFECT OF THERMAL HISTORY AND METALLIC
LOGICAL RESEARCH, by W. Edwards, H. Lindman, ADDITIVES, by E. F. Westrum, Jr. and D. M. Grimes.
and L. J. Savage. Jan. 1962 [1O]p. incl. diagro. tables, 11958J [7kp. incl. diagrs. tables, refs. (AFOSR-3576)
refs. (AFOSR-2009) (Sponsored jointly by Air Force (AF 18(603)8) Unclassified
Office of Scientific Research under AF 49(638)769 and
AF AFOSR-62-182, Office of Naval Research, and Presented in part at Conf. on Magnetism and Magnetic
Operational Applications Lab.) Unclassified Materials, Washington, D. C., No-. 1957.

A.Iso publisZ,4 In Psychol'. Rev., v. 70: 193-242, May Also published In Jour. Phys. and Chem. Solids, v. 6:
1963 . 280-286, 1958.

Bayesian statistics, a currently controversial viewpoint For abstract see item no. MIC. 11:007, Vol. I".
concerning statistical Inference, is based on a definition
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1997 A number of recent experiments examined the hypothesis-
that the perceived stimulus intensity (S') is an Increasing

Michigan U. [Engineering Research Inst.] Ann Arbor. function of the physical stimulus intensity (8) and momen-
tary dreve (D) level. This hypcthesis together with the

LOW-TEMPERATURE HEAT CAPACITIES AND assumption that response strength is not a function of
THERMODYNAMIC PR()PERTIES OF ZINC FERRITES. SHR but SIHR, led to implications concerning the effects
MI. EFFECT OF COPPER SUBSTITUTION, by D. K of drive on stimulus generalization. It prealcts, that
Grimes and E. F. Westrum, Jr. Jan. 1559, lp. tncl. wn drive lv is seferomtraining t testi, the
diagrs. tables. (Technical rept. no. 6) (AFOSR-J510) when drive level is shifted from training to testing, the
(AF 18(003)8) AD 414055 Unclassified resulting change in the per,:eived stimulus intensity (8')

will result in a lateral shift of the stimulus generalization
Also published in Jour. Phys. and Chem. Solids, v. 10: gradient. 'Lrelve male pigeons, deprived o! food until
T16--125• July 1959. their body weights were 907b of their free-feeding level,

were utilized to test the implications of the drive-stimu-
For abstract see item -. MIC. 11:005, Vol. IT lus interaction hypothesis. Hunger served to manipuiate

Fr c sdrive level and circles of differing sizes were used for
the stimulus dimension. The results demonstrated that

1998 a displacement of the gradients occerred as a consequence
of drive shift. However, in c-ontrast to previous studies,

Michigan U. Research Center for Group Dynamics, increase in drive level produced shifts of the generaliza-
Ann Arbor tlion gradients toward stimuli of greater intensities, and

decrease in drive toward stimuli of smaller intensities.

STUDIES ON DRIVE AND INCENTIVE IN PERCEPTION.
VII. SOME EFFECTS OF EXTRANEOUS SOUND AND
MANI•FEST ANXIETY ON DMSCMMINATION BEHAVIOR, 2000
by D. D. Dorfman, A. Platz, and R. B. Zajonc. Mar
1962: 20p. incl. diagrs. tables, refs. (Technical rept. Michigan U. Research Center for Group Dynamics,
no. 17' (AFOSR-2546) (AF 49(638)367) Unclassified Ann Arbor.

The present research was designed to test some implica- STUDIES IN SELECTION LEARNING. V. FACISITA.1ON
tions of the hypothesis that the effective or perceived AND INHIBTMyON IN SELEC9gON LEARNING, by S. A.
intensity of a stimulus is a function of drive (D) and Karabenick. May 1962, 25p. incl. dagrs, tables.
physical stimulus intensity (S). Implications were de- (Technical rept. no. 20) (Al)SR-2745) (AF 49(638)367)
rived for discrimination behavior using Spence's trans- Unclassified
position model. Four stimulus-drive combinations con-
sisting o" either of 2 mild tactual stimuli paired with The purpose of this study is to investigate selection
either of 2 sound intensities were presented to 48 S. learning. in selection l.arning S is required to choose

"undr cthe items that he -,U learn from the total number of
under conditions if ruccessive discrimination-training- Items with which he is presented. This choice is made
All Ss were consistently reinforced for emitting one re- on the basis of the presentation of a selection cue. The
sponse to a weak tactual stimulus and a second response selection cue wa.s varied in an attempt to investigate the
to a stronger tacturl stimulus. One group of e s was re- 2 processes assumed to be active in selection learning:
inforced only when the cncont.nt drive was low, and inhibition and facilitation. Selection learners were alsoanother group when the drive was high. Within eachcoprdwtodi ryoelenrs Rsls r
group, there were 4 subgroups, each with a different compared with ordinary rote learners. Results for
range of suund intensity. The results confirmed the acquisition indicated that all conditions of learning were
following implications of the hypothesis: (1) Increase in equal. After a 1 hr interpolated interval no difference

was found between selection and ordinary rote learners.drive from level of reinforcement reduced the percentage The, result was at variance with previous studies in selec-
of correct responses to the weaker stimulus and in- th rul t The foriance ngith incidentalst es wns
creased it to the stronger: and (2) Decrease in drive from found to be significant in determining retention of t nten-e
the level of reinforcement reduced the percentage of tfonal items in selection learning. Possible explanationscorrect responses to the stronger stimulus and increasedtialtesnslciolarng Psibeepntis
it to the weaker, Division of the subjects on the basis were given for the effect of the selection cue on selection
Ittof Mheweaniest-Axieyscors r thasubjectson thebase es learning. Both facilitation and Inhibition were coxicluded
of Manifest-Anxiety scores revealed that these effects to be a function of the degree to wItch cue-producingwere larger for low- than for high-anxiety subjects, orienting responses were evoked during acquisition it
(Contractor's abstract) selection learning. This, however, was only a tentative

speculation. (Contractor's abstract)

1999
2001

Michigan ii. Research Center for Group Dynamics,
Ann Arbor. Michigan U. Research Center for Group Dynamics,

Ann Arbor.
STUDIES ON D1&,E AND INCENTIVE IN PERCEPTION.
VIII. STIMULUS GE!,ERALIZATION AS A FUNCTION STUDIES ON DRIVE AND INCENTIVE IN PERCEPTION.
OF DRIVE SHIFT, by D. V. Cross and R. B. Zajonc. IX. SOME EFFECTS OF CONDI'ITONED FEAR ON
Apr. 1962, 14p. Incl. diagrs. tables. (Technical rept. STIMULUS GENERALIZATION. by A. R. Platz. May
no. 18) (AFOSR-2556) (AF49('.38)367) 1962, 104p. (TechnIcal rept. no. 19) (AFOSR-2834)

Unclassified (AF 49(638)361) AD 288189 Unclassified
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The present study represuer, one of a series of tests of 2004
the hypothesis that drives affect the location of stimuli
on Intensity Investigations. This modification of Hull- Michigan U. [Willow Run Labs. ] Ann Arbor.
$pence behavior theory provides one approach for attack-
ing ths problems of perception within a theory which has PARAMAGNETIC RESONANCE SPECTRUM OF
already proved useful in studying learning phenomena and VANADYL AMMONIUM SULFATE (Abstract), by R.
suggestive In the areas of personality research and social Borcherts, G. Wepfer, ana C. Kikuchl. [1962] [lip.
phenomena. It was argued-that the drive-stimulus inter- [AF 49(638)987] Unclassified
action hypothesis is consistent with the experimental
data on perceptual effects of motivation, and provides a Presented at meeting of the Amer. Phys. Soc., Texas
powerful tool both for Integrating these data and for sug- U., Austin, Feb. 23-24, 1962.
gesting new tests of this interaction. Implications of the
hypothesis were spelled out for accentuation effects, Published In Bull. Amer. Phys. Soc. Series 11. v. 7:
drive effects on recognition threshold, sensory Interaction TI. Fe--.S , 1962.
and discrimination learning. Thnis investigation of the oxidatlon states of vanadium

is a continuation of the work done on vsnadium in sap-
2002 phire (item no. 1239, Vol. Ill). A sample of

Michigan U. [Speech Research !Ab. j Ann Arbor. (NH4 )2 Zn(S0 4 )2 ' 6H2 0 containing approximately 0. 1%

VO- has been grown b- evaporation yielding single

AN AUTOMATIC SPEECH FORMANT TRACKING crystals of this Tutton Salt. The hyperfine separation

FILTER, by G. A. Hellwarth. May 1962, 123p. Incl. at a frequency of 9. 2865 t 5 krnc was found to be 81.0

tHus. dlagrs. refs. (lept. no. 10) (AFOSR-2591) 1 0.5 gauss parallel to the tetragonal axis (g, I* 1.993

(AF 49(638)492) AD 282147 Unclassified ± 4) and 160.2 * 0.5 gauss perpendicular to the tntragonal
axis (gj = 1. 971 * 4). Powdered samples have 2 sets of

The various methods which have been employed for 8 peaks. The more intense set has a separation of 78 * 1
speech analysis are discussed with emphasis on trans- 1 gauss (g = 1.99) whereas the weaker set has a separa-
formations of the signal from the time domain to the time- tion of 200 ± 1 gauss (g = 1.94). This powdered spectrum
frequency domain. Procedures are given for simplifying is similar to that of vanadium pentoxide In glass (un-
the results of the transformation in order to reduce the published) and Oxovan:J!um (IV). Upon x-irradiation o.
channel capacity required to describe the speech signal. a single crystal divalent vanadium is produced.
Formant coding systems appear to yield great promise
If accurate location of the speech formant frequencies
can be obtained from the time-frequency transformation. 2005
As a solution to formant frequency measurement in real
time, a continuously tuned, automatic tracking filter M1I.dwest Research Inst., Kansas City, Mo.
system is proposed which locates these spectral maxima
of speech signals through an application of automatic LARGE DEFLECTION PANEL FLUTTER, by E. F. E.
frequency control techniques. The experimental ctr- Zelijdel. [19f'] [128kp. incl. diagrs. tables. refs.
cuitry is described, stability and performance character- (AFOSR-1952) (AF 49(638)389) AD 270855
Istics are given for this feedback control system and Unclassified
several figures are shown to demonstrate the ability of
the system to trac,% speech formants. The problem of A supersonic flutter analysis of an infinite span plate,
constructing a complete speech analysis system utilizing which is separated into an array of rectangular panels,
tracking filters is discussed. (Contractor's abstract, is presented. The region between Mach I and the -f 2
In part) is of spectfl, interest and linearized 3-dimensional

aerodynamic theory Is applied. The elastic behavior
of the configuration is d.z.ribed by nonlinear plate theory

2003 to obtain a criterion of failure at large deflection.
Specializing to those cases with relatively large aspect

Michigan U. [Speech Research Lab. J Ann Arbor. ratio and supports which are unrestrained In the chord-
wise direction, an estimation of maxi uam stress due to

ATTENDANCE AT EUflOPEAN CONFERENCES ON large deflection Is given. Static membrane forces in
ACOUSTICS AND SPEECH, A'zg. 16-Sept. 14, 1962, by the spanwise direction are also considered. Numerical
G. E. Peterson and J. E. Shoup. Oct. 10, 1962, 16p. results are derived and the effects of number of degrees
(AiO')SR-3882) (Sponsored jolntl) by Air Force Office of of freedom, aspect ratio, structural damping, number
Scientific Research under AF 49(63U1492 and National of panels In the chordwise direction. static membrane
irstitutes of Health) AD 289314 Unclassified forces in the spanwtse direction, and large deflection

examined. (Contractor's abstract)
This report is concerned primarIly with attendance at 3
conferences in Europe held during Aug. ard Sept. 1962.
Fc;utth International Congress on Acousticd. Copenhagen
(Denmark); Speech Communication Semin;,-, Stockholm
(Sweden); and Twelfth Congress of the Inter 'ational Asso-
ciation of Logoped'cs and Phontatrica, Padva (!taly).
The chief Interests were in speech, and m,..at of the time
was devoted to attending sessions on this s,,bject.
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2006 through the redox couple Nt3 O4 /NiO. During the HI202anodic oxidadtio' NI electrode is deemed to be coated with

Midwest Research Inst., Kansas City, Mo. a N130 4 layer acting as electrode on which H20 2 oxidateo
at about +500 mv as it was previously observed for mag-

EFFECTS OF EXTERNAL FORCE EXCITATION ON netite and other metals. The situation is .nalogous for
PANEL FLUTTER, by E. F. E. Zeydel and D. R. alkaline solutions. Similar considerations are valid for
Kobett. Dec. 1962, 54p. Incl. di,-rs. tables. (AFOSR- a Co electrode. In the case of Cr It has been confirmed
4665) (AF 49(633)389) AD 451691L Unclassified that no condition allows H20 2 formation by 02 cathodic

A superst ,c flutter analysis of an infinite span plate, reduction (;hbs result Ie verified agp.tn in the case of NI
which is separated into an array of rectangular panels, and Co electrodes). It to very particular that 02 and
is presented. The region between Mach 1 and/V2 is of H2 0 2 cathodic reductions occur for Cr at a potential of
specific interest and linearized 3-dimensional aerody- about -200 mv independent of the fact that alkaline, neutral
namic theory is applied. The elastic behavior of the or acid solutions are concerned. As far as a stalness
configuration is described by small deflection theory, steel electrode is concerned, the conclusion can be drawn
The partially clamped edge condition is obtained by intro- that statulens steel in neutral media behaves like ie,
ducing a torsional restraint proportional to the first fiom the point of vtew of 02 and H2 0 2 reducti.•n; lil, Cr
derivative of the transverse deflection along the normal in alkaline media. (Contractor's abstract)
to the edge. Numerical results are given in terms of
characteris.Ic panel flutte. parameters. The effects of
Mach numtx.r, aspect ratio, number of panels in te
chordwise direction, panel material, and altitute are 2009
examined. (Contractor's abb,.-ct)

Milan U. (Italy).

2007 BASIC RESEARCHES IN METAL CORROSION - ELEC-
TROCHEMICAL BEHAVIOUR OF OXYGEN AND HYDRO-

Milan U. (Italy) GEN PEROXIDE, by G. Bianchi. Final technical rept.
Mar. 30, 1962, 8p. incl. refs. (AFOSR-2053) (AF61-

OXYGEN AND HYDROGEN PEROXIDE EL%'CTROCHEM- (052)260) AD 283522 Unclassified
ICAL BEHAVIOUR ON COPPER ELECTROD)ES, by G.
Bianchi, G. Capriogilo, and T. Mussint. Jan. 1962 The scientific, practical and indirect results of research
f221p. incL dlagrs. refs. (Technical note no. 7) carried out to explain the mechanism of corrosion
(AFOSR-2051; (AF 61(052)260) AD 291689 processes involving oxygen cathodic reduction are sum-

Unclassified marized. The experimental results concerning oxygen
and hydrogen peroxide cathodic reduction are of interest

Oxygen cathodic reduction on Cu has been investigated also in the field of fuel cells. (Contractor's abstract)
in acid, neutral and alkaline solutions, together with the
parallel process of H20 2 cathodic reduction- Two reac-
tion mechanisms have been outlined: the former involv- 2010
ing Cu compounds and the latter involving the depolariza-
tion of atomic hydrogen formed at the Cu surface owing Milan U. (Italy).
to cathodic polarization. This process may be compared
with the similar one observed when Au to concerned. CATALYTIC DECOMPOSITION OF ACID HYDROGEN
(Contractor's uostract) PEROXIDE SOLUTIONS ON PLATINUM, IRIDIUM,

PALLADIUM AND GOLD SURFACES, by G. Bianchi,

F. Mazza and T. Mussini. [1962i [17]p. incl. diagra.
2008 tables, refs. (AFOSR-4236) (AF 61(052)260)

AD 449072 Unclassified
Mildan U. (Italy).

Also published in Electrochim. Acta, v. 7: 457-473,
OXYGEN AND HYDROGEN PEROXIDE ELECTRO- July-Aug. 1962.
CHEMICAL BEHAVIOUR ON CHROMIUM. NICK!L,
COBALT AND STAINLESS STEEL ELECTRODTrS, by The catalytic decomposition of acid H20 solutions in
G. Bianchi, F. Mazza, and T. Mussini. Feb. 196220G391p. incl. diagrs, refs. ( uechnic Feb. 12 presence of Pt. Ir. Pd. and Au has been studied. In

(Technical note no. 8) H2SO4 solution, Pt, ITr, and Pd are catalytically active;
(AFOSR-2052) (AF 61(052)260) AD 278690 Au is not active. In HCl solution, none of the above

Unclassified metals Is active. The H20 2 decomposion is a first

As far as a NI electrode is con.erned. in neutral solu- order reaction. The surface of the electrode becomes
tion the 0 cathodic reduction is an indirect rcd-tion practically covered by a monomolecular layer of oxide
through the redox couple N1304, NiO. due to the fact that during the catlytic H20 2 decompoition in acid solution,
NiO can adsorb large quantities of 02 with formation of as showrn by anodic and cathodic polarization curves,

anodic decay curves and anodic and cathodic charging
Ni3 0 4 . Again In tht case of H20 2 solutions the cathodic curves. The metal loses its catalytic activity when it
proces. is ascslbed to an indirect H20 2 reduct.tin: H20 2  cannot be covered by an adsorbed oxide layer, as when it
form 3 0 4 on NI surface and us 2 occurforms complexes with the solution: for instance, Pt and

fs202 reductzn occurs Ir in HCl solutions or Au in H1202 solutions. The
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different rate of oxide formatlon by H2 0 2 and of the touch. The possibility exists that the otolothic systcm

reaction between oxide and H t "o develop 02 explains is rebuilt; In this case however the otoliths may be so
202 02small as not to be affected by 2000 G centrlfugation.

the differences of catalytic actlvlty observed between Pt, Some still unknown mechamism for a gravitatio%%al orien-
Tr, and Pd. (Contractor's abstract) tation may exist in frogs.

2011 2014

Milan U. (Italy). Milan U. Lab. of Physiology (Italy).

NEW HYDRIDES OF TRANSITION METALS, by I- FUNCTIONAL FUNDAMENTAL CHARACTERISTICS
Malatesta. Annual technical rept. Now. 1961-Oct. 1962. OF THE NERVOUS SYSTEM IN ATHLETES AND THE
Nov. 10, 1962, 9p. lncl. refs. ('AFOSR-4746) (AF FO- EFFECTS OF PERFORMANCE, by R. Margaria and T.
AR-62-34) AD 407611 Unclassfted Gualtierotti. [1959] [101p. Incl. dlagrs. (AFOSR-3453)

(AF 61(052)23) AD 629113 Unclassified
"Work carried out on iridium complex hydrides, which
was published In Gazm. Chim. Ital. with the title Tri- A statistical investigation was made in order to define
hydrido tristriphenylphosphinelridium compounds, is de- the 'zhanges induced in the central nervous system by
scribed. Work carried out on rhenium complex hydrides physical fatigue and to Individuate the possible responsi-
is also described. Two very interesting new compounds bWe mechanisms. Subjects performed exhaustive physical
of this class are reported. Research on complex hydrides exercises after which total reflex time, spinal delay,
of gold is reported. This research led to the discovery endplate delay, and motor and sensory conduction speed
of some very unusual derivates of zerovalent gold. Re- were measured , nd compared to normal variability.
search on complex hydrides of copper was undertaken, The most consistent and significant effect of physical
and a few preliminary results are discussed. (Con- fatigue on the spinal cord was the shortening of the con-
tractor's abstract) duction time across the spinal centers. The physiologi-

cal aspects and experimental error are discussed as
possible causes of the increased variability observed In

2012 some of the data.

Milan U. (Italy).
2015

TRIPHENYLP•OSPHINIC IRIDIUM HYDRIDES. 1. by M.
Angoletta. [1962] [7]p. (AFOSR-J1510) [AF EOAR-6.1. Minnesota U.., .inneapolis.
34] Unclassified

MARKOV PIOCESSIrS ON AN ENTRANCE BOUNDARY,
Also published In Garz. Chim. Ital., v. 52: 811-817, by F. [B.] Knight. [1961] [151p. Incl. refs. [AF 18-
1962. (Title varies) (603)301 Unclassified

The following sequence was investigated: lrBr3 + Published In Illinois Jour. Math., v. 7: 322-' 36. June
3PPh3 + (H) (from NaBH4 ) - IrH 3 (PPh3 )3 (I) + HCIO4 -

IrH 2(PPh3 )3 CIO4 . Ir(OH)3 was precipitated from 10 g. It was proveC that a simple Markov process can be ro-
K2 Ir Br 6 in hot H20 with 2.82 g Na2 CO3 while adjusting viewed as the prcsection onto the original phase space

the pH to 7-7.5. Assignment of the cis and trans struc- of strict Markov process on a ramified phase space.
tures is bastd on dipole moments and confirmed by the Here a new ramification is studied. Given a sample
infrared spectrum. showing 2 separated bands for -, path t - x(t) of the original motion, the phase of the

rami.'ied path at time t 9 0 can be described (a little
(1730 and 2100 cmII) and only one for e (2080), the 1atier informally) as the point on the Martin entrance boundary
indicating 2 H in trans positions, for x(s); s , t to which x(s) tends as s ý, t; the ramified

path is continuous from the right and strict Markov, and
the ramified phases can be Identified with families of

2013 limits of transition probabilities. This theory coincides
with the previously proven theory if and only ifMilan U. [Lab. of Physiology] (Italy).

r T e- t P [x(t) 6 B]dt tends to 0 uw•formly in a as B • 0.INVESTIGA7IONS OF THE EFFECT OF REPEATED10 a

HIGH G FORCES ON FROGS, by T. Gualtierotti, L. (Math. Rev. abstract)
Gallitelli. and R. Margaria. [1959] [4p. (AFOSR-
3383) (AF 61(052D)23) AD 629110 Unclassified

2016
Aoplishedin Atti. Cong. Intc;naz. Med. Aeronaut.SIVaWale, . 2: 527-529, Oct. 1959. Minnesota U., Mirneapolls.

The recovery of *-he sense of balance after high G RANDOM WALKS AND A SOJOURN DENSITY PROCESS
centrifugation In frogs does not seem to be achieved OF BEOWNIAN MOTION, by F. B. Knight. [1962] [31]p.
through a mechanism involving sight or muscle sense or Incl. refs. [AF 18(603)30] Unclassified
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Published in Trans. Amer. Math. Soc., v. 109: 56-86, Presented at Eighth Symposium on Magnetism and Mag-
6Cf netic Materials, Pittsburgh, Pa., Nov. 12-15, 1962.

Consider a standard 1-dimensionAl Brownian motion Also published in Jour. Appl. Phys., v. 34: 1147-1148,
with sample paths t - x(t) and define the local time Apr.1963.

t(ta) z ,, measure (s: a 1 As) e b, s * .) The conditions of the surface have been found to have
b la 2(b - a) a profound influence on the magnetic properties of thin

Permalloy films. Quantitative measurements of the
H. Trotter proved that t is continuous in the pair (t, a)g surface area were determined by adsorption of a C14 -

0 Rlabeled surfactant. Static hysteresis curves, torque
[0 + -] x R1 and found a Hlder condition for it. The curves, and ferromagnetic resonance spectra have been
author's main result is that if T = t-l(t) 13 the inverse measured and related to surface roughness. Biaxial
function of t(t,0), then y(a) ý T(T. a), considered as a anisotropy has been observed for films deposited on
stochastic process wtbi parameter a - 0, is a diffusion unidirectionally scratched substrates. The linewidth of
with starting-point t, generator 4y d2 /dy 2 . and an absorb- the uniform precessional mode with the magnetic field
Ing barrier at y = 0. The proof is based on the author's applied parallel to the plane of the film is increased with
approximation to the Brownian motion by random walks, increasing surface roughness. (Contractor's abstract)
More recently, D. B. Rzy has found that,conditional on
x(T) = b, v(a) = OT, a) is a still diffusion for T belonging
to a vide class of stopping times including Knight's in- 2019
verse local times trl(t), passage tims, and constant
times. Using either Knight's or Ray's result, the zxact Minnesota U., Minneapolis.
HOlder condition for t(t,a) as a function of a "an be found.

FERROMAGNETIC- RESONANCE LINE SHAPE OF
SINGLE-DOMAIN PARTICLES (Abstract), by A. H.

2317 Morrish, E. P. Valstyp, and J. P. Hanton. [1.962]

[11p. [AF 49(638)8031 Unc!:sifiedMinnesota U.. Minneapolis.
Presented at meeting of the Amer. Phy-. Soc., Seattle,

FERI•OMAGNETIC RESONANCE OF SINGLE-DOMAIN Wash., Aug. 27-29, 1962.
PARTICLES, by E. P. Valsvyn, J. P. Han~on, and
A. H. Morrlsh. [1962] [101p. Incl. illus. .agrs. tables, Published in Bull. Amer. Phys. Soc., Series II, v. 7:
refs. (AFOSR-2938) (AF 49(638)803) AD 296209 448, Aug. 27, 1i62.

nclassifled
The ferromagnetic-resonance (FMR) spectra of powders

Also published in Phys. Rev., v. 128: 2078-2087, containing single-domain particles have been studied ex-
Dec. 1, 1962. pertmentally and theoretically, Measurements from dc

to 9 kmc in zero-applied steady magnetic field were
The ferromagnetic-resonance spectra of powders con- made on powders of y- Fe2Oy3 This experiment has the
taining single-domain p.articles have been studied expert- advantage that magnetizaton reversals do not occur. In
mentally and theoreticalhy. The theory is based on the contrast, reversals, which may be incoherent, do not take
Stoner-Wohlfartih model. The line shapes were calculated place in coercive force, -emanence, and other measure-
with the aid of a high-speed digital computer. Measure- ments. The powders difftred in their particle shape
ments were made on Y -Fe 2O3 powders, both with and and size distribution. The FI.R line shape was found to
without an applied steady magnetic field. For zero be rather broad and flat, and to depend on the particle-
applied steady field, the thLoretical line shapes agree ,hspe distribution. A calculation of the line shape was
well .,th the experimental ones provided the particle made with the aid of a fast digital computer. Approxi-
shape distribution, the crystalline anisotropy. and the mate agreement between theory and experiment is ob-
particle interactions are taken Into accotzt With an taried by taking into account only the particle-shape
applied field, the theoretical curves with only .he shape 2istribution as d.termined by an electron microscope.
distribution considered do not agree with the theoretical However, in order to achieve good agreement, it was
ones. It is iound tbat the anisotropy constant K1 and the necessary to consider the crystalline anisotropy and
relaxation tine r of -p- Fe2 0 3 are approximately -2..F x the particle interactions. The value of the cr7stalline

anisotropy constant r&eulrea to fit the data is in good
105 ergs cm 3 and 2.0 x 10-10 sec. respectively. (Con- accoid with that deduced from F-MR experiments at 9
tractor's abstract) and 24 kmc in an applied fteady magnetic field.

2018 202C

Minnesota U., Minneapolis. Minnesota U., Minneapolis.

EFFECT OF SURFACE ROUGHNESS ON MAGNETIC THE ILSTOW AND FEYNMAN INTEGRALS, by R. H.
P'ROPERTIES OF FILMS, by R. J. Prosen, B. E. Gran Cameron. 1196.] [751p. (AFOSR-J443) [AF AFOSR-
and others. [1962] [21p. Incl. dtagr. table. (AFOSR- 62-252] Unclassified
J559) (AF 49(63P)803) AD 408579 Unclassified
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Also published in Jour. Anal. Math. (Jerusalem), v. 10: Studies of helium metastable atoms by the absorption
267-3m, 1962/163. technique gave the following results: (a) The diffusion

coefficients of the singlet ',.d triplet metastable atoms
Gel'famnd and Jaglom pointed out that if f ( fix) is a nice are the same; the value agrees with that measured by
functioml of the standard Brownian path 4(t): t 9 1 starting Phelps as did the destruction frequency of the triplet
at x(0) - 0, then the Wiener integral :fjax(t): t - 11] dx state due to 3-body collisions with helium atoms, (b) When

j g[x( 2 t): t V lJdx, defined at first for a ý 0, has an correcting the absorpticn signal for the emission signal
italytic continu-tion over the region R(02) > 0, permitting at the same wavelength, no evidence was found for con-
the definition of the Feynman integral of f as version of the singled state into the triplet state by
lim , f[fxldx in some cases. Cameron superelastic collisions with electrons as postulated by

Phelps, and (c) Preliminary measurements indicated a
took up this Idea approximating the integrals by finite- destruction frequency of the singlet state by collision-
dimensional integrals and connecting them by analytic induced radiative transitions smaller than found by
continuation as above. This investigation is now con- Phelps. The microwave- cavity method and the ton-
tinued by using the fact that I'f[cr x] dx can be expressed transit-time method gave, with respect to ion mobilities,
as a Laplace transform with parameter a -2, and condi- the following consistent data: (a) agreement for He+, Ne*,
lions are found for the existence of the Feynman integral Ne 2 ', and Ar+ tons with all predious measurements:
of a tame function f; fo- example, it is found that if f (b) s. (He 2 +) = 16. 2 cmn/sec per v/cm in contrast with

g•J0 1 h(t)dx(t)] withXf 0h 2 dt < - and Idgi <-, then f is all previous mitat.u-ements; u0 (Ar 2 ) = 1.85 cm/sec

Feynman-integrable and Its integral is (2T0) x per v/cm as measured for one of the 3 tons observed by

2 Beaty in argon. The pressure dependence of the cata-
£ g(u) exp (tu /2)du. An application to the Schr6dinger phoresis effect in helium is a consequence of the produc-
eqnation is made. (Math. Rev. abstract, modified) tion of neon Ions by collisions of He2+ with neon atoms.

2021 2023

Minnesots U. [Dept of Aeronautical Engineering] Minnesota U. [Dept. of Mathematics] Minneapolis.

AN ERGODIC THEOREM FOR MARKOV CHAINS, byCOMPRESSION TESTS OF SANDWICH PANELS WITH S ry 16][].(FS-35 A 96867

FACINGS AT DIFFERENT TEMPERATURES, by C. C. S. OrUn. [1962][3]p. (AR)SR-2375) (A se49(638)617)

Chang Ind M. J. Timmons, Jr. [1962] 181p. incl. Illus. Unclassified

diagrs. tables. (AF 18(603)112) Unclassified Also published in Zeitschr. Wahrscheinltchkeitstheorie,

Preseated at Spring meeting of the Society for Experi- ,'I: 7-7, 1962.
mental Stress Analysis, Dallas, Tem., May 16-18, 1962. The following new ergodic theorem is proved: tt p be

Publifhed in Exper. Mech., v. 2: 249-256, Aug. 1962. recurrent, irreducible, and aperiodic, and x and y are

2 probability measures, then 11(x - y)pn -. 0 as n -
A series of tests were conducted on simply supported The usual convergence result for Markov chains is
sandwich panels with 2 edges loaded in compression and nroved as a corollary.
with a thermal gradient betwren the 2 facings. The rs-
sultv of these tests, on aluminum and stainless- steel
honeycomb- saindwich panels, are compared wi th a new 2024
theory with good correlation in the elastic range.
Empirically, it w s found that the experimental deflection Minnesota U. [Dept. of Mathematics] Minneapolis.
pattern correlates well with the assumed orthogornal
stne-wave deflection pattern. (Contractor's abstract) ON THE CONFORMAL TYPES OF ALGEBRAIC SUR-

FACES OF EUCLIDEAN SPACE, by A. M. Garsia.
2022 [1962] [121. (AFOSR-3243) [AF 49(638)857]

Unclassified

Minnesota U. [Dept. of Electrical Engineering] Also published in Comment. Math. Helv.. v. 37: 49-
Minneapolis. 60. 1962.

N FETIME OF HEI1-M METASTABLE ATOMS; The striking rojlt is established that every compact
MOBII.TY AND AFTERGLOW STUDIES IN HELIUM. Rlemann surface is conformally equivalent to an alge-
NEON, AND ARGON (Abstract), by H. J. Osk].m, V. R braic surface F(x. y, z= 0 of the Euclidean space (F a
Mittelstadt and others. (1962]llp. IAF AFOER-62- real polynomial in its arguments). For the proof, a
103] Unclassified theorem is given on uniform algebraic approximation

Presented at meeting of the Amer. Phys. Soc., Boulder, of Ck manifolds.
Colo.. Oct. 10-12, 1962.

Publisheld in Bull. Amer. Phys. Soc.. Series I1. v. 7:
-• Vec.---•, 1902.

> 458 <



AIR FORCE SCIENTIFIC RFSEARCH

2025 row sums equal to 1) and pij(t) [ 3tj for t ý 0. In the

Minneaota U. Dept. of Mathematics, Minneapolis. first example pl"1) = -, in the sezond example pl(t)

QUASI-CONFORMAL FUNC71ONS TENDING TO CON- has for a biven t0 z 0 no derivative from the right in to.
FOR.MALITY AT THE BOUND. JRY, by D. A. Storvick. (Math. rey. abstract)
11960] [1lp. (ArIVSR-2794) (AF 49(638)863) AD 621219

Unclassified 2028

The purpose of this note is to show that the boundary Minnesota U. Heat Transfer Lab., Minneapolis.
correspondence induced by a quasi- conformal mapping
is absolutely continuous and an analogue of Fatou's theo- THERMAL DIFFUSION EFFECTS ON ENERGY -RANS-
rem Is valid for quasi-confcrmal functions If one requires FER IN A TURBULENT BOUNDARY LAYER WITH
that the dilatation quotient in addition to being bounded HELIUM INJECTION, by 0. E. Tewflk, E. R. G.
tends to one sufficiently swi.ftly as the boundary Is ap- Eckert, and C. J. Shirtliffe. [1962] [20]p. Incl. diagrs.
proached. table, refs. (AFOSR-2307) (AF 49(638)558)

Unclassified

2026 Also published In Proc. 1962 Heat Transfer and Fluid
Mechani.cs Inst., Washington U., Seattle (June A3-15,

Minnesota U. [Dept. of Mathematics] Minneapolis. 1962), ed. by F. E. Ehlers, J. J. Kauzlarich and
others, Starnford U. Press, 1,962, p. A2-61.

HOLOMORPHIC FIBER BUNDLES OVER RIEMANN.
SURFACES, by H. Rflhrl. [1962] [361p. inc. refs. A circular cylinder with 2-in. diam and with a poroas
[AF 49(638)885] Unclassified wall fabricated out of woven wire material was aligned

with its axis parallel td an air stream with approximately
Presented at meeting of the Amer. Math. Soc., 100 ft/sec velocity. Helium gas was Injected into the
Milwaukee, Wis., Nov. 18, 1961. turbulent boundary layer through the cylinder walls st a

uniform rate in the range 1.55 x 10-4 to 1.08 x 10-3 of
Published in Bull. Amer. Math. Soc., v, 68: 125-160. the free stream mass velocity. The local energy trans-
,Ma7y-'•2T fer along the cylinder was measured at vai ous values

of the wall temperature level where energi flows from
This paper is a comprehensive and very useful survey the cylinder to 'he boundary layer and vice versa. Re-
of some recent developments in the study of holomorphic suits showed that the wall temperature for zero energy
vector bundles over Riemann surfaces; many results transfer was larger than the free stream temperature
are discussed, without proofs but with explicit references by up to about 405F, although viscs.Q 01ssipation effects
to the literature on this subject. The problem of classi- are negligible. This temperature excess ;.rcreases with
fying such bundles over compact Riemann surfaces is increasing injection rate and is independent o& Reynolds
quite difficult, and satisfactory results are known only number. An analysis in which the laminar ,ublayer is
in the cases of surfaces of genus one or zero at present, treated as Couette flow with helium injectior and which
This problem is discussed in detail. A similar problem Includes thermal diffusion in this layer is formulated.
arlses in the classification of analytic families of vector Results show appreciable thermal diffusion effects on
bundles, a problem related quite closely to the modulus adiabatic wall temperature, increasing it over its value
problem for Riemann surfaces. Various applications for zero injection by amounts of the same order of
of properties of vector bundles are also discussed; in- magnitude as found by measuremen'A Thermal diffusion,
cluded are Welerstrass and Mittag-Leffler theorems on however, has negligible effects on twc "1,'t transfer
Riemann surfaces, functlor.al equations and factors of coefficient. Its effects on the concentratior and tempera-
automorphy, and some questions on analytic systems of ture distribution are discussed and shown to produce
differential equat',ons (the Riemann-Hilbert problem). appreciable modifications in the latter. (Contractor's

abstract)

2027
2029

Minnesota U. [Dept. of Mathematics] Minneapolis.
Minnesota U. Heat Transfer Lab., Minneapolis.NON-DI FFERENTIABILITY OT ABSOLUTE PHOBA-

BILU17ES OF MARKOV CHAINS, by S. Orey. [1962] THERMAL DIFFUSION IN LAMINAR BOUNDARY
3kp. (AFOSR-3236) [AF AFOSR-62-171] AD 407898 LAYERS OF BINARY MIXT'URES OVER A SOLID,

Unclassified ADIABATIC FLAT PLATE, by A. A. Hayday, E. &. G.
Eckert, and W. J. MInkowycz. May 1962, 42p. Incl."Also published in Quart. Jour. Math. (Oxford), v. 13: diagrs. refs. (Technical rept. no. 48) (AFOSR-34971

B2- 2-254-, Dec. 1962. (AF 49(638)556) AD 283369 Unclassified

Two examples are given showing that the absolute proba- An analytical study of the influence of thermal diffusion
bilities p (t) of a continuous-time stationary Markov on steady laminar boundary-layer flow of binary gaseous

chain with a denlimberable number of states are less mixtures past a semi-infinite flat plate is reported.
well behaved than the transition prob. ollities p (t) (with The Soret-Dufour effects are evaluated for lIe-air and

ij H-air rixtures taking into account the influence of free-
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stream Mach number, free-stream concentration. nd 2032
temperature. The results obtained belong to the well
known class of similar solutions. In all cases, the plate Minnesota U. Heat Transfer Lab., Minneapolis.
is assumed to be In thermodynamic equilibrium and with-
out mass absorption or release into the fluid. The re- DIFFUSION-THERMO EFFECTS ON HEAT TRANSFER-
suits may therefore be interpreted as generalized solu- FROM A CYLINDER IN CROSS FLOW. by 0. E Tewfk.
lions to the recovery problem. The effect of diffusion on E. R. G. Eckert. and L. S. Jurewicz. [1962] [17p.
the thermal recovery factor is found to be wittinn 0.5 and incl. diagrs. table, reis. (AFOSR-64-0143) (AF49-
1% for lie-air and H-air mixtures near sonic velocity. (638)558) AD 431069 Unclassified
It increases to 137b for H-air mixtures at a Mach number
10. Also published in AIAA Jour., v. 1: .537-1543. July

"1-963.

2030 - Measurements are described of the distribu!tions of the
heat transfer coefficient and adiabatic wall temperature

Minnesota U. Heat Transfer Lab.. Minneapolis. around a 3-in. -o. d. circular cylinder with a stainless
steel wo.ven.wire porous wall. and with its 2xis normal

TRANSPIRATION COOLING IN A .AGNETOHYDRDDY- to a low-speed air stream. Helium was injected throogi'
NAMIC STA"NATION- POINT FLOW. by E. M. Sparrow. the cylinder wall into the boundary layer at an approxd-
E. R. G. Eckert. and W. J. Minkowycz. [1962] [

2 3
]p. mately uniform rate per unit area of outside cylinder sur-

incl. diagrs. tables, refs. (AFOSR-39b5) (AF 49(638)- ice in the range of 5.45 to 25.8 Ibm-hr-ft 2
. The rangc

558) Unclassified of freestream velocity .as 62.9 to 9. 0 fps and of free-
stream Reynolds number based on cylinder diameter

Alo ublished in Appl. Scient. Research. v. IIA: 125- 1.01 x 105 to 1.59 x 10. It was determined that, when

the heat exchange between cylinder and air stream was

An analysis has been made to determine the reduction in zero, the wall temperature exceeded the freestream
sta_'nation point heat transfer when blowing and a mag- temperature b- up to 86 F. depending upon location on

netic fleld4act simultaneously. It is found that in the cylinder circumference, helium injection rate, free-

presence of blowing, th- magnetic field may be considera- stream velocity, and properties. This phenomenon

bly more effective in reducing heat transfer than in the is due to the diffusion-thermo effect- The measured

no-blowing case. The results show that the heat transfer heat transfer coefficients at the forward stagnation point

reduction due to the simultaneous action of blowing and agreed fairly uell with analyses that did not include the

magnetic field is greater than that attained by multiplying diclusion-thermo effect prowided that the heat transfer

together the separate reductions due to blowing alone and coefficient was defined with the difference bct-ween the

magnetic field alone. This favorable interaction dimin- wall temperature and the adiabatic wall temperattre.

Ishes as the Prandtl number diminishes and thus may be (Contractor's abstract)

of lesser importance for highly ionized gases for which
the Prandtl number is low. The analysis Is carried 2033
through for both 2- and 3-dimensional stagnation points.
and results are reported for Prandtl numbers of 0.01. Minnesota U. Heat Transfer Lab.. Minneapolis.
0.1, 0.7, 1, and 10. (Contractor's abstract)

MEASUREMENTS OF THERMAL CONDUCTIVITY
OF POROUS ANISOTROPIC MATERIAIS. by 0. E.

2031 Tewfik. 11962] [31p. Incl. dtagrs. (AF 49(638)558)
Unclassified

Minnesota U. Heat Transfer Lab., Minneapolis.
Published in AIAA Jour., v. 1: 919-921, Apr. 1963.

SOME CHARACTERISTICS OF THE TURBULENT
BOUNDARY LAYER WITH AIR INJECTION, by 0. E. Measurements of the thermal conductivity along several
Tewflk. [1962] [7]p. incl. diagrs. refs. (AFOSR-Jl033) directions and at various average temperature levels of
(AF 49(638)558) AD 417821 Unclassified a stainless steel, woven-wire, porous. anisotropic

material are described. The material was 0.040-in.
Also published in AIAA Jour., v. 1: 1305-1312, June thick and was made out of 2 screens of mesh counts

50 x 250 and 16 x C4 wires/in. by calendering and sirder-
ing. Estimated error in the results is = 21. When

Measurements of turbulent velocity profiles on a 2-in.- compared with the predictions of the thermal ellipse,
o.d. circular cylinder, aligned with its axis parallel to the results agreed within 11.
an approximately ll0-fps air stream and with air injec-
tion into the boundary layer, are described. The injec-
tion rate per unit area of cylinder surface was uniform 2034
and equal to 0.00107, 0.00202, 0.00312 of the free-stream
mass velocity. By means of appropriate mass and mo- Minnesota U. Heat Transfer Lab.. Minneapolis.
mentum balances, the local and average skin friction
and the distributions of %he radial velocity component ON THE COUPLING BETWEEN HEAT AND MASS
and shear through the boundary layer were determirn, TRAIvSFER, by 0. E. rewflk, and C. J. Shirtliffe.

[1962] [21p. incl. diagrs. [AF 49(638)558]
Unclassified
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Published In Joer. Aerx-.ý,ia-e Set., v. ?9: 1009-1010. shape and location of the slipper beams, the overall
sled hit car. be effectively controlled. For example,
the overall lift can be mrnde negative over the whole

Results shou that it Is possible to seuarate the heat flux Macl: number range by using obviously negative lift
at the nmode. -aall into one par., depending on the tempera- fairings a id by locating the front beam forward of the
ture gradient and 2a setond part caused by !be couplihng, nose-body Ahoulder, and by placing the !s-nt beam at the
It is aIso sou , that the latter exceeds the former, and shoulder the overall lift is approximately zero over the
hence -he~ coupling ma-y not be neglected a priori without same speed range. (Contractor's abstract)
carefu±l consideration.

2337

Minnesota U. Rosemount Aeronautical Labs.. Minneapolis.
Minnesota V. Rosemtount Aeronautical Labs.. Minneapolis.

AERODYNAMIC AND HEAT TRANSFERI IITDIES WITH
WINW TUNNEL INVESTIGATION OF A SPIKE-BLUFF EVAPORATIVE FILM COOLING AT HYPERSONIC
BODY COMBINATION FOR A MONORAIL ROCKET MACH NUMBERS. by R. Hermnann and W. L. Melnik-
SLED M =2.0 0 TO I 5. 0, by R. Hlermann, F. Moynihan. Sept. 1962. 67p. inc. thlus. diagrs. refs. (Research
and D_ Olson. Sept. 1962 1102kp. tncI. illus. diagrs. rept- no. 189) (AF 49f c3811901 AD 404197
tables. (Rept. no. RAL-R.R-186) (AFOSR-DRA-62-181 Unclassified
!AF 29fC00)2839) AD 290609 Unclassified

A theoreti cal mode, of evaporativre film cooling was de-
Results of wind tunnel t..aasuremenis of lift, drag, and velr-ped for Ilunt bodies indicating the effect of mass
pitching moment on a i.,rcular cross-section monorail t.-rasfer on eat transfer for Pi-andtl and Lewis numbers
sled using a flow separation spike including the influence unity. The velocity of the liquid film at the gas-liquid
of grourd interference are presented and discussed. Interfalce is assumed to be so small that the gaseous
Variables investigated -acre th-e spike len.gth. sptke diam- phase is unaffected. This assumption was verified by a
eter and location on a series of sled nose shapes. Mach numerical example from the zs-ilysts. With this approxi-
numnber range -was fronm 2 to 5. The sled conflituration mation. the effect if mass transfer (evaporation from
having the largest drag (spike retracted) and the lorwest the liquid Ph)on heat transfer from the gas-phase
drag (spike extended) was that with a flat face sled nose boundary ;.ay-r was obtained from the literature on
and with the spike mounted on the sled axis. The, spike tran-pi rat. a. cooli ng. The velocity profile through the
length for minimum drag, in general, became longer at liquid filma was found to be identical to that of a Couette
higher speeds. Sled ltft %;as essentially unaffected by flos- with press-ire gradient. The evaporative film cool-
variation of the spike length. Diameter of the spike had Ing experiments were conducted on hemisphere-cylinder,
effect on the overall lift or drag. Unsteady flow phenem- blunted cone, and flat-faced cylinder models at Mach
ena (buazztngi uere observed for somne sled configurations n-umber 6. 8 In a high temperature hypersont c blowdown
at spike lengths on the order of I to 1. 5 body diameters, wind tunnel at the Rosemount Aeronautical Laboratories.
but not at spike lengths for minimum drag. When buzzing (Contractor's abstract )
occurred, it could be reduced or elimi.ated by rounding
the sled nose shoulder. Mounting the spike below the
sled a.xis diminished the drag reduction characteristics 20J33
of the spike, increased :he incidence of buzzing, but de-
creased the sled lift. MXinrnesota U. (School of Chemistry] Minneapolis.

THE CflMPLEXINC- OF SODIUM ION %ITH SOME
2036 COMMON METABOLITES. by 0. Jardetxk: and J. E.

Wertz. [195c6i 14ip. inc. dlagrs. (AFOIIR- '909)
Mfinnesota U. Rosemtount Aeronautical Labs.. Mrinneapolts. (AF 185(63)117 AD) 415404 Uaccasslfle,

W16IND TUNNEL INVESTIG.ATION OF AE1K)D1hA~rsCS Also published in Arch. Biochem. and Blophys.. v. 65;
OF SUPPER BEAMS ASNMOUNTED ON A TYPICAL 569- S2. D~ec_. M95 6
SUPERSONIC ROCKET SLED, by F. MoynIhan and R_.
Hecrmann. Oct. 1962, 33p. mncl- Illus. diagrs. tables. For abstract see Item no. MIN- 8:602. Vol. 1.
(Rept. no. HAL-1111-ISO) (AFO)SR DRA-62-19)
iAF 29(600)2839) AD 294602 Unclassified

2039
Results of wind tuninel tneas-urements r' lif t and drag of
slipper bearnt; when mnounted on a basic sled conficura- Minnesota V. School of Chemritsttry. Minneapolls.
lion are presented and discussed. The pressure d-stribu-
tions on the top and bottom ý! the siid bod', are also pre- POLASOGR~APIFY OF~ MOLYBDENVNM(V) IN' AqJEOUS
sented. Variables ln~estlgated were location of front SULFURIC ACID SOLU:11ONS, by L. V_ Kolthoft and 1.
slipper beam and front and rear slipper bleam fairing Hodara. !19621 Winoincl. dlagrs. tables, refs.
shape. Mach number range was .rom 1.5 to 4. Siniu- (AF-OSR-2596) (AF 49(638)519,j AD 29589
lated track cross section was that of the Air Force Unclassified
Missile Development Center at the liolloman Air Force
B~ase. New Mexico. The results show that the slippe, Also published in Jour. ElectroanL Client., v. 5- 369-
t.-earn lift charac teri stics can predomir~Ate and by pruipILr .381. 1962.
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Polarogi-ams of r4olybdenum(VI) were determined in a method was developed to determire traces of molybde-
solutions of varying molybdenum and sulfuric acid con- num by measuring the catalytic thlorate reductiton cur-
centrations. Under suitable conditions, 2 clearly defined rent. A list of publications resulting from this research
waves A and B are observed, wave A corresponding to the Is cited.
reductbi,; of Enolybdenuim(IVI) to (V) and wave B of molyb-
dewwrifyf) to (III',. In 5 M sulfuric acid. wave A may be
splif into 2 -aavls. A, and A2 , the heights of which are 2042
tiI1~u w controlled. These waves a-e attributed to the MneoaU colo hmsr.Mnepl
,.resence of different species of melybdenum (VI). in MneoaU colo hmsrMnepls
Mllute sulfuric acid (0. %1 or less). wave B Is split intoCACLTDADEPRM TACNUC-

2 wves B an B2 wtcharedifuson onroled ndMETRIC TITRATION CURVES OF INTERIMEDIATELY
are attributed to the re"Auction of different species of STRONG ACIDS AND BASES IN ACETONITRILE, by 1.
molybdenum(V). The po'ar-graiphic diffusion coefficient M. Kolthcd!f and M.. K. Chantooni, Jr. 11962]15[Sp. mdc.
of molybder~um(V1) mulhtiýed by the square root of the diagrs. tables. refs. (AFOSR-J439) (AF 4!K638)519)

vsoiyof the solutior nu ,e i ses from 0. 5.10-5 in 0. 1 A 063Ucasf
N', sulfuric acid to(0. 6-l0-5 cm-,,,ec- in 5 M sulfuri.c
acid. (Contractor's abstract) Also published in Jour. Amer. Chem. Soc., v. 85: 426-

430, _FeFT7T63
2040

An% equation has been derived for the calculation of con-
Minnesota U. School of Chemistry, Ms.nneapolis. du cf-t iet-ic titration curves of intermediately strong

acid,-. with aliphatic amines in acetonitrile as a solvent.
THE STABILITY CONSTANT OF THE H2SO,. H5RC -ION The calc-,ations require a knowledge of the dis.iociation
AND ITS MOBILITY IN ACETONITRILE. byl :. constanti. X ( AA of the conjugate salt. K
Koithoff and M. K. Chantooni, Jr. ['1962] [41p. inc. BI~ABI
tables. (AFO)SR-3946) (AF 49(638)519) AD 405789 of the simple salt, of the conjugation constant K

Unclassified AMA-
and of tonic mobilities. Good agreement between calcu-

Also published in Jour. Phys. Chem.. %. 66: 16t5- lated and observed conductances hns been found in the
T1678, Sept. 1962. titration of v-arying concentrations; of ciuitfuric acid with

nl-bultyiaznine and of 3. 5- dint trobenzol c achi with tri-
Frow the electrical conductance at 25' of mixtures of ethylamine. From the solubility of potassiuma 3. 5-
tetraethylammonium bisulfate and sulfuric acid in acetv- dinitrobenzoate in solutions of varying concentrltior. of
nitrile (AN). a value of 65 for the mobility i infinite the parent auid, the conjupation constant KA1 was
dilution of the conjugate ion, 112904- lSO4-. bas been foun"d to be equal to 1. 7 x 104 while the solubility product
derived. From the solubility in AN of sodium bistifate of the salt is 5.3 x 1CY8 at 25'. A list of other determine-d
In the presence of various concentrations of sulfuric constants Is given. The maximum in the canductometric
acid, the solubility product of sodium bisulfate and the titration curves is found at 50'e neutralization of the
stability constant of the conjugate ion have been calculated acid vhen K is very large and K sal
to be 3 x 10- and 1. 0 x 103 respectiv~ly. Knowing ARA- BHrA- ml

the mobility of the conjugate ion, a valve of 1. 0 x 104 for
the stability constant was calculated from conductance 2043
data in pure sulfuric acid solutions InAN. The valuleof
1.0 x 10~ 3Is In excellent agreement with the value 1. 15 x Nlnresota U. [School of Chemistry! Minneapolis.

103 obtained from indicator equilibria in solutions of [iNVESTrICA.JION OF HELIUM HI FILMS, AND SOUND
sufrcacid. V'ELOCITY IN HEUUM3 AND HELIUM14 GAS), by .1. 1L.

2041Werntz. Interim final rept. July 1. 1959.-June 30. 1962.
2D41July 31, 1962, 3p. (AEOSR-3279) (AF 49(63)615)

Minnesota U. [School of Chemistry] Minneapolis. Ucasfe

A nummary is given of the Investigati-ons being pursued
POLASOGR4PHY AND AMPEROMETRY IN )NO'- on tMe follIowing subjects: 0I) propagatisn of second sound
AQUEOUS SOLVENTS, by 1. Md. Kolthoff. 1)inal rept. in the he!viin TI film; (2) velocity of ordinary sciznd in
NIov. 1, 198-Oct. 31, 1962. Nov. 1, 1962, 4p. helium vapor; (3) thermally ir~uced helium film flow,
(AVOSR-4352) (AF 49'(638)519), Unclassifiedan(4 ehlurrfigrt.

Research carried out under this contract is summarized.
Extensive studies were made of acid-base equilibr'a in
methyl isobytylketone and it. non-waterlike solvents, 2044
With spectia emphasis on acetonitrile. A preliminary
study of-2cld-base dissociktion in the solvent dimethyl ~ mnst .[colo hmsrjMnepls
sulfoxlde was made. A polarographic investigation was MneoaV Sho fCeity Nire~lS

made of th~e molybdenum catalyzed reduction at the ELECTRON SPIN RESONANCE STUDIES OF SOLID
dropping mercury electrode of chalorate, perchlorate, and
nitrate in aqueous medium. On the basis nf this work,
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DEFECTS. by J. E. Wertz. Final rept. Jan. 1, 19WO- withonut cross- contanitnatioiz. fTheme facts are Itxt-~
Dec. 31, 1961. Feb. 1962 [22]p. (AFOSR-2384) (AF 49- In terms of the preferred ortee .:lion of the varif-"s
(G38)683) Unclassified groups. (Contractor's abstract-.

The work reported here represents a 2-yr period
(1960-61) In the study of properties of oxices begun In 2047
1953. Most of the work deals with single crystals bf
magnesiumn oxide, but work was also done on powders 01 Minnesota U. ScI'OO1 of Chemistry, Wm''ap.,-A.
magnesium, calcium, strontium and barium oxides.
Results on powdered MgO has made it encouraging to THE S)LVOLYSIS OF 2-IODOMERCUUA:TujL
,Aork on the other oxides. Additionally, results are re- ESTi ICS, by M4. ML Kreevoy and G. B. B,.ý'Iem. Ip.621
ported on the Isotropic (or nearly Isotropic) defects In 14kp. Incl. diagra. tables, refs. (Az,.';-'R-l7l7)
the sulfides and selenides of the alkaline earth metals IAF 49(638)7111 AD 438549 Unclassified
(excluding those of bery~llum). The defects Include
impurities In their usual valence states and In unusual Also published In Jour. Org. Chemu., v. 27: 4539-4542,
ones as well. e. g , the monovalent tons of iron, cobalt, Dec. 1192.-
and nIckel. In some cases, there Is association of
%acancies with oth,!r defects. Other defects included A solvolytic deoxymercuration has been discovered-that
tr~ppled electrons and trapped holes. Some of these cen- of 2-todotnercuriethyl esters. Solvolysis rate constants
ters were observed in neutron- Irradiated samples, while for the benzoate in mixtures of water with 30% or more
others could be produced by 4. 9 ev- or xa-irradiation, of dioxane, ethanol, or acetic acid are linearly related
Evtoence was obtained for Jahn- Teller distortions with to the Grunwald-Winsteln Y's. For the acetate, solvo-
tile tons Cu2 - and N-0 In MgO, the distortions beng lysis rate constants are linearly related to the Gruntwald-
mobile above 4ýK. but frozen-in at lower temperatures. WInstein Y's In all mixtures of ethanol and dioxane with
The establishment of double-quantum electron spin reso- water, but no linear relation exits over an7 sub-stantial

range of acetic acid-water mixtures. With both comn-nance transitions for Nl~and Col' led to an estimate pounds a separate slope (in) is obtainezd for each organic
for the nuclear magnetic of Ni 6 1 , whichawas heretofore diluent- These resullts are Interpreted in terms of the
unknown. (Contractor's abstract) mechanism of the deoxymercuration reaction and the

structure of the transition state. (Contractor's abst~ract)

2045
2048

Minnesota U- Schox.l of Chemis~ty. Minneapolis.
Minnesota U. School of Chemistry, Minneapolis.

ELECTRON SPIN RESON.ANCE OF F CEENTERS IN
MAGNESILUM OXIDE: CON'IR1ATION OF THE SPIN OF INDUC7TVE AND RESONANCE EFFECTS ON
MIAGN-rSIUM- 25, by J. E. Wertrz, P. Aurlns and others. DWXYMERCURATION RATES, by L- L. Schaleger.
[1957] [1pk. inc. diagrs. refs. (AFOSR-3587) it. A. Turner and others. 11962] f23]p. incl. &Wag.
(A F 49(638)693) Unclassified tables, refs. (A1FOSR-2732) (AF 49(638)711)

AD 438552 Unclassified
Also published In Phi's. Rev'.. v. 107: 1535-1537,
Sept- is, 195-4. Also published In Jour. Org. Chem., T. 27: Z421-

342T Oct. 19bl.
For abstract see Item no. Mt%. 12:013, Vol. H.

Second-order rate constants, k 2 , have~ be,.-, mtwamred
204e for deoxymercuration by nonhaloge,. ncld a~ 14 xcrymer-
2-34Ccarials, RCH(OCH3)rCH2 Wg. and 5 usnerc.-ials.

Minnesota U. School of Chemistry, Minneapolis. RCH(OH)CH 2 Hg1. For the methyl ethers an exceller.
correlation (with P - -2.77) between -kpg k2 and the

OXYMERCURATION OF CIS AND TRANS-2-BUTENE, Tf ~ sotie hnR=XH.Cmonsi
by M4. 11. Kreeroy. L. I-Sobsleger, and J. C. Ware.TaleaIsotidwhnR=CH.Cmrun n
'1962][61p. incl. diagr. table, refs. (AFOSR-863) which R is an a. 9-unsturated group give sub-'ntbal
(AF 49(638)711) AD 613312 Unclassified resonance effects. Compcivnds in which PRhas c!'X*r

than 2 &-hydrogen atoms seem to give rise to a V~akt2-
Also published in Trans. Faraday Soc., v. 58: 2433- %athan effect with n - 0. 28, but the effect is relaattva'I"
2438, Dec. IM.' small and the point for R = H Is an exception. '-b,. u,ýata

for the alcohols Is consistent with a similar P~t4er
Equilibrium constants have been measured for the These results preclude a transition state closely re-
reaction of cis and trans-2-butene with aqueous mercuric sembling the protonated starting state and ars. con* strat
chloride to give threo- and erytt'rc-3-cbloromercuri-2- with a transition state Intermediate between protomated
butanol. These hav:-e been combined urIth the known free starting state, the olefna-mercunic monolodide complex
energies of formation of the oleflus to show that the free plus methanol, and the carbonlum ion plus methanol.
energ,. of isorrerization of the oxymercuntals is zero. (Contractor's abstract)
T he deoxvmercu.-ations of the threo- and erythro-3-
todoniercuri-2-butanols by non-halogen acids proceed
at nearly identical rates. They give the starting olefIns
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2049 ,*Ut ,publitshed in Jour. Chem. Phys. , v. 30: 144C.

Minneeom U. [School] or Chenllviry, Minneapolis.
z~t~ namethods were recenitly ased to obtain

USE OF ELECTRDSTATIC VARIATION PRINCIPLES uppee' 15,unds onthe diffusion rates of solutes througbh
IN. M~OLECULAR ENERGY CALCULATIONS. by D. M. suaptr:!on of impenetrable particles. The same
Schr-ader and S. Prager. 11962] [5]lp. inc. tables. approac' zas applied to large groups of Interacting
,AIVSR-2')02) (AF 49(638)720) AD 278445 particles diffusing under the Influence of external forces.

Uncl;asslfled

Alopfoihdin Jour. Chem. Phys.. v. 37: 1450- 2052

Minnesota U. School of Chemistry. -4Inr.e2polis.
The Thomson and Dirichiet principles of electrostatics
have been app l~ed to the evaluation of electron- tnteractlin COMPLEX REFRACTIVE INMDEX OF AN IDEA-L
terms occurring In molecular- enerM, calculations. A IMOINATOMI1C GAS, by C_ A. Mead. I 1962' I6!pn.
Editable choice of certain trial electric fields and electro- fAF)SR-2i96) (AF49(6338t940) AlD 61174-3
statlc potentials permits these terms to be approximated Uncl-aSsified

both from above anti from below. These approximate
calculations of electronic nineraction terms unay often be A1so -ublislie'JirsPhys. Rev.,* v. 1IV !753-1758,

consdr~rbly asie to;erfrm than the es-act evaluations Nv i7~T
required when molelar energies are obtained in the
usual way through the minimum-energy principle. At The ma!n r'sults of some previous w-.rlt nf the author
the same time, when the uppoer and lower bounds obwaned on thi4s subit!ct are rederived In a more i goroas fashion.
by the present method are properly inserted into the total- In particultx-. no appeal is made to perturbathon tlv'ray
energy espression, the validity of the minimnum- energy or to trie author's '-damping operator'- forma~szn, and
prirciple Is preserved, so that any parameters appearing closer attention is paid to the question of prop~er' averag-
In th-. trial wave function can still be evaluated by the iag over configuraki-,ns of absorbers. All effects dlue to
usual orer"' minimization procedure. For illustration. .r'tnslatizral nzotton of ab.-orbers are neglected, but the
the meth. naas been applied to the calculation of the v' -clar "resonancez tnme -actions are Included. It is
ground- at.s t- agy of molecular hydrogen. (Contrac- s vwn tht, thie formal reavlfs of the previous work.
tor's abstract) . Icb permit a detailed 4-.!rLaiation of the absorption

line shape. are valid under tbe following assumptions:
(a., The average optical behavior of the gas is describable

2050 in terms of a refractive Index, aHt (c., there is no corre-
lation between the positions of differitul abrorbers, i. e..

Minnesota U. (Schooll of Chemistry. Minneapolis. the gas is ideal. However, It ts alsa -hoAm-x that the
cutoff procedure for Nandlingr a divergent ioxe',.ra which

DI FFUSION AN~D VISCOUS FLOW IN CONCEINT RATED appears In the theory mlist be modified. ýThe ri-odified
SUSPENSIONS. by S. Pr'ager. June 196.2. 18p. (Tech- cutoff procedure leads to a large increase in kho, thee-
nical rept- no. 4) (A _VSR- 2803) (A F 49l(638)72D) retically predicted linewidthi. in qualitative agr..-emerti
AD 278446 Unclassified with experiment. (Contractor's abstr-act)

Also published in Physica, v. 29: 129-139, Feb. 1963.
2053

The principle of minimum entropy production is applied
to obtain bounds on the diffusion coefficient of a solute Min-nesota U. Scicul of Chemistry. Nfinneapolts.
In. a siuspens1on off solid pa-rtcles, as well as On the vis-
cositv of the suspension. These bou-ds Involve certain THEORETICAL S'iIDIES OF ABSORPTIO.N UNEf
2 andf 3-point correlations c' Mraetrizing: the geometry SHAPES, by C. A. Mead. Fim i rept- Oct. 25, 1962.
of the liquid-solid initerface, but are not In any -ay de- 22p. (AFOSR-37386) (AF 49(r,38 M-40) unclassified
pendent upon the adoption of a simplified model to repre-
sent the system. In particular, It is not necessary to Achie-vements obtained uader thiis contract are sum-
assume that the "ruzpmeed particles ar-e too far apart to inarized. Included are a contribution to Vie theory of
interact with one another- and the theory is therofore absorptIon by exetotes In solids and a solution to the
valid even when the volume fraction ci soltd Is hIgh. prevIoUS problem of dorm"'- averargtng in calculating;
(Contractor's abstract) leshpsi seint tarlit.References to

the ;=bhi shed literature resulting from these works are
cited. ResearchIs being carr-ied forw.ard on .tie prOblem

205! of Ilin shýapeS in monatomic and &.atomic gases with
translational !notion off the absorbers taken Into account

Minnesota U. School of Chemistry. Minneapolis. as well as the dinolar rorces b'tween them.

BBOWN'lAN' M~OTION'ON IMAKY PA RTIC LE SYSTEMS,
by S. Prager and G. Woodbury. i1962] i'k. %'AEOSR-
j651) (AF 49j63-5-720) AD 415429 Uncl~assifted
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2J34 205C

Mirnnesota U. School of Chemistry, Minaoi.Minnesot2 U. School of Ciiexnistry, Minneapolis.

lIRYOF ABSORPTION LINE SHLAPES IN MON- STUDIES OF POINT DEFECTS IN MAGNEISUM OXIDL.
ATOMI1C GASES. 1. GENERA,'L OR LAINAND by J. E. Wertz, G. Saville and othcrs. 11962]1 1p.
APPROX(IMATE SOLUTIONS, by H. Takebe, G. P. Reek. inc. diagris. tables, refs. (AFOSR-64-0745) (Spon
arid C. A. 'Mead. [,19621 37p. incl. diagrs. (AFOSR- sored jointly by Air Force Office of Scientific Researrh
480~) (AF 49(638)940) AD 414123 UnclA~ssfled under AF AFIOSR-62-54 and National Science Founift

tion) AD) 436513 Unciass-itied
A ft~rmalisrr is developed for calculat-ig the complex
refractive index oi a monatomic gas as a function of Presented at Internat'l. Conf. on Crystal Lattice
're~quency in the reion of s'i.-:bsorpton. The treatment Defects, Kyoto (Japan), Sept. 7-12. 1962.
involves a direct study of the propertiestl -f-he dressed
photon state in the gas, and includes effects dt~e to Also p~isheIn Jour. Phys. Soc. Japran, -.. 18,
translational motion of t~he atomas as well as ;ne dipolar SLuppl.l 315~31, 'hi r. 1963.
resonance InteractionsIbetween thera. It is necessarv to
asiume that the electromagnetic properties of tne gAs This study is an attempt to correlate optical absorptlcs
are describable In some dez-ail by a linear freouency- bands In single magnesium oxide crystals with PAiM
and wave- number-dependen~t susceptibility. A set of defects ktnow'n to exist from electron spin resonance
coupled nonilinear integral equations are derived which observations. Optical measurements in the range 4000
tvgether determine the susceptibility function and hence to 50, (000 cm"- were made on crystals as received after
the observajble refractive index. The static limit of heat treatments, after ultraviolet or x-irradiation, and
large atomnic mass Is considered in some detail. and a after neutron irradiatior with subsequent heat treatment
first correction to it is also obtained. The results are or irradiation. The goal has been the assilgnmnent of
compared with measurements by Tomiser on the line-opiabndasuetImrtesnpriclrvl-e
widths of the sodium D-line at various temper-atures and optiales bandsraspedu tol icpurtiers on trpartilculro calnce

stateses toliatv tgrepped hole centersd ortrpedelcroecnpresure. Qaliatie areeentwasobtine. w~leters. Somne progress has been trade by comparison of
previous theoretical Itnewidths were too small by a fac- optical and ESR spectra on the same crystas. The best
tor of order 1000. (Contractor's abstract) point defect for which the correlation of behavior of the

2 types of spectra Is the single hole trapped on an omyen
2O5~ton adjacent to a positive ton vacancy.. The absorption

band which is ascribed to ths center occurs at 18,500
Minnesota U. School of Chemistry. Minneapolis. cm -W.n is respontsible for the fleeting violet color of

MgO c: y! cals upon irradiation. While neutron irradla-
THEORY OF ABSORPTION LINE SHAPES IN tion, gw-av: rise to F-cfnters (electron trappedl at nega-
M0AONAIDMIC GASES. It. METHOD - F' tive ion r-.c.7ncies) and to vimible coloration, no assign-
MOMENTS', by. C, A. hlezd. 119621 28p. incl. diagrs. ment of optical bands with :particular electron trapping
refs. (AFDSR-4870) (Al'49i'd-2,1940) AD 413810 centers has yet been mnade. (Conriactor's abstract)

Unclassified

The Krortig-Kramers theorem leads to a relation be- 2057,
tween the coefficients in an asymptotic expansion of the
refractive index In the fr wings of an. absorption line Mississippi U. Dept. of Chemistry, University.
and certain integral propierties, called quasi- moments,
of -zhe absorption line. The quasi- moments, or Q- A METHOD FOR SOLVING T' HZ GENERAL FORM6S OF
moments, arz related to the ordinary moments whien THE GPX:LNWALI>-COBI!R! SPECTPZPHOTOMETRIC
the latter eznast, and can be qualitatively related to' such EQUATIONS. by P. A- D. de Maine. 11962] [41p.
cu~mmoni, ns asured quantities as the hall width. Since (APOSR-43l3) %AF AFIDU-62-191 Unclassift-4
the asymptotic coefficients are relatively easy to evaluate
,his leads to a simple wa-y of getting theoretical pr-:dic- Also published in Jour. Missi ssippI Acad. Sd. , v. 8:
tions for some properties of the line shape. The method 2372-240, 1962.
is applied to the theory of a preceding paper, and r-r-stlts
are obtained which are in qualitative agreemrnt w~.th ex- A method of calculating the parameters which define the
perimental linewleths. (t is also possible to take into system of reversible competitiv.e reactions:
account the corrcdtion to the strong ilnenrity assumptiont K1  K2  X3made previously. -a orcin rd o. nrong of nS X. n2 T= Y, Y - n4 T Z, with spectroe-
the line ('nor. line-Ar narrowlng*) whitch is in, thu right
directio- to remnove the remaining discrepanicy between photometric data is discussed. Only one parameter
ttheory and experiment. (n3 of n4 ) need be specified. (Contractor-s abstract)
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3058 2060

Mississippi 1). Dept. of Chemistry. University. Mississippi U. Dept. of Chemistry. University.

QUANTITATIVE CRYOSCOPIC IMETHOD FOR TESTING SOLVENT EFFECTS ON4 CHARGE- TRAN~SFER COM-
SPECTROPHOTO0METRIC EVIDENCE OF REVERSIBLE PLEXES. 1. THE S-TEUNITHOBENZENE-NAPHT&YA-
ONE'OKE COMPLEX FORMATI1ON INIM2N-IDEAL LENE COMPLEX IN CARBON TETRACHLIORIDE,
SOLUTIONS, by P. A. 0. de Maine. 11962] [31p. '4-rEPTANE, N-HEXANE. CYCLO-HEXANE, CHOH-010
(AFOSR-4314) (AT AFOSR-62-19) Unclassilled FORM, OR CARBON DISULFIDE, by C. C. Thompsc-n,

Jr. and P. A. D. de Miaine. 1962. 23 p. incl. diagr.
Als pbishdin Jour. Mississippi Acad. Sei., v. 8: tables, refs. (AFOSR-4832) (AT AFOSR-62-19)

2 AD 416143 Unclassified

The qu;antitative comparison of thermodynamic constants, Also published in Jour. Amer. Chem. Soc., v. 85:
deteeminefi by spectrcphotometric and nonspectrop.hoto- 3096-3101, Oct. 20. 1963.
metric mo-,hods. for reversible 1 to I complex formation
between unlike moleculee continues to be the most tin- Formation constants and absorptirities for the 1: 1
portant task that must be accomplished before rapid s- trinitrobenzene- naphthalen~e complex In 6 Inert solven's
progress on the theory of solutiona processes can be (CC 4 . n-hexane, cyclohexane, n-heptane, CHCI3 , or
made. For .-. spectrophotometric studies of complex CS )were calculated with spectrophotomnetric data col-
formation be.~ween iodine and other molecules In solution lecied at 15 wavelengths between 3300 and 4000A at 200
suggest that a quantitative nonspectrophotometrlc mnethod and 45' 0 C. Absorntivities for the c.~mplex at the absorp-
for rtudying these solutions woulld be useful. A crysocopic tion maxima (near 3600A) at 20'C vary from 1294 (± 22)
method, Is described for application to r~oidteal solutions, for n-heptane to 1540 (* 13) for n-hexrne. As the tem-

perature is increased from 20' to 45'C. the absorplivities

2059 decrease by approximately 10'a except in CHCI3 systems
where those between 3650 and 4000A are unchanged. The

Mississippi U. Dept. of Chemistry, University. formation constant (IQ is independent of wavelength at
each temperature in all solvents except n-heptane where

INFRARED ABSORPTION SPECTRA FOR ALCOHOLS at W0C, K. In mol/liter units, it is 9.58 A'*. 0. 17) for
AND ETHERS DISSOLVED SEPARATELY OR TOGETHER wavelengths between 3300 and 3700A. and gradually in-
IN CARBON TETRACHLORIDE, by Md. S. Smith, P. A. creases to 14.61 (t 0. 17) at 4000A. At 45*C. K In n-
L. de Maine, and Md. .M. de Maine. 11962] [171p. incl. heptane is 6.12 (ai 0. 09) at wavelengths up to 3850A. and
diagrs. tables, refs. (AFOSR-4315) (AF AFOSR-92-19) it increases to 8. 27 (t 0. 09; at 4000A. Averagte values

Unclassified for K at 20'C va4ry from 1. 22 (10. 08) in CHf to 9.58
(t 0. 17) In n-heptane. However, the heat of complex

Alopzishedin Jour. Mississippi Acad. Sci., v. 8: formation appears to be Independent of the Inert solvent
244W,1E2.with a median value near - 3. 0 kcallmol except for

cyclohexane where the value is -4.16 (* 0. 63) kcal.
Quantitative Infrared absorption spectra (between 650 Recent developments In theories of complex formation

cins7 arA 4000 cms71 of alcohols (MeOF, I- P OH, are examined. Variation of K with wavelength and of
n-PrOHl. n-ArLOH, 3-heptanol and phenyl-ethyl alcohol) absorptivities; with temperature arm attributed to simul-
and ethers (Et2 O, 1-4 dioxane, bis (2 methoxy) ethyl taneous higher order reactions. (Contractor's abstract)

ether. anlsle and p-bromo-phenyl phenyl ether) dis-
solved separately or together 'n carben tetrachloride at 06
30 * 2'C have been measured. Centers of all bands 26
except those due to hydrogen bond formation (3100 to Missouri U. (Dept. of Mathematics] Columbia.
3600 cms' 1) do not shift measurably (* I cmt') up to

2000 cnis -: z4 cm 1aoe2000 c-1) in both the ON THlE RANGE OF THE DIFFEREFCE BETWEEN
separate and combired sys-temns over -I* entire coneen- HYPOTHETICAL DISTIUdBU~tON FUNCTION AND

traionranes tuied Liitig vlus fr te hdroen PYKE'S MO9DI FIED EMPIRICAL DISTRIBUTION FbNC-
tration~~~~~ ragssuidIiiig ausfrtehdoe TION. by It. D. Brunk. 111061)1[81p. mcl. -,tables. refs.

bond bands (3360 1 10 and 3520 t 10 czar are inde- (AFOSR-3M0) (AF 49(638)75,4) Unclassified
pendent of the alcohol and-for iethe~r used. The equation:
"N(BOH) 3;(O),has been solved it.- K and N by a Also published In Aknn. Math. Stat.. v. 33: 525-532,

computer method with data for both the alcohol-CC14  Jn 92

and alcohol- ether- CC14 systems. Tne product. KN. is For abstract see Item no. 1940, Vol. V.

used to set up a relative scale of hydrogen bond strengths
in alcohol solutions. (Contractor's abstract)
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2062 arbitrary family of random variables and let M c L2.

Theorems 4 and 5 give necessary and sufficient conditions
Missouri U. IDept. of Mathematics] Columbia. that there exist a -lattices L, and -X2 containing c and

ON AN EXTENSION OF THE CONCEPT CONDITIONAL nsuch that R, 1 F and L2 = M. (Math. Rev.

EXPECTATION, by H. D. Bruni. 11962] 17]p. [AF 49- abstract) L 2

(638)754] Unclassified
2063

Published in Proc. Amer. Math. Soc., v. 14: 298-204,

Apr. 1 Montreal U. Inst. of Experimental Medicine and

Let (0i, S, u) be a complete measure space, le' the Surgery (Canada).

equiyalence classes of S-measurable functions be called SYMBOULC SHOR.HAND SYSTEM FOR PHYSIOLOGY
random variables, and let L1 and L2 be th, classes of AND MEDICINE, by N. Padmanabhan and G. Ember.

integrable and square Integrable random vvrlables. Let (1962] [5p. incl. dlagrs. (AFOSR-J7,11) (Sponsored
,, be a sub-a -lattice of S containing 55 and S1 and call f jointly by Air Force Office of Scientific Research under
-JV-measurable if [f- aje] for every real a. Let AF AFOSR-62-356 and Gustavus and Louise Pfeiffer
R(•') denote the class of Z" -measurable ranidom varla- Research Foundation) AD 415397 Unclassifiedbles and let Li(k') =Lt flR{.), 1 1 , 2. Let•" denote

I ( Also published in Methods Inform. Med., v. 1: 138-142,
the class of Borel sets of reals which exclude the origin. Oct. 1962.
In this paper the author improves upon results of his in
which u is assumed finite and of SIdik in which -e is a The symbolic shorthand system (SSS) Is applicable to
a-field. Five theorems are stated and proved. Theorem The symblic shorta tem Ista is apcabe to1states (In part) that If X E , then there Is a unique any problem of documentation. Instead of a code designa-

tion composed of numbers and letters, the SSS uses
Y E L2 (•) (called the conditional expectation) such that mnemonic symbols and signs reminiscent of the subjects

Sthey denote. All possible subjects and relationships be-
ad Btween them are first arranged In I dimension, typed

p (B) < -r -0 1B X di = jB Y du , and that If also X LI, separately on subject cards, and then arranged I after
Bf B Ythe other according to a fixed order of precedence.

then Y L1 , and this equality holds for all BE y-1 (0). Synonymous designations are avoided because all sym-

Theorem 2 presents a similar result for X f -, bols have only I fixed meaning. The possibility of com-
bining symbols gives this system the vital flexibility that

Y E L('M. Theorem 3 states that if A" Is also a sub- other methods lack and it can be expanded indefinitely by

a -field of S, then E(- !S) is the unique continuous exten- establishing new symbols and signs. (Contractor's
sion to L of projection in L L2(/). Let F be an abstract)

467 <



AIR FORCE SCIENJTIFIC RESEARCH

2064 In the present report it is proved that the linearized

characteristic method, devised by Ferri for perfect
National U. de la F .t.a. Dept. of Physics (Argentina). gas flows, can be extended to deal with fluids obeying

the most general state equations. A pointed 3-dimer-
BACILSCATTERING EFFECT ON GAMMA-RAY SPEC- sional body of arbitrary geometry differing from coni-
TRA RECORDED BY SCINTILLATION SPECTROME - cal shape by a series of first order small terms has

TERS, by H. E. Bosch and M. C. Caracoche. 119621 been considered explicitly. The thermodynamic char-

[6)p. incl. diagrs. table. (AFOMR-64-556) (Sponsored acterization cf the fluid has been expressed all in terms
Jointly by Air Force Office of Scientific Research un- of appropriate thermodynamic derivatives of the fund.-
der AF AFOSR ^0-9 and Consejo Naclonal de Investiga- mental relation (i e. tUe first order homogeneous func-
clones Cientdficas Y Ttcnicas) Unclassified tion giving the specific energy in terms of the entropy

and of the specific volume) which has been left unspeci-
Also published in Nuclear Instr. and Methods, v. 22: fied, and thus completeiy arbitrary, throughout. Shock
77-82, .Mar. 196-'. matching boundary condRitons and complete solution of

the linearized equations between the shock and the body
Gamma radiation spectra emitted by standard nucle- have been derived and discussed. The development
Ides are recorded by a scintillation spectrometer has been carr~ied down to workable reie,.tions. The pres-

coupled to a multichannel pulse height analyzer. The ent method starts finding its most useful applications
varlation in intensity of the backscattering p~ak is from the moment in which real gas effects begin to ap-

studied as a function of the source-t.-crystal distance, pear and continues all the way up in the realm of dis-
for different energies, with and without a lead housing. sociating, rfacting and/or relaxing flows when equi-
The effect of the interposition of a collimator between libr!um conditions can be assumed. (Contractor's
source and crystal is also analyzed. Finally, the abstract)
variation in peak intensity of the backscattering effect
through addition of different thicknesses of aluminum
and beryllium in the source backing is considered. 2067
The optimum geometry for rc-cordiog electromagnetic
radiation spectra is indicated. (Contractor's abstract) Naples U. Inst. of Aeronautics (Italy).

LINEAPIZED STEADY MOTION OF PLURI-REACTING
2065 MIXTURES, by L. G. Napolitano. [1962] [2p. (AFOSR-

64-2236) (AF 61(052)327) AD 452414 Unclassified

Nacional U. de la Plata. Dept. of Physics (Argentlxu}
Also published In AIAA Jour., v. 1: 230-231, Jan. 1963.

BETA SP.ECTO6SCOPY WITH SOLID STATE DE-
TECTORS, by H. [E. 1 Bosch, F. Krmpotic and A. Presentation of a proof for 2 s!milar statements on the
Plastino. [1962]1 [14p. incl. diagrs. (Sponsored linearized steady mothn of a mixture in which n reac-
Jointly by Air Force Office o! Scientific Research un- lions take place. The statements are: (1) when all
der [AF AFO'R 61-39] Consejo Nacional de Invcstiga- pertinent relaxation times are much smaller than the
clones Cientificas Y TtScnicas, and Comision Nacioral macroscopic ch-tacteristic time, the linearized steady
de Investigaciones Espaciales) Unclassified flow of a muli~reacting mixture is equivalent to that of

an inert gas mixture with a volume viscosity depending
Also published in Nuclear Instr. and Methods, v. 23: on the equilibrium state of the mixture; and (2) when m
79-92, May 1961. relaxation times (1 <m < n) are much smaller than the

macroscopic characteristic time, the linearized steady
The optimum conditions are described for registering flow of an n reacting mixture is equivalent to that of a
beta spectra and detecting conversion electrons with viscous mixture in which (n-m) reactio:is take place,
solid state counters. The error in determining the the equivalent kinematic volume viscosity being the
beta spectra energies from standard sources is pointed same as that for case (I).
out. A fast-slow coincidence circuit is set up for de-
tecting conversion electrons in coincidence with elec-
tromagnetic radiations by means of a system with 2068
solid state counter and scintillation crystal. The re-

suits obtained in the case of Bi
2 07

, Cs
13 7

, Au
1 98 . and Naples U. [Inst. of Theoretical Physics] (Italy).

POW are given. (Contractor's abstract) THE IMITATION OF NATURAL AUTOMATA (THREE

PORTRAITS OF A BRAN), by V. Braitenberg. [19591
[61p. (AFOSR-1294) (AF 61(052)96) AD 262252

2066 Unclassified

Naples U. (Itaiy). Also published in Riv. Methodos, v. 11: 1-6, 1959.

SOLUTION OF THE SUPERSONIC FLOW OF A NON- Three different models of the brain are described. The
PERFECT GAS AROUND POINTED THREE-DIMEN- first of these models of machines is the Darwinian ma-
SIONAL BODIES BY THE LINEARIZED CHARACTER- chine or rigid brain. This is an ancestral machine
3TICS METHOD, by L. G. Napol'tano. Fina rept. made of sense organs, motor organs, a classifying
Aug. 31, 1962, 

3 8
p. (AFOSR-4364) (AF 61(052)82) organ, its mirror image, or declassifying organ, and

AD 294840 Unclassified a system of random connections. The second machine
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is Imown as the coincidence detector and cons%.ts of 2 against the wave vector k, of the electron kinetic
equal parts simply called left (L) and right (R, which energy E on the branches of the network witch are con-
are both connected to a central part, or crgv,. of as- sidered as lines of density current of the presence
sociation. Two phases may be distinguished in the life probability of electrons.
of this machine. These are the infancy phaset during
which the machine just learns without working and the
working phase during which one of the 2 par's (L or R) 2071
receives the input while the output emanates from the
other. The third machine is known as the Freudian Naples U. Inst. of Theroetical Physics (Italy).
machine. The function of this brain Is rtlated by the
following characteristics: (1) in each unit of time, the SELF COUPLED MESON FIELD- EQUATIONS FOR
brain passes from one state to the other; (2) For each SINGLE PROPAGATORS, THEIR SOLUTION FOR A
constellation of input in the sensory organs, there ic NUMERICAL MODEL, CONSIDERATIONS ON THF
a class of states of the brain compatible with that in- CONVERGENCE OF PERTURBATIVE EXPANSIONS,
put, and another class of states that is incompatible; by E. R. Calaniello and A. Campolattaro. July 1962
and (3) A constellation of activity in the motor organs [18]p. incl. refs. (Technical note no. 7) &AFO6R-
corresponds to each state of the brain. Given a state 3103) (AF 61(052)434) AD 281803 Unclassdied
S, the choice of the following state S' is regulated by
the compatibility with the input already mentioned; the Also published in Nuovo Cimezio, Series X, v. 26:
structure of the machine; the frequency of the transi- 390-400, Oct. 16, 1962.
tion S-S' in the past; and the auvantage conferred
by the transition S-S'. It is shown that all the independent equations, or condi-

tions, that can be derived for a single propagation ker-
nel from all the branching equations that connect it and

20G9 its derivatives with reupect to the parameters of the

theory with kernels of arbitrarily high order reduce to
Niples U. [Inst. of Theoretical Physics] (Italy). a small and unique set. It is then shown that whereas

the only information obtainable from the majorailon of
NEURAL MECHANISM OF CEREBELLAR FUNCTION, a regularized perturbative expansion of the kernels is
by V. Braitenberg. Final rept. June 1962, 9p. that all =ajorants are divergent, a mnmerical model
tAFOSR-3033) (AF 61(052)9S/ AD 290196 obtained by imposing that the free propagators in con-

Unclassified figuration spacc depend only upon the mass can be ex-
actly solved if these equations are used. It is found

The objective of this investigation is to show that the that the general soltoi is a linear combination cA by-
cerebellar cortex acts as a timing organ. The avail- pergeometric functions of the coupling constant A which

Sable clinical and electrophysiological data will be is singular for X = 0; there is, however, a unique
analyzed from this point of vievw and if possible, a choice of constants which yields a solution reguiar when
theory will be formulated to integrate these observa- X = 0. This model Is related to the asymptotic form of
tior.s. Mathematical formulations will be attempted to the correct theory if the latter Is defined over an Infi-
describe input-output relationships in the cerebellar nitesimal space-time volume. (Contractor's abstract)
cortex. The timing of the arrival of impulse volleys
at different anatomical sites will be correlated with
the distances tra--elled. 2072

2070 Naples U. Inst. of Theoretical Physics (Italy).

ASYMPTOTIC CONVERGENCE OF RENORMALIZED
Naples U. [Inst. of Theoretical Physics] (Italy). PERTURBATIVE EXPANSIONS, by E. I. Calanlello.

July 30, 1962, 7p. (Technical note no. 8) (AFOSR-
CALCULATION OF BAND STRUCTURE OF COMPLEX 3543) (AF 61(052)434) AD 285275 Unclassified
CRYSTALS BY THE FREE ELECTRON NETWORK
MODEL, by G. Della Riccia. Mar. 1962 [131p. incl. Also published in Nuovo Cimento, Series X, v. 26:
diagrs. (Technical note no. 5) (AFOSR-2532) (AF 61- 998-1002, Dec. 1, 1962.
(052)434) AD 289467 Unclassified

It is proved that the renormalized perturbative expan-
The mathematical formalism of the method for obtain- sions of propagation kernels in configuration space, for
ing the complete band structure of a crystal and the finite space-time volume of Integration, are asymp-
band structure of complex crystals is presented. Ap- totically convergent in the sense of Poincar&, if it is
plication is made to the crystals of the d'amond type assumed that the kernels themselves are tontinuous
(p = 1,2 parameters) and to the complex crystals U-IV. functions of the expansion parameter in a neighborhood
such as Mg 2 Sn (p = 2,4 parameters). The physical of the value of the parameter for which the etqnsions

assumptions which are at the base of this approxima- are made.

tion method are also presented. In conclusion, the
band structure in the FEN (free electron model in a
lattice -ietwork) approximation is given by the variation
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2073 Ism. It is necessary for the mathematical consistency
of a the;,ry that all the branching equations satisfied by

Naples U. Inst. of Theoretic=. Physics (Italy). its propagators bt! covariant under the transforma-
tions of its renormalization group (which can be explicit-

THE RMENORMALIZATION GROUP, by E. R. ly written). This analysis (which differs in method, but
Calanidllo. Aug. 1962, 25p. incl. dlagrs. refs. not in principle, from the standard renurznalization
(Technical note ro. 8) (AFO6R-3714) (AF 61(052)434) program) peý7mits to find systematically and explicitly
AD 285430 Unclassified all the ter-ms tsl need be added to the original Hamil-

tonian if this was not complete to start with, 1. e. if
Also published In Group Theoretical Concepts and covariance could not be secured for the set of branch-
Melhod in Eementary Particle P'qysics; LeActures of ing equations obtainged 'roin it alone. Local non-re-
the Instarinl Summer Schzool of Theoretical Physics, normalizable theories are mathematically meaningless,
AAkarA (Turkey) (July 16 - Aug. 4, 1962), ed. by F. because they originate from only fragments of Hamil-
Gfirsey. New York. Gordon auid Breach, v. 1: 409- tonians which are meaningful only if take -s wholes;
425, 1964. the missing terms (even if infinite in nm... -,) can be

exactly reconstructed with the present method, which
The dynamics and structure of iield theories were leads naturally to identify the concepts of mathematical
studied with particular consideration of the renormall- consistenCy and of physical completeness. All mean-
ration group. Electrodynamics was treated ac~ an ex- ingful relations ammig coupling constants, such as sym-
ample, and the bases for u-v divergences were metry requirements, must remain invariar-1 under the
investigated. renormalzantion group, which plays a role as important

in the search for completeness, as that of the gauge
groupe In electrodynumical problems. For the sake of

2074 concreteness, and as a first example, this method is
illustrated with reference to tie study of the standard

Naples U. Inst. of Theoretical Physics (Italy). mesun-nucleon couplings, scalar and pseudoscalar,

NOVE METODS F CACUL~1ON PPLID TOneutral and charged; the well known ,3and ,4 (scalar),

SEMICONDUCTOR PHYSICS, by E. R. Catanlello.o4(suoclrtemaeobindapeeet -
Final rept. Sept. 1982, l0p. (AFOSR-3769) (AF 61- roiteous statement about the renormalizability of the
(052)434) AlD 289331 Unclassifted neutral scalar coupling is corrected, so that now all re-

sults agree with the expected ones).
IThe purpose of this proposed research was to estab-
lish rigorous mathematical eouations and methodts for
bandling probleni which occur whenever many parti- 2076
cles have to. be consido~red. This is the case both in
many-body physics and in fiead theory; recent, advance- Naples U. finst. of Theoretical Physics] (Italy).
ments have shown the advantage of treating both sub-
jects b7 means of a -Inifed technique, that which uses CALCULATION OF BAND STRUCTURE OF COMPLEX
Green's functions, called propagation kernGl3. Al- CRYSTALS BY THE ELECTRON NETWORK MODEL,
though the problems of field theory and of many-body by G. DellA Riccia. July 1962 IR 1. hicl. dlagrs.
physics need different emphases on different pairts of (AFOSR-4597) (AF 61(052)434) Unclassified
this formalism, it Is an ineresting characterist~c of
the formal theory of prolagators. Ri consents to treat The method of the electron in a network lattice permits
in a unified ic-Anner all ouch questions until the very calculation of the complete band structure of a complex
point of computation. It offers furthermore the ad- crystal, one establishes explicitly a particular equal 'on
vantage that Insight for further elaboration of ideas can. for each set of bards of the same type of symmetry. Be-
thus come froni different realms of phys~cal intuition. s~des the simplicity of the calculation, 2 advantages of
(Cmtractorls abstra'nj such a method &re the possibility of taking easily into

account the liifluence of the atoms which are not merely
the first neighbors, 2nd the fact that the lattice poten-

2075 tials appear in the c4.tatitms only as Dirac's functions.
(Contractor's abstract, modified)

NIaples U. Inst. of Theoretical Physics (Italy).

RENORMAULZATIOt. GHOUY AND COMPTE-1 NES 2077
OF FIELD THEOR!ES. NUCLEON-PION COUPLINGS,
by E. R. Caianiello and M. Marinaro. Aug 11162 Naples U. Inst. of Theoretical Physics (Italy).
[32kp. (AFOBR-4179) (AF 61(052)434) AD) 401374

Unclassified INTIFtFERENCES AMON'G FEYNMAN GRAPHS OF
DIFFERLNT' TOPOLOGY, by E. R. Catanlello and

Also published in NaLvo Cimento, ý4.ries X, Y. 2.7 K. Y. Shen. j1961J 14kp. (AFOSR-64-0447) (AF 61-
220~7, Kir. 1, li.1. (352)434) Al) 436174 Unclassified

The problem of the mathematical consistency (if a field Also published in Nuo-.o Cimento, Series X, v. 20:
theorl defined by a given local Hlamniltonian !ný Wtudied 1038-1041, June .1, 1961.
in terms of the propagator (Green's funct~on) formal-

For abstract see item no. 1949, Vol. V.
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2078 2081

Naples U. Inst. of Theoretical Physics (Italy). National Engineering Science Co., Pasadena, Calif.

NEUTRAL SCALAR Z-MESON AND THE MASS DIF- AXIALLY SYMMETRIC ELASTIC WAVES IN AN UN-
FERENCE BETWEEN MUON AND ELECTRON, by K. BOUNDED INHOMOGENEOUS MEDIUM WITH EXPO-
Tanaka. [1961] [8p. (AFOSR-64-0454) (Sponsored 24ENTIALLY VARYING PROPERTIES, by M. H. Lock.
joiPtly by Air Force Office of Scientific Research under 11962] [12p. Incl. d sagr. (AFOSR-5084) (AF 49(638)-
AF 61(052)434 and Atomic Energy Commission) 1082) Unclassified
AD 435918

Also published in Bull. Seismol. Soc. Amer., v. 53:
Also published in Nuovo Cinento, Series X, v. 21: 527-538, Apr. 1963.
169-176, July 1. 1961.

The propagation of elastic waves in a traversely in-
For abstract see item no. 1951, Vol. V. . omogeneous medium of infinite extent is studied. A

nmethod to separate the governing equations of motion is
described and solutions are obtained for the clastic

2079 ut -es generated by an impulsive P type point source.
Tr cse solutions are compared with the corresponding

National Bureau of Standards, Washington, D. C. solut.on for the homogeneous case and the various ef-
fects introduced by the inhomogeneity of the medium

THE EMISSION SPECTRUM OF THE HYDROGEN- are discussed.
FLUORINE FLAME (Abstract), by D. E. Mann and
J. J. Ball. [1956] [l1p. [CSO-680-56-31]

Unclassified 2082

Presented at Symposium on Molecular Structure and National Engineering Sciende Co., Pasadena, Calif.
Spectroacopy, Ohio State U., Columbus, June 11-15,
1956. A THEORETICAL STUDY ON PROPAGATION OF

SEISMIC WAVES IN AN INHOMOGENEOUS EARTH,
Published in Spectrochim. Acta, v. 8: 292, Nov. 1956. by J. F. Hook, M. H. Lock, and T. Karlsson. Semi-

annual technical summary rept. June 15, 1962, 15p.
The emission spectrum of the hydrogen-fluorine flame (AF 49(638)1082) AD 284379 UncL~'ssifled
has been photographed over the range 5500-10,400 A
with a 2-metre grating spectrograph. The 3-0, 4.1, The major objectives are to develop the method of po-
5-2, 4-0, 5-1, 6-2, 7-3, 5-0, 6-1, 7-2, 8-3, and 9-4 tentials for application to the vector wave equation of
bands of hydrogen fluoride have been measured. For elasticity for inhomogeneous -nedia, to formulate and
several bands, levels above J = 20 have been observed, solve representative boundary and initial value prob-
These data have permitted improved molecular con- lems of propagation in inhomogeneous media, and
stants to be established. to discuss their application to problems of propagation

in the earth. (Contractor's abstract)

2080
2083

National Engineering Science Co., Pasadena, Calif.
[National Reearch Council. National Academy of

GENERALIZATION OF A MLTHOD OF POTENTiALS Sciences, Washington, D. C.]
FOR THE VECTOR WAVE EQUATION OF ELASTICITY
FOR INHOMOGENEOUS MEDIA, by J. F. Hook. MEETING OF AD HOC COMMITTEE ON NOMEN•,.LA-
(1962 11)i. (AFOSR-1977) (AF 49(638)1082) TURE OF STEROIDS, Columbus, Ohio. Oct. 13-15,

Unclassified 1961 [38kp. incl. diagrs. (AFO6R-2077) (AF AFOSR-
61-103) Unclassified

Also -. lished in Jour. Acoust. Soc. Amer., v. 34:
3• -4"-37h• The purpose of this meeting was to discuss the tenta-

tive recommendations of the IUPAC Steroid Nomencla-
in a recent paper, the Helmholi• method of potentials ture Subcommittee as published in the IUPAC Informa-
was generalized for application to the vector wave tion Bulletin No. 11 (October 1960). Some of the rules
equation cA elasticity for certain types of inhomogene- discussed are: (1) nomenclature of antipodes and race-
ous media. Only the cases of 3-dimensional axially mates, (2) open-side chains, (3) etanic acid, and (4)
symmetric waves and 2-dimensional waves were additionai rings, excluding spirans.
treated. It is shown in this paper that these restric-
tions on wave symmetry can be removed, so that the 2084
med•ovi is applicable for waves of gener-al spatial
varta'io• . (Contractor's abstract) [National Research Cou;.cil. National Academy of

Sciences, Vashington, D. C. ]

PROCEEDINGS OF ELEVENTH GENERAL ASSEMBLY,
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Berkeley, Calif., Aug. 15-24, 1961, ed. by D. H. of chloralose. In the awake intact or thalamic animal,
Sadler. London, Academic Press, 1962, 532p. incl. both external and receptive stimulation of the midbrain
illus. diagra. tables, refs. (AFOSR-5133) [AF AFOSR- reticular forniaton, bring about a marked reduction,
61-141] AD 415956 Unclassified or even suppression of the responses in the CM: On the

other hand, under chloralose anesthe3ia, only reticular
Also ublished in Trans. Internat'l. Astronom. Union, stimulation is effective In producing a reduction in am-
y. liB: 1-532, 1962. p'itude. The following points are discussed: (1) What

are the telencephalic structures responsible for the con-
The early chalpter.% are devoted primarily to the inaugu- trol df amplitude in the CM? (2) Are there .her struc-
ral ceremonies and to principal administrative reports tures (sub-telencephalic) which mny play a similar role?
and decisions. Folowing chapters contain the scien- (3) At what point and by what mechanism is this control
tific reports of the Joiut discussions on these major exerted? (4) What is its physiological significance? (5)
subjects: (1) Stellar motions and stellar dynamics; (2) Do analogous phenomena exist in structures other than
Solar magnetic fields; (3) Demtands made oc celestial the CM?
mechanics by the preparation of ephemerides; and (4)
Problems requiring radio-astroiomical observations
of high sensitivity and rtsolution. 2087

Nebraska U., Lincoln.
2085

THE LIOUVILLE THEOREM FOR A QUASI-LINEAR
Naturalla et BlologLa, Paris (France). ELLIPTIC PARTIAL DIFFERENTIAL EQUATION, by

E. Bohn and L. K. Jackson. [1961] [61p. (AFOSR-604-
[CHARACTERISTICS OF THE EVOKED RESPONSES 0675) (AF 49(638)506) AD 436107 Unclassified
IN THE PONTINE RETICULAR FORMATION IN THE
CAT] Caractfristiques des r~ponses &voquees cans la Also published in Trans. Amer. Math. Soc., v. 104:
formation rticul&e poatique chez le Chat, by P. Bach 392-397, Sept.YI962.
Y Rita. [1962] [2p. incl. illus. (AFOSR-JO37) (AF 61-
(052)475) "AD 414070 Unclassified For abstract see item no. 1966, Vol. V.

Also pob~ied in Compt. Rend. Sbances Soc. Blol.,
v. 5t: W7lb, July 7, 1962. 2088

Two types of responses were observed in experiments Nebraska U., Lincoln.
carried out on 41 cats, anesthetized with chloralose.
The first type was observed in the mesencephalic or A GENERALIZED SOLUTION OF THE BOUNDARY
bizbuaw reticular regions, was of short duration, and VALUE PROBLEM FOR y" = f(x. y, y'), by L Fountain
was brought about by visual and auditory stimulation, and L. [K. ] Jackson. [1961] [221p. incl. refs. (AFOSR-
The second type was observed in the median part of the 64-1051) (AF 49(638)506) AD 441495 Unclassified
brain, was of very long duration and was obtained by
bilateral stimulation. Also published in Pacific Jour. Math., v. 12: 1251-

1272, Winter 1962.

2086 The Perron method of systematically exploiting the
properties of subfunctions and supitr-functions in study-

[Naturalla et Blologia] Paris (France). ing the boundary value problem is considered. Some
properties of these functions are given. Most of these

(EFFECT OF TELENCEPHALIC ABLATIONS ON THE properties are analogues of classical properties of
AMPLITUDE OF EVOKED POTENTIALS IN THE convex functions. The Perron method is used to obtain
CENTER MEDIAN BY SOMATIC STIMULATION] Effet a generalized solution of the bonndary value problem.
d'ablations tilencphaliques sur l'amplitude des poten- Finally, some conditions are given which are sufficient
tiels tvoqufs dans le centre mtdian par stimulation to guarantee that the generalized solution Is the solution
somatique, by M. Meulders, J. Massion and others. of the boundary value problem in the usual sense.
[1962] [10kp. incl. illus. refs. (AFOSR-J638) (AF 61-
(052)475) AD 414072 Unclassified

2089
Also published in Electroencephalog. and CGU. Neuro-

siyol., v. 15 :29-38, Feb. 1963. New Hampshire U. [Dept. of Physics] Durham.

Potentials evoked in the center median (CM) by somatic LNTERACTION BETWEEN COLD PLASMAS AND
stimuli undergo a marked increase in amplitude when GUIIDED ELECTROMAGNETIC WAVES. U1, by L.
the animal paW1ses from the waking stax.t to chlorase- Mower and S. J. Buchsbaum. [1962] [28kp. incl. diagrs.
induced anesthesta. Systematic determi.nations in 16 (AFOSR-2771) (Sponsored Jointly by Air Force Office of
cats showed that this increase in amplitude Is between Scientific Research under AF AI'OSR-62-106, Atomic
80-100%. Wide telencephalic ablatlous were made under Fnergy Commission, Office of Naval Research. and
ether anesthesia. In these animals. tie evoked Signal Corps) AD 293998 Unclassified
response in the CM is maximal from the outset and is
not modified by the administration of an anesthetic dose
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Also piblished in Phys. Fluids, v. 5: 1545-1551, Dec. In the specific problem of the logarithmic spiral dislo-
"ME cation cut, the stress pattern about the inner circum-

ference, from the analytical solution, was obsorved to
The interaction between cylindrically symmetric ani- be symmetrical about a line which passes through the
SýAropic plasma column and bounded electromagnetic origin of the circular cutout and the terminus point of
waves is analyzed theoretically. The properties of a the dislocation cut. Since the geometry of the physical
cylindrical cavity coaxial with a cold plasma column and problem is anything but symmetrical, the symmetry of
a coaxlal with a static magnetic field are determined, the stress pattern is unexpected. The maximum shear-
The shift in the resonant frequency of the c;,vity-plas- ing stress is found to be finite at the terminus of the
ma system is calculated .n the high electron density dislocation cut. This phebomenon again convtadicts
limit and compared with t. e numerical solution pre- the concept of the wedge action in solids.
sented earlier.

2093
2090

New South Wales U. Dept. of Applied Mathematics
tNew Mexico U., Albuquerque) (Auttralia).

INTELLIGENCE A CONCEPT IN NELD OF RE-EXAMI- TWO-BODY METHODS FOR THREE-BODY PROBLEMS,
NATION, by S. Liverant. 11959] (10]p. incl. refs. by L. M. Delves and G. H. Derrick. [1962] [271p. incL
(In cooperation with COhio State U., Columbusj jAF 49- refs. (AFOSR-64-0646) (AF EOAR-62-400) AD 435931
(638)33] Unclassified Unclassified

Published Li Jour. Consulting Psychol., v. 24: 101- Also published in Ann. Phys., v. 23: 133-159, July 1963.
f1iU Apr. 1960.

The equivalent 2-body method first introduced by Wigner
The ,alue of intelligence in understanding and predict- for deriving triton wave functions is showr to be obtion-
ing behavior is critically discussed. Probl, ms are able directly from the variation princWie for the energy.
explored to reevaluate the concepts involved in the It is extended to cover the general case on noncentral,
term intelligence, hard core interactions, for both the bound state and for

scattering states, including the breakup reaction.
Methods are given for systematically improving the

2091 wave function. (Contractor's .'bstract)

New Mexico U. Engineering Experiment Station,
Albuquerque. 2094

DUAL RADIAL DISLOCATION, by F. D. Ju. June 15, New York State Psychiatric Inst., N. Y.
1962 [891p. incl. illus. diagrs. tables, refs. (Rept.
no. ME-4) (AFOSR-647) (AF 49(638)993 and AF RATE OF CO 2 FDXATION 12N BRAIN AND LIVER, by
AFOSR-62-208) AD 276749 Unclassified C. A. Rossi, S. Berl and others. (1962 111p. incL

table, refs. (AFOSR-J248) (Sponsored jointly by Air
Thýý generalized theory of elastic dislocation set forth Forc, Office ol Scientific Research under AF 49(638)-
by ,u is applied to a dual radial-cut problem to justify 725 National Institutes of Health, and Research Foun-
the superposition theory. In addition, various dislo- dation for Mental Hygiene, Inc. ) AD 401366
catxon relations along the cut are considered in order Unclassified
to make a comparison of stress field.

Also published in Life Sci., v. IC. S.-539, 1962.

2092 The rate of CO 2 fixation was measured in cats in vivo

New Mexico U. Engineering Zperiment Station, after intravenous infusion of NaHCIO'3 under steady

Albuquerque. state conditions. Tissue C0 2 , aspartic and glutamic
acids, glutamine, ketoglutarat, and pyruval e were Iso-

STRESS DISTRIBUTION DUE TO A LOGARITHMIC lated from brain cortex and liver. With th.- specific
SPIRAL DISLOCATION, by F. D. Ju. Jan. 31. 1962, activities of tissue CO2 as a basis, a rapid CO. fLx-
58

p. incl. illus. dlagrs. tables, refF. (Rept. no.
"ME-3) (AFOSR-904) (AF 49(638)9g-:) AD 272134 tion into liver aspartic acid and a slower fixation intn

Unclassified brain cortex aspartic acid was found. The closeness of
the specific activities of ketoglutarate and glutamate

The prch em of the logarithmic spiral dislocation cut indicated a rapid equilibrium between these compounds.

is solved. A new theory and postulations for deter- Further supporting data for the compartmentation of

mining the complex potential functions are presented. glutamlc acid metabolism in the brain were obtained.

The logarithmic form of the multiple-v2lued term is
adopted for its ease of manipi ..ition. The condition on
the complex potential functiott are such that they are
no longer required to vanish at the terminus of the
cut; only the displacement is required to be finite there.
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2095 support the conclusion that the metabolism of the dicar-
baxylic amino acid synthesized in the tissue and ci its

New York State Psychiatric Inst., N.Y. metabolic derivatives occur in cellular compartments.(Contractor's abstract)

CARBON DIOXIDE FIXATION IN THE DRAIN, by S.

Berl, G. Ta'mgakt and others. 119621 [4p. incl. tables,
refs. (AFCOR-J249) (Sponsored jointly by Air Force 2097
Office of Scientific Research under AF 49(638)725,
National Institutes of Health, Office co Naval Research, New York State Psychiatric Inst.. N. Y.
and Research Foundation for Mental Hygiene, Inc.)
AD 400649 Unclassified CARBON DIOXIDE FIXATION IN LOBSTER NERVE, by

S.-C. Cheng and H. Waeisch. [1962] [21p. incl. tabie,
Ao plished in Jour. Biol. Chem., v. 237: 2570- refs. [AF 49(638)725] Unclassified3575, Aug. 1962.

Published in Science, v. 136: 782-783, June 1, 1962.
Carbon diodide fixation n brain was studied in cats to

which NaHC
1
40 with and without ammorda was admin- Aspartic, gtutamic, malic, and citric (isocitric) acids

were isolated by chromatographic methods from lobster
istered by intracarotid infusion. Glutamic and aspar- nerves incubated with Ringer's solution containingtic aclde, glutamine, flutathiene, and -y-aminobutyric 1acid were iolated from blood, brain, and liver, and c 4

-blcarbonate. AlU the compounds were labeled; the
their ecfic activities were determined. The drta bulk of the radioactivity appeared in the aspartic acid.
indicate a signficant incorporation e C0e into te ThTte findi.s suggest the operation in lobster nerves of

the citric acid cycle including CO 2 fixation. (Contrac-

amino acids of the cerebral cortex, presumably by ta-'s abstract)
way of the citric acid cycle. Without simultaneous am-
monia infusion, the specific activity at aspartic acid is
3 times-that of glutamine, whereas in the presence of 2098
ammonia the ratios of specific activity of both com-
pounds are closer to unity or reversed. The data sug- New York State U. Dept. of Chemistry, Long Island
gest that, in the presence of ammonia, the oxaloacetic Center, Oyster Bay, N. Y.
acid Is channeled into glutarninc formation. y-Amino-
butyric acid isolated from the tismse, as well as that INFRARED SPECTRUM AND STRUCTURE OF GERMYL
obtained after decarboxylation of glutamic acid or glu- CYANIDE, by T. D. Goldfarb. [1962] [51p. incl. diagrs.
tamine, Wai. less than n of the counts of the precursor. tables, refs. (AFOSR-2464) (AF AFOSR-61-11)
These findkigs give additional support to the assumption AD 400073 Unclassified
that the operation of a CO2 fixation mechanism in arain

Iosi-mlias to that in liver. Additional data oan the cm- Also published in Jour. Chem. Phys., v. 37: 642-646,
partmentation of glutamic acid and glutamine synthesis Aug. 1, 1962.
are presented. The significance of the findings for an
interpretation a ammonia metabolism in brain to The infrared spectra of GeH3 CN and GeD3 CN have been
pointed out. ,Cortractor's abstract) investigated in the 260-4000-cm- 1 

region with prism
and grating spectrophotometers. The expected C3 .

symmetry has been confirmed, and 7 of the 8 funesmen-
2096 tal vibrational modes of each molec-tue have bee zas-

signed to observed bands of appropriate shape. The fre-
New York State Psr'.thatric Inst., N. Y. quencies of the remaining skeletal bending fundamentals

have been assumed to be one-half the frequency of their
METABOLIC COMPARrAENTS IN VIVO;, AMMONIA observed overtones. The rotational structures cd 2 of
AND GLUTAMIC ACID METABOLISM IN BRAIN AND the perpendicular bands of GeH3 CN have been resolved
LIVER, by S. Berl, G. Takagakl and others. [1962] and Coriolis coefficients have been determined. The
[18p. incl. dagrs. tables, refs. (AFCSR-J250) spectrum in the reglon of the CN stretching fundamental
(Sponsored jointly by Air Force Offtce ci Scientific indicates that the region of the noretl cyanide. No
Research under AF 49(638)725, National Institutes f evidence was obtained foreue is the nrmcyide Nsocyade.
Health, Off!r e oMen val Research, and Research Faun- This observation is compared with those obtained for the
dation for Mental Hygiene, Inc.) AD 400851 alkyl germyl cyano and silyl cyano compounds which

Unclassified have been interpreted as equilibrium mixtures of the

Alo edin Jour. Biol. Chem., v. 237: 2562- normal and the isocyanides. (Contractor's abstract)
2b56, Aug. 1952.

The metabolic pathways of NI'13 administered to cats 2099

by intracarotid infusion in experiments co short dura- New York U. !Dept. of Chemistry] N. Y.
tion is reported. Glutamic and aspartic acids and their
associated metabolites were isolated from brain, liver, A FUNDAMENTAL STUDY OF THE HYDROD'kNAMIC
and blood, ,.nd the isotope concentration in the various
amino and amide groups was determined. The results
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EQ•UATIONS FOR FREE-RADICAL FLAMES, by E. S. 2101
CampbelL Final rept. Jan. 1957 - Oct. 1962 [6k9.
incl. refs. (AFOBR-4163) (AF 49(638)169) AD 288595 New York U. Dept. of Chemistry, N. Y.

Unclassified
EXISTENCE OF A "WELL-DEFINED" ENERGY FOR AN

An Investigation of the ozarc, oxygen flame is presented. IONIC CRYSTAL; JUSTIFICATION OF EWALD'S FORMU-
This will be another link P,. the study of how flame prop- LAE AND OF THEIR USE TO DEDUCE EQUATIONS FOR
erties, thickness, speed, heat release, specific enthal- MULTIPOSE LATTICES, by E. S. Campbell. 119621
py, mol-fraction and fractional mass-flow profiles, 1121p. incl. refs. (AFOSR-1880) (AF 49(638)969)
are affected by the kinetic scheme and will offer another Unclassified
test of the importanr! of assumptions introduced in
more approximrate flame theories. This system is Also published in Jour. Phys. Chem. Solids, v. 24:
particularly advantageous for 2 reasons: (1) it has pos- 197-208. Fe 1963.
sibly the simplest kinetics of any real flame; and (2) It
has been studied experimentally over a wider range Cf The Ewald calculation of the potential defined by an ionic
the relative importance of the different elementary re- !attice is shown .o be justified under simple general con-
actions by the simple expedient of varying the Input ditlons which are given for the existence of a "well-de-
(03/02). fined" specific energy for an ionic crystal. The sig-

nificance of the Ewald clculation and of these conditions
is clarified by a prior dL& ussion af the connection be-

2100 tween the specific energy ;kr finite and infinite lattices.
It is shown that the original argument given to justify

New York U. [Dept. of Chemistry] N.Y. the deduction of formulae for multipole lattices from
Ewald's equations contains a logical error, which led to

A THEORETICAL STUDY OF SOME PROPERTIES OF misleading statements about the potential defined by a
LAMINAR STEADY STATE FLAMES AS A FUNCTION lattice of dipoles. Conditions for the validity af these
OF PROPERTIES OF THEIR CHEMICAL COMPONENTS, formulae are given and proved. Advantages of these
by E. S. Campbell, F. J. Heinen, and L. M. Schalt. formulae are discussed.
[1962] 19]. Incl. diagr, tables, refs. (AFOSR-64-
0145) (AF 49(638)169) AD 432553 Unclassified

2102
Asogplished in Ninth Symposium (Internat'l.) on

ai 7ornell U., Ithaca, N. Y. (Aug. 27- New York U. Dept. of Chemistry, N. Y.
Sept. 1, 1962), New York, Academic Press, 1963,
p. 72-80. VALIDITY OF RATE FACTORS IN FRh>: RADICAL

AROMATIC SUBSTITUTION, by R. T. Morrison. J.
This paper combines results of 3 different types of Cazes and others. [1962] 12)p. incl. table, refs.
studies in an attempt to begin developing a n-athematical (AFOSR-64-1533) (Sponsored jointly by Air Force Office
and physical understanding of (1) how certain flame of Scientific Research under AF AFOBR-64-519 and
properties depend upon the characteristics of the flame National Science Foundation) AD 446137
gases, and (2) the significance of some approximations Unclassified
which have been introduced into r. •ne theories. The
types of studies are- (a) the construction of the func- Also ushed ;a Jour. Amer. Chem. Soc., v. 84:
tional form of the general asymptotin solutions to the 4N52-4153,Nov. 5, 1962.
hydrodynamic equations for laminar steady state flames
as a function of the distance; (b) construction of differ- On the basis of cert;.in isotope effects and the fVndings
ent methods of solving the equation systems; and (c) of products formed by dimerization and dlsproportiona-
numerical studies if these equation for both hypotheti- tion of arylcyclohexadienyl radicals, the validity of
cal and real flames. Mechanisms for the most impor- rate factors derived from data on isomer distribution
tant numerical sources of the ideas presented are given, and substrate competition In free radical aromatic sub-
The essential aspects of a free radical for flame ki- stitution has been auestioned. ? Is shown that side re-
netics are assumed to be: (I) In the presence of a free actions have no significant effect on isomer dist_ !bution
radical, a chemical reaction can proceed with a com- and relativ, reactivities mea3ured by prodvw.c analybis,
paratively low activation energy. (2) The formation of and that such data provide valid rate factor 3 for free
a free radical requires a comparatively high activation radical aromatic aubstitution.
energy. (3) Radical recombination involves a compara-
tively low activation energy. Finally, certain prob-
lems encountered in numerical integrations and corn- 2103
parative usefulness of some procedures are consid-
ered. Specific attention is devoted to the sensitivity New York U. Dept. of Electrical Engineering, N. Y.
Cf the calculation to starting values. (Contractor's
abstract, modified) AN EXTENSION OF ASCOLI'S THEOREM AND ITS

APPLICATIONS TO THE THEORY OF OPTIMAL CON-
TROL. by S. S. L. Chang. Jan. 1962, 80p. ineL diagrs.
(Technical rept. no. 400-51) (AFC6R-1973) (AF 49-
(638)586) AD 275989 Unclassified
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P-esented at meeting of the Amer. Math. Soc., Jan. classification in a digital ccmzputer. Emphasis Is placed
24, 1964. on three transformatios from which a %,Ariety I pattern

properties can be derived. The ir• mnorroatlous involve,
Also published i. Trans. Amer. Math. Soc., v. 115: in turn, the directional cotnponr•ts of the pattern, the
445-41,70M r.7 65. pattern's degree of asymmetry abc-t a specified set &

axes, and the curvature components contained in the
Ascoli's theorem deals with continuous functions and pattern's contours. (Contractor's abstract)
states that the space of bounded, equi-continuous func-
tions is compact. The present paper extends it to the
measurable functions. Both the space of bounded equi- 2106
measurable functions, and its product with the space of
bounded equl-continuous functions are compact. The New York U. [Dept. of Electrical Engineering] N. Y.
above theorem is applied to 2 problems in the theory of
optimal cotutroh: (1) To give an existence proof of opti- ADAPTIVE INFORMATION PROCESSING, by S. S. L.
mal cotrol among allowed control functions which are Chang. [1962] [6k. incl. diagrs. (AFOSR-3436)
mea,,rable and enter the system equations in a non- (AF AFOSR-62-321) Unclassified
linage manner; and (2) To derive a necessary condition
for optimal control in bounded phase space. The con- Presented at Western Electronic Show and Convention,
dition is different and simpler than the one derived Los Angeles, Calif., Aug. 21-24, 1962.
previously by Gamkrelidze.

Also publisl--d in WESCON 'I echnical Paipere, v. 6:
(Part 4): Paper no. 16. 1, p. 1-6.

2104
This paper describes the underlying theory o. a compu-

New York U. Dept. of Electrical Engineering, N. Y. tex program far interpolation, integration, aid differ-
entiation of a function !(x) which is unknown except at

CONTROL SYSTEMS, by S. S. L. Chang and J. sampling points. The pfcgram yields automatically the
Ragazzini. Final rept. Mar. 1962, 30p. (AFOSR- formula to be used so that the prc"eased result is the
2855) (AF 49(638)586) AD 281761 Unclassified most likely one among all possible ones. The expected

error is also given. The program is based on suitisti-
As the theory of control systems develops, the trend is cal decision theory with the assumption that f(x) has a
toward the understanding of increasingly sophisticated power spectrum which may or may not be known. In the
systems which do more than merely constrain 1 or more special case that there Is no error at sampling points
controlled variables to perform or react in a fixed pre- and the power spectrum is bandlimited, the general
scribed manner. Various criteria of optimization mast formula for interpolation is reduced to a cardinal data
be sought to establish the design rationale of such con- hold, and the general expression for expected error is
trol systems, and much of the work reported has been reduced to a statemexit of Shanon's Sampling theorem.
so directed. For instance, systems which perform in
an optimum manner not just -inder 1 set of conditions
and inputs or with I set of parameters fall in this class. 2107
These are systems with fI~ed controllers broadly "tuned"
to cop^ with a variation of system parameters that may New York U. Dept. of Electrical Engineering, N. Y.
occur slowly in time In I system or in an ensemble or
fixed systems to which they may be attached. For JUSTIFICATION AND LLMITATION OF A TWO- PAx.iW-1
terminal control systems, investigations of optimum TElt, TWO-ADJUSTMENT, SELF-ADAPTIVE SYSTEM,
control using Pontryagin's maximum principle to estab- by H. J. Perlis. [1962] [23]p. incl. diagrs. refs.
lish crntrol policy have been developed. [Rept. no. P63 120] (AFO6R-64-2317) (AF AFOSR-62-

321) AD 452323 Unclassified

2105 Presented at Winter general meeting of the Inst. Elec.
& Electron. Engineers, New York, N. Y., Jan. 27-

New York U. Dept. of Electrical Engineering, N. Y. Feb. 1, 1963.

ON THE DIGITAL COMPUTER CLASSIFICATION OF Also published in IEEE Trans. on Appl. and Indus.. v.
GEOMETRIC LINE PATTERNS, by H. Freeman. [1962] 82: 220-229, July 1963.
[13k. incl. diagrs. (AFOSR-3281) (AF AFOSR-62-
1I2) Unclassified Control systems incorporating a plant with 2 varying pa-

rameters were analyzed. For the specifir systems stud-
Presented at Nat'l. -. tectronics Con!., Chicago, Ill., ied, it as shown that given the known nominal plant and
Oct. 8-10, 1962. system transmittance a passive system can be designed

which will reduce the effects of plant var!ations to any
All ed in Proc. Nat'l. Electronics Coni., v. desired level. Merely considering the fact that a known

192- . plant has wide variations in its parameters is not suffi-
cient to justify an active adaptive system. When the

This paper is concerned with techniquqes for the syste- effect of measurement noise in the system output is also
= -tic riassification of planar geometric line patterns considered, it is seen that self-adaption could be justifIed
of arbitrary configuration. The techniques are based on the basis of both low sensitivity to plant variations
on a method of quantitizing and encoding which facilitates and low relative measurement noise response. Since
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the accuracy of Identification is a function of measure- crininant for large k'Iw with error term 0(julj 9 ).
menit time, there appears to be a fundamental limita- Asymptotic expansionts for the eigenvalues X., V~ for

tininti casofsl-aaption. The measureente
timfor ai th risculars osefad.u n acuayrqienht large n are obtained with error terms 0{n-7). Relationstimefora prticlaradjstmet acurcy rquied hat between the occurrence of dcauble zeros of the discrimi-the plant jztrarnet'xs should not xtry faster than a cer- ntadheproofhecfiintunininHW
tain rate. This allows for A crude estimation to be d~rentiand tequation afrte ceffiientd Afdnctionin Hlts
made of how sluw a slowly-va.rying plant must be. dfeeta qainaeetbile.Aiciiat

like function Dfwf2 ) is introduced and an interpolatory
function-theorirtic structure result to obtained. (Con-

2108 tractor's abstract)

New York U. [Dept. of Physics] N. Y.
2111

(GAS DISCHARGE PHENOMENA], by B. Bederson.
Final letter rept. Jan. 1, 1962. 2p. (AF 18(60()1)701) New York U. Inst. of .Mathematical Sciences, N. Y.

Unclassified
(HYDROMAGNETIC TUMBULENCEL, by R. H. Kratchuan.

The general aim of this project has been the develop- final rept. Mar. 1, l9oil-F.eb. 28, 1952. June 1982
ment and application of micro%"ave diagnostic methods [121p. incl. refs. (AFOSR-2779) (AF 49(638)341)
to investigate fundamental atomic processes occurring AD 28%438 Unclassified

tasou dstu hartes Ioum pardiculr ancatempitwasino eerhudrti otrc a endrce oad
m adetostudischarglues Ind patiulrfane rtempintio wassac ne hi oi-c ~sbendrce ua
atomic hydrogen in a discharge. To this end, a cavity the theoretical study of fluids under conditions where

specromterappaatu wa devlopd. he rsuls teir ehaiormust be described statistically. Two
were not sufficiently reliable or reproducible to obtain broad classes of yroblems are considered: (I) turbu-
recombination Information. Modifications and retlesign lence, a random macroscopic motion in which the fluid
of the apparatus are in progress, can be considered a continuous medium and (2) micro-;' scopic -statistical mechanics, in which the fluid is

treated as a system of very many Interacting particles.
3109 These 2 subjects are unified by the fact that very similar

T, zp 'Yrk . [Dpt.of Pysis],, Y.mathematical methods may be used for both.

'ATOMIC HYDROGEN RECGMBD4ATJO'N STUDIES]. by 2112
B. Ptoforeon. Final rept. Nov. 21, 1962, 3p. (AFOSR-
404 1; (AF 49(638)943) AD 289275 Unclassified New York U. Inst. of Mathematical Sciences, N. Y.

-the d-!vc~pment of microwave diagnostic technio'ues for ON THEM IALICUS THEORY OF TURBULENCE, by E. A.
crnamfizq the conce'itzation of hydrogen ato~ns In t dis- Spiegel. 11962]1[28]p. inci. diagrs. refs. (AFOSR-

charg* ant the application of these methods to the s'udy i504) (AF 49(638)341) AD) 406281 Unclassified
at' the taxe constants associated with volume and but-,
face teen aIrtlO,- is investigated. A microwave cavi- Also published in Colloq. Internationaux du Centre Nat'l.
ty spentromever has been built, especially d~eignpd to Te1VA&ReriW -Scientifique; MWcanique de la Turbu-
detect Lhe 1.420 Mc - ec transition in atomic hydrogen lence, Marseille (Fr?,nce) (Aug. 28-Sept. 2. 1951),
corresponLidbig essenttully to the zero field hyperfine Paris. CRNS. No. 108: 181-208. 1962.
separatio4 atf thc, grciund ctate. It has been designed so
that line shapu e;n uremnents -nay be obtained in bcth The aim 3f tthe la Ikus theory is to avoid explicit non-
the absorptieon ana th,,pcrs.oik modes. One can then re- linear calculations by appeal to an optimization principle

laeteema.neet otecnetaino tmcwhich ctaracterizei, statistically steady turbulence.
hydrogen within a tecst volume positioned In the cavity, The principle of maxdimum dissipation is offered as the
Ithereby providing a meatrs ti -measuring recombination possibly correct one and is shown to be equivalent to
-ate constants. (Contr-tctor's abstract) maximum heat transport for thermal turbulence. 'The

present discussion outlines Viallois' procedure !or find-
ing the state of maximum heat transport in a '.herma~ly

2110 convecting, turbulent fluid. The particular situation dis-
cussed is that of natural convection between 2 Waallel.

New Y-_ork U. Inst. of Mathematical Slciences, N. Y. rigid, slippery, perfectly cinpductinc plates. T7he fluctu
ating veloci*y and teLipfixature fields are decomaposed into

THE DISCRINMIANT OF HILL'S EQ~UATION4, by D, L the set of normal mode-s of the linearized egirations. In
jagertrian. Nov. 1962, 43p. (Research rept. no. BR- terms of this representation the energetics of thermal
39) (AFOSR-4606) (AF 49(638%229) AD 297220 turbulence is discussed q~ualitatively and the effects of

tUhclasstileti ronlinearity are pointed 'out With this discuszion as
background, Maeeus' assumptions are Introduced. Theae

Structure theorems for the discrimitnant, &A .-2 ) of are: (1) The mean temperature gradie,3t Is nowhere post-
:1111's differential equation are developed by mrnns )d ti'e; (2) A finite range of wavenulaers Is effective In
toterpolatory func~tion theory (cardinal series rei;reger. transporting heat; and (3) The highest vertical wavenm-
kations). A method of solution of Hill's equation Is de- ber ec.-trlbuting to the heat transport is marginally sta-
veloped yielding an asymptotic expansion of the dil- ble on the mean temperature profile. Piiysi-..A
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arguments are offered to justify eact. of these assump- nenis of the singularities is investigated by numerical
tions, but the best justification is in the presentation d computation and, in limiting cases, amalytically. The
results. The Malkus theory predicts the observed furrm singular parts of some flows are Investigated numerical-
of the temperature gradient just insilde the boundary ly. (Contractor's abstract)
layer and the correct form of the heat transport law.
The final impression is that the theory has much to
recommend It and that it raites a number of Interest- 2116
init questions about turbulent flows. New York U. Insx. of Mathematical Science-, N. Y.

2113 MAGNETOHYDRODYNAMIC MACH CONES, by E.
Cumberbatch. (1962] [41p. incl. dlagrs. (AFOSR-

New York U. Inst. of Mathematical Sciences, N. Y. J536) (AF 49(638)1006) AD 407868 Unclassified

TRIAL AND ERROR PREDICATES AND THE SOLU- Also published in Jour. Aerospace Sci., v. 29: 1476-
TION TO A PROBLEM OF MOSTOWSKI'S, by H. 1479, DW.ec? .
Putnam. June 8, 1961, 4 2p. (Rept. no. [Mi-NYU
290) (AFOSR-817) (AF 49(638)777) Unclassified Features of the surfaces o! main distrbance created by

a small object in steady motloci through a conducting
It, Is proved that every consistent formula of quant•fica- fluid are examined. These surfaces are found by draw-
tion theory has a model in Mostowski's field of seks. ing tangent cones from the object to the relevant wave-
(Contractor's abstract) front diagrams. The outer wave cone (when present) is

smooth, but the 2 inner cones have cross sections simi-
lar to the cusped figures of the inner wave-front dia-

2114 gram. It is conjectured that th? disturbance may be
concentrated along such line cusps. This has parrticular

New York U. Inst. of Mathematical Sciences, N. Y. relevance in the application of known 2-'dimensional re-
sults to 3-dimensional problems, say in me well-known

LNUMERATION WITHOUT REPETITION, by H. teciuyques of aerodynamics. In MHD the omission of the
Putnam. June 8, 1961, 4p. (Rept. no. IMM-NYU- large disturbance characteristics impl~cit in a 2-dinien-
291) (AFOCR-818) (AF 49(638)777) Unclassified .iou-l solution may invalidate its use in any practical

3-dimuensional problem. (Contractor's abstract)
An example In constructed of a recur 41•ely enumerable
family of recurslvely enumerable sets whit-h can not be
cecursively enumerated without repetItions. (Contrac- 2117
tor's absta-act)

New York U. Inst. of Mathematical Sciences, N. Y.

2115 MAGNETOHYDRODYNAMIC FLOW PAST A THIN AIR-
FOIL, by E. Cumberbatch, L. Sarason, and H.

New York U. Inst. of Mathematical Sciences, N. Y. Welizner. [1962] [12Vi. incl. diagrs. (AFOSR-J537)
(AF 49(638)1006) AD 407873 Unclassified

MAGNETOHYDRtODYNAMIC FLOW PAST A Ti'i{N AIR-
FOIL, by F. Cumberbatch, L. Sarason, and H. Also published in AIAA Jour., v. 1: 679-690, Mar. 1963.
Welitzner. Mar. 15. 1962 [711. incl. diagrs. (AFOSR-
2278) (AF 49(638)1006) AD 278239 Unclassified For abstract see item no. 2115, Vol. VI.

Also published in AIAA Jour., v. 1: 679-690, Mar.
198371AFR-J537; AD 407873) 211l

The steady flow of a perfectly conducting magnetohy- New York U. Inst. of Mathematical Sciences, N. Y.
drodynamic fluid past a thin non-conducting airfoil is
studied in the model in which the fluid varipbles obey DISPERSION RELATIONS I4 RAREFIED GAS DYNAM-
the Lundquist equations linearized about a constant un- ICS, by 1. Sirovich. [1962, •llIp. incl. diagra. tables,
potvmubtd flow. Hyperliptic flows, in which hyperbolic refs. (AFOSR-J538) (AF 49(638)I(O,6) AD 414695
and4 elliptic fields are superimposed, are considered. Unclassified
Remlts of Grad, McCune and Resler, and Sears and
Resler are extended to the case of an arbitrarily in- Also Aulished .n Phys. Fluids, v. 6: 10-20. Jan. 1963.
cl•-ned un•e.rturbed field. The general solution contains

4 line sirgularitlen along the characteristics through The 1-dimensi-,.l iniial-v;alue problem of a mon-
the ends of the body, and has 2 arbitrary constants. By atoric single compoemnt gas is considered. Using the
a generalized K1utta-Joukwski cordition these con- liner -tzed Boltzmann equation the dispersion relation is
stants are fixed so tLit 2 d the lire singularittes dis- studied. In addition to the usual gas-dynamic sound
appear. Specifically, .t is required that the solution waves, r-ne finds an infinity 6 decaying propagating
be locally square integrable. Behavior of the expo- waves. 17he phenomenon exhibits itself as a sequence

of epochs, the last state of which is hydrodynamic.
7"th reference to the same problem, macroscopic equa-
tions such as Euler, Navier-Stokes, Burnett, moments

> 478 <



AIR FORCE SCIENTIFIC RESEARCH

equations, etc., are conside :u In addition, the re- 2121
cently considered kinetic mzdels ut Gross et al. are ap-
plied to the problem. These various formulations are New York U. [Inst. of Mathematical Sciences] N. Y.
critically analyzed and compared with each other and
with the Boltzmann analysis. Lastly, several modifica- SOME OBSERVATIONS ON CONTINUUM MECHA1NICS
tio•s rre offered which remedy some of the shortcom- WITH EMPHASIS ON ELASTICITY, by J. J. Stoker.
ings which appear in the approximate theories. (Con- [1962] (40p. incl. dlagrs. refs. (AFOSR-43581 (AF 49-
tractor's abstract) (638)1049) Unclassified

Also R., lshed in Bull. Amer. Math. Soc., v. 68: 239-
2119 T28, July 1962.

New York U. Inst. of Mathematical Sciences, N. Y. This lecture gives a brief outline of the following: (1) the
general theory of the mechanics of continuous media;

ASYMPTOTIC THEORY OF THE BOLTZMANN EOUA- (2) the stability under compression of thin and thick
TION. I-, by H. Grad. [1962] [34kp. incl. diagrs. refs. elastic solids; (3) bodies of zero thickness, i.e. elastic
(AFOSR-JI212) (AF 49(638)1006) AD 424250 surfaces; and (4) some obsetvations of a general nature

Unclassified about mathematics in the United States.

Also published in Rarefied Gas Dynamics; Proc. Third
"nternatF-"iiisium, Paris (France) (June 1962), 2122

New York, Academic Press, Suppl., v. 1: 26-59, 1963.
(AFOSR-5312) New York U. Inst. of Mathematical Sciences, N. Y.

Some properties are derived of the Boltzmann equation A GENERALIZATION OF MIXING-LENGTH TEOnRY OF
which are needed for asymptotic theory but which also TURBULENT CONVECTION, by E. A. Spiegel. Dec.
have their own intrinsic interest. Bounds and informa- 1962, 10p. (AFOSR-J1I01) (AF 49(638)1065)
tion regarding the spectrum of the collision operator are AD 427627 Unclassified
obtained as well as an existence theorem for the linear
Boltzmann equation. (Contract",'s abstract) A.lshedin Astrophys. Jour., v. 138: 216-225,

2120 The mixing-length theory as currently employed is valid
only when the mixing length is sufficiently small. The

New York U. Inst. of Mathematical Sciences, N. Y. present work attempts to remove this limitation by writ-
Ing a heat-transfer integral for convecting fluid elements.

STEADY MAGNETOHYDRODYNAMIC FLOW PAST A There then follows an integrodifferential equation for the
NONCONDUCTING WEDGE, by C. K. Chu and Y. M. mean temperature in a convecting medium. It is indi-
Lynn. [1962) [61p. incl. diagrs. refs. (AFOSR-J1274) cated how this equation may be used to include the ef-
(AF 49(638)1006) AD 424348 Unclassified fects of penetration into convectively stable regions from

adjacent stable regions.

Presented at Seventeenth annual meeting of the Amer.
Rocket Soc., Los Angeles, Calif., Nov. 13-18, 1962. Nobel Inst. for N .mrophysiology, Stockholm (Sweden).

Al publibhed in AIAA Jour., v. 1: 1062-1067, May see Karolinsk. Inst. Nobel Inst. for Nesrophysiology,
193. N'ockholm (S, eden).

The steady 2-dimensional magnetohydrodynamic flow of
an infinitely conducting fluid past a nonconducting wedge 2123
with nonaligned flow and magnetic field is discussed.
The flows considered are in the superfast or fully hy- Nobel Inst. for Physics, Stockholm (Sweden).
perbolic regime. The flows consist of several regions
of uniformity connected by shocks and expansion waves. WIDE RANGE TIME TO PULSE HEIGHT CONVERTER,
Because of the boundary condition on the magnetic field, by P. Thieberger. Feb. 10, 1962 [15p. Incl. illus.
the magnetic field must be the same in the regions above diagrs. refs. (Technical note no. 9) (AFOER-2244)
and below the wedge; thus the flows in these relions (In cooperatior, with Royal Inst. of Tech., Stockholm
are ,'oupled, unlike in the case of ordinary supersonic (Sweden)) (AF 61(052)118) AD 272430 Unclassified
gas-dynamics. Only small wedge angles ,Pd weak waves
(characteristics) are considered. The problem thus is Also published.in Arkiv Fysik, v. 22: 127-137, 1962.
linearized, and explicit solutions are obtained which
are qualitatively similar to the nonlinear solutit-.. A fast pu~se sampling circuit used with the saw-tooth
Some interesting and unexpected features arise, and g~merator of a fast oscilloscope is decy l.bed. The ar-
they are discussed in detail. (Contractor''- tbstract) rangemeit is intended for time measurements such as

arising in nuclear half-life determinationa or time of
flight experiments. It is ahorn that it is useful or

times rzai from I0-10 sec to about W00 sec. (Con-
tractor's abstzac,)
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2124 the spectrometer at the distance of 5 cm from a gold cor-
verter. The flight-times of the electron and the positrca

Nobel ]hot. for Physics, Stockholm (Sweden). were converted into pulse-height and added together, thus
making it possible to display a Y-spectrum on a 100-

DETERMINATION OF THE MAGNETIC MOMENT OF channel pulse-height-analyzer. A systematic study was
THE FIRST EXCITED STATE IN Sc4 4 , by L Bergstrm carried out on the influence of the size, shape, and thick-
and P. Thleberger. Apr. 15, 1962 [14)p. incl. diagra. ness of the converter in order to find the optimum condi-
tables, refs. (Technical note no. 10) (AFOSR-2103) tions. The results indicate that the width of the con-
(Sponsored Jointly by Air Force Office of Scientific Re- verter should not be more than 2 or 3 mm so that the
search under AF 61(052)118 and Statens Rad fdr Atom- electrons and the positrons get free of the converter after
forskaing) AD 280977 Unclassified the firRt revolution. An investigation was made of the

possibility of placing the target material on the converter
Also pallshed in Arklv Fysik, v. 22: 307-315, 1962. and to lead the cyclotron beam up to this new target posi-

tion. An investigation o. Ulhe possible use of the spec-
The g-factor of the 153 ns first excited state in Sc44 has trometer as a Compton-spectrometer without depending
been determined by studying the oscillations around the on the cyclotron for the timing system was made.
exponential decay curve which appear when the sample
is placed in a magnetic field. With the assumption that
paramapnetlc effects can be neglected, a value for the 2127
g-factor of 0. 35 * 0. 02 Is obtained as an average of 3
different runs. From conventional angular correlation Nobel Inwt. fo7 Physics, Stockholm (Sweden).
measurements an anisotropy of + 9. 5 * 2.5% is ob-
tained. A2 as calculated from the amplitude of the os- OFSOSS NUMBER ASSIGNMENTS AND y-RAY SPECTRA
ciliatlon3 corresponds to an anisotropy of 8.5 5 1%. OF SOME NEUTRON RICH Sn AND Sb ISOTOPES, by J.cilltio.3 orrepons t in nistroy of6. * %. hler, G. H. Neumannuand others. [1961) [14)p. incl.
This supports the assumption that the multipolarities hler, G.bH. Neu s. [ 1951][1462incl
involved are pure Ml and that the spin sequence is 1,2 bagrs. tables, refs. [AF EOAR-62-86U
and 3 units, which corresponds to an anisotropy of 7. 7%.
The magnetic moment of the 153 ns state is then + 0. 70
± 0. 04 nuclear magnetons. (Contractor's abstract) Published In Arkiv Fysik, v. 21: 35-48, 1961.

Electromagnetic isotope separations have been performed
on Sn ,nd Sb, prepared from fissioned uranium. The

2125 different samples were studied for their half-lives and
v-spectra. New information was obtained concerning

Nobel Inst. for Physics, Stockholm (Sweden). ,-rays. Data are given for Sn1 2 7 , Sn 12 8 , Sbl27, Sb128

INVESTIGATION OF NUCLEAR REACTIONS INDUCED and Sb129. The results obtained are mainly in agreement
BY HEAVY ION BOMBARDMENT AND OF EXCITED with prrviously known data.
LEVELS IN HEAVY NUCLEI, by L Bergstrom and B.
Astron. June 15, 1962 [181p. incl. diagra. refs.
(AFOSR-2975) (AF 61(052)118) AD 278240 2128

Unclassified
North American Aviation, Inc. Missile Development Div.,

The following work is reported. (1) Angular correlations Downey, Calif.
in (ap)- and (a,&')- reactioms at 14 mev. (2) Heavy
Ion induced raactions and properties of light astatine BOUNDARY LAYER TRANSITION AT SUPERSONIC
isotopes formed in those reactions. (3) Study of energy SPEEDS-THREE DIMENSIONAL ROUGHNESS EFFECTS
levels, transition probabilities, etc. in several iso- (SPHERES), by E. R. van Driest and C. B. Blumer.
topes mostly in the lead region, excited in radioactive Aug. 15, 1961, 48p. incl. dlagrs. tables. (Rept. no.
decay. (4) Stopping of heavy ions in various materials, SID-61-275) (AFOSR-1531) (AF 49(638)250) AD 265237
and (5) New instruments and methdis - (a) automatic Unclassified
gain controlled amplifier, (b) use of CRT oscilloscopes
in time- and pulse-height measurements, (c) time to Also pblished in Jour. Aerospace Sci., v. 29: 909-916,
pulse-height converter, and (d) surface barrier semi- Aug. 1962.
conductor detectors. (Contractor's abstract)

For abstract see item no. 2025. Vol. V.

2126
2129

'Nobel Inst. for Physics, Stockholm (Sweden)
North American Aviation, Inc. [Missile Development Div.

INVESTIGATIONS OF GAMTMA RADIATION FROM NU- Downey, Calif.
CLEAR REACTIONS, by K. G. Malmfors. Final rept.
Feb. 1, 1961 - Jan. 31, 1962, July 3. 1962, 3p. THE EFFECTS OF FREE-STREAM TURBULENCE AND
(AFOSR-3161) (AF EOAR-61-8) Unclassified PRESSURE GRADIENT ON BOUNDARY LAYER TRAN-

SITION, by E. R. van Driest and C. B. Blumer. May
In these investigations, the proton beam from the cyclo- 1962, 13p. incl. diagrs. (Rept. no. SID-62-657)
iron was directed to a target which was placed inside ,AFOSR-3146) (AF 49(638)250) Unclassified
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A theory of boundary layer transition is presented used to calculate the effect of pressure gradient on
whicla ihcludes the effects of free-stream turbulence and transition. Engineer Ing formlas are prosented, and
pressure gradient. The basic notion underlying the de- one example is calculated ohowing the application of the
velopment concerns tha separation of the vorticity in theory to a body of i'evolutlon. The theory also can In-
the boundary layer. The theory agrees well with ex- dicate the effects of Mach number and heat transfer.
perimental data. It can also indicate the effects of Mach
number and heat transfer.

2132

2130 North American Philips Co., Inc. Philips Lanbs.,
Irvington-ovn-Hudson, N. Y.

North American Aviation, Inc. Rocketdyne Div., Canoga
Park, Calif. RESEARCH ON X-RAY DETERMINATION OF PRECI-

SION LATTICE PARAMETERS, by W. Parrish, M.
THE ONSET OF DETONATION IN A DROPLET COM- Mack, and J. Taylor. Final rept. June 30, 1962, 57p.
BUSTION FIELD, by F. B. Cramer. [1962] [51p. incl. incl. illus. dlagrs. tables, refs. (Technical rept. no.
illus. dlagrs. table. [AF 49(638)817] Unclassified 156) (AFOSR-3082) (AF 49(638)620) UnaSsified

Published in Ninth Symposium (Internat'l.) on Combus- Th* application of the centroid methed !c powder line
tion, Cornell U., Ihnica, N. Y. (Aug. 27-Sept. 1, profiles obtained with the x-ray diffractometer is shown
1962), New York, Academic Press, 1963, p. 482-487. to lead to lattice parameters which are independent of

the diffraction angle. Thus it appears that the lattice
A sequence of eveas has been descrined which offers parameter is free of systematic errors and that the
an Vplanation for the processes Itading to the onset of centroid method has properly acccunted for the aberra-
detonation In a heteroCeneous field of low volatility fuel tions which distort 2-id shift the line profile. The instru-
droplets. While the gross pattern appears superficial- mentation and methodology necessary for results of the
ly similar to that occurring in premixed gases, the de- highest precision are discussed. The effect of inter-
tailed mechanisms must be explained in terms of the ferences from the Ku3 . 4 satellites and K9 lines is
physical behavior of the liquid component of the 2-phase described. Three different methods that have been pro-
system. The pressure ratios and shock velocity of both posed for the determination of centroids have been in-
weak and strong shocks fall very close to the values vestiOated and applied to both spectral and powder line
wlnr- are calculated for oxygen. The high.ast concen- profiles, and the necessiry for equivalence between the
tratit n of fuel was 0.20 vol-kb. The tranpurt phe- centroids of the spectral profile and the line profile is
nory rna to produce fuel vapor at a rate sufficient to discussed. The line shapes and the centroids of ob-
drive these detonation-likeRwaves at the temperature served and analytic spf-ctral profiles are compared ..
differentials involved require specific surfaces which both CuKa and FeKa radiations. Prelimzinry centroid
are orders of magnitude greater than the original spray results for the lattice parameter of tungsten (at 25°C
presented. A type of mechanitical shattering must be and corrected for refraction) are: a = 3. 16552 A with
available which will produce enough of a lets than 10j; -0
droplet mist to provide sufficient fuel vapor to continue CuKa, and 3. 16544 A with FeK&. Although peak angLs
to drive the detonation front. The effects of the pre- are not amenable to correction for aberrations, various
detonation, flame-driven flow field controls the time peak measurements have been m=de. The lattice param-
and magnitude of the onset of detonation througn drop- eter of tungsten (at 25'C and corrected for refraction)
let shattering these flows impose. (Contractor's deriveu from peak angles corresponding to maximum
abstract, modified) KaI intensity is: =o = 3. 16517 A with CuKo1. and

3. 16521 A with FeKa1 . A list of proxas-c. publications,

2131 in which the topics tret-i, in this report will be cov-
ered in grentzr detail, is included.

North American Aviation, Inc. Space and Information
Systems Div., Downey, Calif.

2133
BOUNDARY LAYER TRANSITION: FREESTREAM
TURBULENCE AND PRESSURE GRADIENT EFFECTS, North Carolina State Coll. Dept. of Mathema-.cs, Raleigh.
by E. R. van Driest and C. B. Blumer. [1962] [41p.
incl. diagrs. table, refs. (AFOSR-JI036) (AF 49- AN EXTERNAL CRACK PROBLEM - SYMMETRICAL
(638)1178) Unclassified CASE, by M. Lowengrub. Sept. 5, 1962, 18p. incl.

diagrs. tables. (AFOSR-3671) (AF 49(638)1159)
Also published in AIAA Jour., v. 1: 1303-1306, June AD 283801 Unclassified
1963.

The problem, ol determining the stress field in the
A theory of boundary layer transition is presented neighborhoow of a c.rack given externally in an infinite
which includes the effects of frcestream turbulence and elastic solid which Is symmetrically deformed is dis-
pressure gradient. The basic notion underlyijg the de- cussed. The particular problem where the crack is de-
velopment zoncerns the remoteness of the boundary formed by applying an axially symmetric pressure which
layer vorticity from the surface. The theory agrees may be considered as varying al6ng the length d the
well with experimental data. The laminar boundary crack is discussed. This problem is then reduced to a
!ayer solutions of Pohlhausen and Falkner-Skan are mixed boundary value problem. It is assumed tL.t the
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equations of the classical (infinitesimal) theory of elas- 2136
ticity hold. The expressions for the stress and dis-
placement components are discussed and the corre- North Carolina U. Dept. of Chemistry, Chapal Hill.
spondiag value problem is considered. The forms of
the solution in certain special cases are derived and the CATALYTIC POLAROGRAPHIC CURRENT OF CER-
components of stress and displacement for some of TAIN NICKEL (II) COMPLEXES. APPLICATION TO THE
these special cases arc tabulated. (Cont-- ctors ANALYSIS OF CERTAIN ORGANIC COMPCOUNDS CON-
abstract) TAINING BASIC NITROGEN, by H. B. Mark, Jr. and

C. N. Reilley. [1961] [5)p. incl. diagre. tables, refs.
(AFOSR-64-1398) (AF 49(638)333) AD 444450

2134 Unclkssified

North Carolina U. [Dept. of Chemistry] Chapel Hill. Presented at Combined neeting of the Southeast and
Southwest Sections of the Amer. Chem. Soc., New

A KINETIC STUDY OF THE EXCHANGE OF COPPER Orleans, La., Dec. 7-9, 1961.
ION BETWEEN 1-(2-HYDROXY.--NAPTHYLAZO)-2-
NAPTHOL-4 SUIFONIC ACID AND (ETHYLENEDINI- Also pblished in Anal. Chem., v. 35: 195-199, Feb.
TRILO) TETRAACETIC ACID, by D. W. Rogers and 1963.
C. N. Reiljey. July 2U, 1960 [201p. incl. diagrs.
tables. (Rept. no. UNC-Chem-CNR no. 6) The catalytic current observed as a prewave when nickel
(AFO6R-TN-60-822) (AF 49(638)333) Unclassified ion is reduced polaragraphically in the presence of a

small quantity of pyridine is applicable for the analysis
The transfer of copper ion from its 1-(2 hydroxy-l- of pyridine. The effect of temperature, pH and concen-
napthylazo)-2-napthol-4-sulfonic acid (Z) complex I.t trations of rea,.tants are investigated. The optimum con-
EDTA (Y) is described by the equation Rate = centration range for the analysis of pyridine is 1 x
l8[CuZ'] [H+] + 32[CuZ-]H 2Y- 2] + 100 [O.tZ-iH'y-3 ] + 10-5 to 3 x 10-4 M. Several other pyridine and amino

70[CuOHZ- 2 1HY-3j betweeu pH 3 and 12. The rate compounds exhibit catalytic prewaves in the presence of
equation of the back reaction is Rat,-e = I. 7[CuHY'] nickel ion and can be determined by this method. (Con-[Huation of theba[ kractionIs =1. 5CuY ui1 Itractor's abstract)(H 2Z-1 . 0. 63[Cuy-21H2 Z-] + 56[Cuy'2][HZ"2] +

1000ICuOHy- 3 IHZ-2. Each term in the rate equation 2137
represents a reaction path throagh different protonated
or hydroxylated reactant forms. A mathematical tech- North Carolina U. Dept. of Chemistry, Chapel Hill.
nique is given for the separation of sinmltaneonus reac-
tion paths in complex systems. The law of Guldberg RAPID CHELOMETRIC DETERMINATION OF CHROM-
and Waage is followed to a fair approximation from ATE AS Cr(III)-EDTA BY REDUCTION IN THE PRES-
'which speculations are made on the structure of the ac- ENCE OF EDTA, by D. A. Alkens and C. N. Reille).
tivated complex. The rates of 6 similar reactions have [1962] [3]p. incl. dlagr. tables. (AFOSR-64-1399)
been studied at one pH and are discussed in relation to (AF 49(638)333) AD 444449 Unclassified
the proposed mechanism. (Contractor's abstract)

Also published in Anal. Chem., v. 34- 1707-1709, Dec.

2135 
1962.

Reduction of Cr(VI) in the presence of a slight excess of
North Carolina U. [Dept. of Chemistry] Chapel Hill. EDTA leads to quantitative formation of Cr(MI)-EDTA

and provides a simple, rapid method for the chelometric
STUDIES IN THE CHEMISTRY OF METAL CHELO- determination of milligram amounts of chromate. The
NATES, by C. N. Reilley. Final rept. Nov. 20, 1962, key to this method Is chelation of labile intermediate
10p. incl. refs. (AFOSR-4312) (AF 49(638)333) Cr(V) and/or Cr(IV) oxidation states by EDTA, followed
AD 601732 Unclassified by further reduction to substitution inert Cr(Ill)-EDTA.

The time required for a single determination is 5 to 6
Important progress has been made toward understanding min. The relative standard deviation is 1. 4% with 0. 5
the mechanism of metal-chelonate reactions in elec- mg. of Cr and 0. 8% with 5. 0 mg of Cr. The effects of
trochemistry, solution processes of importance to ania- pH, reducing agent, and buffer composition are dis-
lytical chemistry, and biological systems. Much of the cussed. Recovery of Cr is complete with 0. 12M tri-
dffort was devofed to fundamental studies of metal ethanolamine buffer, pH 6.1 to 6. 9, and NaV.O 3 as the
chelonate reactions. While such effort was expended in
large measure on specific systems, a number oC gen- reducing agent. Excess ED)TA is back-titrated at pH
eral conclusions of broad applicability were found. An 2.5 to 3.5 with Th. (Contractor's abstract)
anmnLated bibliography of the 17 published reports gen-
erated by the researches is listed. 2138

North Carolina U [Dept. of Mathematics] Chapel Hill.

ON THE THEOREMS OF PERRON AND FROBENIUS
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ON NON-NEGATIVE MATRICES, by A. Brauer. 2141
[1982] [81p. incl. refs. (AFOSR-JI86) [AF 18(603)-
38] AD 400177 Unclassified North Carolina U. Dept. ,d Physics, Chapel Hill.

uso pablished in Studies in Mathematical Analysis and DELINEATION OF TRACKS OF HEAVY COSMIC
Related Topics, ed. by G. Szeg5, C. Loewner and RAYS AND NUCLEAR PROCESSES, WITHIN LA..RGE
others. Stanford U. Press, 1962, p. 48-55. (Title CRYSTALS OF SILVER CHLORIDE, by C. B. Childs and
varies) L. M. SlIfkm. July 1962 [1919. incl. illus. rds.

(AFOSR-3030) (Sponsored jointly by Air Force Office of
For abstract see item no. 2039, Vol. V. Scientific Research under AF 49(638)865 and Army Re-

search Office (Durham)) AD 278672 Unclassified

2139 Also published in Rev. Scient. Instr., v. 34. 101-104,

[North Carolina U. Dept. of Physics, Chapel Hill]
Tracks of energetic charged particles, such as heavy

[GRAVITATION AND FIELD THEORY], by B. S. primary cosmic rays and the products of nuclear colli-
DeWitt. Final rept. Dec. 1, 1960-May 31, 1961. sions, have been made visible within the interior of
June 1, 1981, Op. (AFOSR-1430) (Sponsored Jointly by large, transparent crystals of AgCI. The tracks are
Air Force Office of Scientific Research under AF 49- delineated by photoelectric formation of metallic Ag
(638)563 and Office of Naval Resear-ch Unclassified along them. This technique may be useful as a con-

venient and dintortion-free method for the study co
By studying the basic propertle2 c the gravitational heavy primaries and fission fragments.
field and its relationship to quanutzr -n, cnanics, it was
hoped that equations predicting new trmd interesting ex-
periments could be performed and that new effects, 2142
such as the concept of gravitational rndiation, might be
obscrved. The attack used was the method of canonical North Carolina U. [Dept. of Physics] Chapel Hill.
quantizing the gravitational field which has succeeded
in ol:her cases where there is a classicml analog. The A NEW TECHNIQUE FOR RECORDING HEAVY PRI-
nex! phase will be to investigate the true observables MARY COSMIC RADIATION AND NUCLEAR PROC-
and their relation to the constrnints of the systems. ESSES IN SILVER CHLORIDE SINGLE CRYSTALS, by

C. B. Childs and L. M. 511k. [1962] [2]. incL Illus.
(AFOSR-3364) (Sponsored jointly by Air Force Office of

2140 Scientific Research under AF 49(638)865 and Army Re-
search Office (Durham)) Unclassified

North Carolsa U. [Dept. of Physics] Chapel Hill.
Presented at Eighth Scintillation Counter Symposium,

POINT DEFECTS AND DISLOCATIONS IN SILVER Washington, D. C., Mar. 1-3, 1962.
CHLORIDE, by M. N. Kabler, H. Layer and others.
[1962][12)p. Incl. diagrs. refs. (AFO6R-2664) (Spon- Also publlshed In. . R. E. Trans. on Nut lear Sci., v.
fiored jointly by Air Force Office of Scientific Research N5-V 413-414, June 1962.
vmder AF 49(638)865, Army Research Office (Durham),
xnd Atomic Energy Commission) AD 276839 A new tecLique for recording heavy primary cosmic

Unclassified radiation and nuclear processes has been developed
through decoration of dislocations formed by these

T.hree experiments on imperfections in AgCl crystals processes in large AgCI single crystals. The crystals
zre reviewed. Studies of the strain-aging in impure are prepared and exposed to cosmic radiation during high
crystals as a function of time, temperature, and purity altitude balloon flights. The crystals are then treated
establish that the dislocations are pinned by divalent according to the Haynes-Shockley photoelectric technique
impurities which migrate with an activation energy of which results in Ag collecting at the dislocations thereby
0.46 ev. Observations of ionic conductivity during decorates the dislocations at room temperature within 2
ralsed plasticity indicate that excess Ag Interstitials hr. Since AgCl is transparent to visible light, the dec-
ire created with an efficiency of 10-7 fractional con- orated dislocations are observable with an optical mi-
centration per unit strain; these inte-stitlals have a croscope at a magnification of about 150-200. A one-to-

one correspondence has been established between tracks
lifetime of 108 jumps. Measurements of .he annealing in the crystals and those in pbotographic emulsions ac-
out df excess eletrical conductivity of quenched crys- companying the crystals during balloon flights. Exam-
tals give the divncancy binding en.,rgy to be 0.42 ev and ples of heavy primary cosmic radiation and nuclear proc-
the migration energy to be 1.0 ev. The concentration essea in crystals are shown. (Contractor's abstract)
4i Schottky defects at high temperatures is estimated to
be approximately 0. 1%. (Contractor's abstract)

2143

North Carolina U. [Dept. of Physics] Chapel Hill.

DISLOCATION-IMPURITY INTERACTIONS AND STRAIN
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AGING IN AgCI, by M. N. Kabler, M. G. Miller, and Lrge, diamond-shamped dislo= loops, concesrtri"
L. M. Slifkin. [19621 [51p. incl. diagrs. refs. (AFOSR- about small included particles, .• AgCL crystals were
4472) (Sponsored jointly by Air Force Office of Scien- discovered by C. Childs (to be published). Further stud-
tific Research under AF 49(638)865 and Army Research ies are presented here. The crystal was annealed at
Office (Durham)) AD 291837 Unclassified 445'-450*C for 44 hr (m quartz powder, cooled to room

temperature at 5'/hr, and the dislocations decorated by
Al~soablishedin Jour. Appl. Phys., v. 34: 1953-1957, sweeping photrelectro.s through th- specimen. The

yi199l I3. large, 4-sided loops thus found have an averale size of
120 jA on the side, and range from 14 to 310 a. Three

Strain aginj In AgCl single crystals containing a few configurations have been observed: (1) multiple, diamond-
parts in.10 polyvalnt metal imparity has bee studied shaped loops, coplanar and concentric, with an Inclusion

over the temperature range -12* to 51°C. At room in the center; thts corresponds to Chbids' earlier find-
ings; (2) isolated diamonds with no precipitates inside;temperature, the aging process requires of the order ()lre(bu 0)ada)plgnlhlcc hs

of halt an hour to go to completion. The measured ac- (3) are not f0n wi a few hedicos The
tivatica energy for the aging rate is 0.46 * 0. 06 rv. loops are not found within a few hundred microns of the
The maximum stress increment due to aging decreases surface, and have been seen only in crystals of low-dis-
with increasing temperature with an effective activatiun location content (th' s crystal tId fewer than 104 lines/
energy of 0. 1 ev. On the basis of the kinetics of the cm2 ). They presumably form during cooling by climb (as
process, it Is demonstrated that the dislocation pinning suggested by R. Thomson and J. Mitchell), thus ex-
giving rise to strain aging is due to the migration to the plaining their absence near the surface and in material of
dislocations of the impurity ions themselves rather than high-dislocation content. The fractio ial-vacancy con-
the vacancies they introduce. Sharp upper yield points centration required to account for th,, loops is c~Ly 10-9.
have been observed; they are discussed in terms of cur-
rent concepts of dislocation multiplication and unpin-
ning. (Contractor's abstract) 2146

North Carolina U. [Dept. of Physics] Chapel Hill.
2144

SELF-DIFFUSION IN S!LVER-GOLD SOLID SOLUTIONS
North Carolina U. Dept. of Physics, Chapel Hill. (Abstract), by A. Gardner and L. [M. ] Slilkin. 119621

[fiP. (Sponsored jointly by Air Force Office of Scien-
DETECTION OF NUCLEAR DISINTEGRATIONS PRO- tific Research under [AF 49(638)B-5] and Atomic Energy
DUCED BY 1. 55-BEV PROTI3lNS IN SILVER CHLORIDE Commission) Unclacsified
SINGLE CRYSTALS, by C. B. Childs and L. [M. I
Slilkin. [1962] [21p. incl. diagrs. (AFOSR-JI59) Presented at meeting of the Amer. Phys. Soc.,
(AF 49(638)865) AD 400066 Unclassific-d Baltimore, Md., Mar. 26-29, 1962.

d Phys. Rev. ttrs.. v. 9: 354-355, Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
. 15, -192.:234, Malr. 26, 1962.

A method war described by making the tracks of pri- Earlie2 data of W. Mallard and R. Bass on self-diffusion
mary cosmlc-ray particles visible in transparent crys- of silver tracer (Ag*) and gold tracer (Au') in single
tals of AgCI. Application of the technique to the study crystals of silver-gold solutions have been extended and
of maclear reactions produced by 1. 55 bey protons from completed. The 114 d'f•usion coefficients thus obtained
the Brookhaven cosmotron is now described. After ex- determine n and Q (from the Arrhenlus equation) for 9
posure in the beam, each crystal is developed by sub-jecingit o sychrnou plse elctrc iel '~~-compc.• from pure Ag to pure Au. Some interest-
ecoting it to a synchronous pulsed electric field and ul- ing re .-nd deductions are: (1) correlation factors

tra-violet light. Photoelectrons swept into the interior calcula~ed from Lidiard's theory are of reasonable mag-
of the crystal are trapped at the imperfections along the nitude; (2) addition of the fast-diffuser Ag to the slow-
particle tracks. These electrons trap interstitial Ag diffuser Au reduces the D's for both tracers, in contrast
ions, producing metallic Ag, thus rendering the tracks to predictions of theories based on local kinetics; (3) for
visible. both tracers, Do decreases expoentially by a factor of

8 from pure Ag to pure Au; (4) this dependence of Do In-
2145 dicates that entropy of migration of a vacancy decreases

by 211 from pure Ag to pure Au; (5) at a given composition,
North Carolina U. [Dept. cd Physics] Chapel Hill. DO is larger for Au* than Ag' by zbout 40%,, this can bo

GIANT DISLOCATION LOOPS IN SILVER CHLORIDE accounted for semiquantitively; (6) the decreases In the
CRYSTALS (Abstract), by A. Fukai and L. [M. ] Q's for both tracers with increasing Au content consist
SIfkin. [19621 flip. [AF 49(638)865) Unclassified of comparable contributions from decreses in vacancy-migration energies and formation energies; and (7) at

Presenteal at meeting of the Amer. Phys. Sc. , low temperatures, the measured D's are almv.U invaria-Baltimore, Md., Mar. 26-29, 1962. bly higher tan expected, even though the penetration
plots are normal.

Published in Bull. Amer. Phys. Soc., Series II, v. 7:
210, Mar. 26, 1962.
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2147 ELEMENTARY PARTICLE PROCESSES, by L. Halpern.
[1962] [31k). icl. diagrs. rets. (AFOSR-J330)

North Carolina U. Dept. of Physics, Chapel Hill. (AF AFOSR-61-72) AD 408007 Unclassifisd

QUANTIZATION OF FIELDS WITH INFINITE-DLMEN- Also published in Nuovo Cimeoto, Series X, v. 25: 1239-
SIONAL GROUPS. MI. GENERALIZED SCHWINGER- 1269, Sept. 16, 1962.
FEYNMAN THEORY, by B. S. DeWitt. May 1962
{65kp. incl. dagrs. refs. (Publication no. 13) With the aid of a suitable perturbation formalism, the
(AFOS6-2572) (Sponsored Jointly by Air Force Office effect of an external gravitational field on elementary
of Scientific Research under AF AFOSR-61-72 and particle processes is investigated. -lectromagnetic
Office ol Naval Research) AD 275778 Unclassified bremsstrahlung by charged scalar particle waves is

treated and the dependpnce of the result on the inserted
Also ;blished in Jour. Math. Phis., v. 3: 1073- data and their empirial limits is analyzed. Application

9 . -Dec. 1962. of the results to gravitational bremsstrablung by parti-
cles of vanishing rest-mass is made. On the basis of

Nonlinear field theories having elementary vertex func- these results, gravitational radiation from elementary
lions of arbitrarily high order are presented. Empha- particle processes is shown to be negligible. Some quan-
sis is given to purely f,-rmal aspects of the theory turn electrodynamic processes of higher order, with
which may be expected to survive generalization to closed loop diagrams are treated in curved space and thesituations in which standard asymnptotic conditions are removal of their infinttes by renor-al1ztion is dis-
mnappllcable. Since the context in which the field non- cussed. Part of the matrix element for the process of
linearities are assumed to appear is that of a non- photon trisection into 3 photons, lis been evaluated and
Abelian infinite dimensional invariance group, detailed an upper limit for the cross-section of this process hasattention is given to the question of a group invariant been obtained in first order approximation in the exter-
measure for the Feynman functional integral. It is nal gravitational field. The magnitude of certain con-
shown that the physically important part of the meas- tributions from higher order terms has been estimated,

A ure is not determined by the group. The theory of the but complete conclusions have nro. yet been obtained. A
propagators and correlation functions are also given number of other processes, involving particles with
which charact.rize the system when invariant variables spin and their radiative correc.iona are treated or dis-
are introduced. The existence of a c-number action cussed. Among the cross-sections of these processes,
functional which contains a complete description of all I- first order perturbation orly that for the trisection of
quantum processes is proved. The second variational phftlo.s becomes significant at the empirical energy
derivatives of this functional constitute the wave oper- limit: these theoretical resualts at present deny experi-
ator for the 1-particle propagators (including all radla- mental possibilities. The role of tez ms of higher order
live corrections) and its nigher derivatives are the re- is rr-t yet known. Experimental possibilities for obtain-
normalized vertex functions. Finally, the implications ing improved knowledge of the empirical upper limit co
for application to quantum gravidynamics are discussed. the energy losses produced on photons are suggested.
Because it leads to nonlocal covariant equatior. for a General emnpirlcal aspects of the theoretical results are
complex metric tensor the way is open to transmu.fa- discubed. The Appendix contains am auxiliary theorem
tions e1 topology at the quantum !evel. (Contractor's on a relation between the second C--riatives of the met-
abstract, modified) ric tensor and the Riemann-Christcffel tensor at points,

where geodesic co-ordinates are introduced.

2148
2150

North CarolinL U. Dept. of Physics, Chapel Hill.
North Carolina U. [Inst. of Statistics] Chapel Hill.

QUANTIZATION OF FIELDS WITH INFINITE-DIMEN-
SIONAL GROUPS. IHL. GENERALIZED SCHWINGER- ON SOME CONNECTIONS BETWEfEN THE DESIGN OF
FEYNMAN THEORY, by B. S DeWitt. [19621 [211. EXPERIMENTS AND INFORMATICN THEORY, by R. C.
inc. diagrs. refs. (AFOSR-J227) (Sponsored jointly Bose. [1960] 1301p. (In cooperatimo with Case Inst. of
by Air Force Office of Scientific Researcn under Tech., Cleveland, Ohio) (Computin, Center publ. no.
AF AFOSR-61-72 and Office of Naval ttesearch) 1022) (AFOSR-J441) (AF 49(638)213) AD 408295
AD 400855 Unclassified Unclassified

Also lished in Jour. Math. Phys., v. 3: 1073- in Bull. Inst. Intermat'l. Stat., v. 38:
1093, Nov.-Dec. 1962. 257-271,1961.

For abstract see item no. 2147, Vol. VI. For abstract see item no. 1863, Vol. IV.

2149 2151

North Carolina U. [Dept. of Physics] Chapel Hill. North Carolina U. Inst. c" Statistics, Chapel Hill.

ON THE ROLE OF GRAVITATIONAL FIELDS IN SOME RESOLVABLE INCOMPLETE BLOCK DESGNS Wrl H
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TWO REPLICATICVS, by R. C. Bose and it. R. Nair. any pair of treatments depends only on the number of
[192] [16)p. incl. ta2t:)-. (AFOSR-J450) (AF 49(638)- replicates of the treatments, and not on the choice of the
213) AD 407899 Unclassified particular pair of treatments from the set of all similar-

ly replicated pairs. A further advantage of balance isAlso pulished in Sankhyi , nlan Jour. Stat. , Y. 24. the relatively simple form of analysis, but this aspect is

Series 1- 9-24, Feb. 1P32. of secondary importance, since general methods are
aoaalable for the analysis of incomplete block designs.

A claw. of resolvable incomplete block designs with 2 Only those designs are considered in which each treat-
replications Is given here. This includes the 2 known merit Is replicated either r 1 or r 2 times, with r1 < r 2;
replicate designs, which are either the sample square treatments will be called rare and frequerl treatments.
or rectangular lattices and their extensions. The de- Then all comparisons between 2 rare treatments will be
frmu in this class are not necessaryly PBEB designs of equal accuracy, as will be all comparisons between 2
but their duals are PBIB designs with 3 associate frequent treatments, and all comparisons betwel n a rare
classes. Nevertheless the treatments in these designs and a frequent treatment. However, the 3 types of co9-
have an association scheme with a maximum of 7 as- parison win generally not be of equal accuracy.
sociate classes. A C ist of all the designs with k T 10
belonging to this class has been prepared and methods

B construction designs explained. The necessary 2154
formulae for analysis whih recovery of interblock in-
formation are derived. (Contractor's abstract) North Carolina U. [Inst. of Statisticon Chapel Hillm

THE EQUATION aM = bNcP IN A FREE CROUP, by
2152 R. C. Lyndon and M. P. Schutzenberger. s 1962a [10op.

North Carolina U. [are. of Statisticsi Chapel Hill. eA o in F s n t ach iftes

Published in Michigan Math. Josr., v. Th 289-298,RESPONSE MODEL COEFFICIENTS AND THE Wl.Dl- Dec. 1962.
VIDUAL DEGREES OF FREEDOM OF A FACTORIAL

DESIGN, by R. C. Bose and R. L. Carter. [ 1962p The par estion of finde all solutions for the equation[12]p. (AFOSR-j474) (AF 49(638)213) AD 408214 aM c n•fregops itesonyfnoef
Unclassified a = cPiafregopIofitrsonyfnnef

the exponents is 0 or 3 ; it is assumed that M, N, P ea 2.
Alsolmb/shd i Bioetrcsv. 8: 10-11, uneThe equation possesses obvious solutions for which a, b,

19usig.he d in tr icve and c are all powers of a common element; it is shown
here that these are all solutions. Some properties of

A model it presented which gives the response corre- sheficently l o regerall g onem ect tha

spowia to any point We the factor space (not necessarily free group are discussed. In section 3, the problem of

r spmple point) in terms of tomponert-funcions which, finding all the sol-tions of the equations aM = pscP in G
In turn, depend only on the experimental levels era- is reduced to that of finding all solutions of each of 2
ployed. Examples are included, showing how this equations in F. I is shown in turn that each of these

response may be expressed as e linear combination of equations has only the obvious solutions. The greater
the c ioonal effecs and interactions; this represen- part of the argument deals with the case that one of the
tatson permits interpolation along the response surface, exponeuts is 2 or 3. Tais suggests that arbitrary equa-"uIng these effects and interactions as coefficients. tions in powers of elements from a free group have only

Finally, It is shown that, in the general multifactor more or less obvious solutions when the exponents are
case, the transformation between the conventional e2- sufficiently large. More generally, one may expect that
fects (normalCzed by constant multipliers) and the in some sense more complicated equations have fewer
responses at the sample points is the Kronecker prod- solutions, with only rather special equations possessing
uct of matrices whose elements are component-func- genuinely nondegenerate solutions. Thus the equation
tions for the individual factors. am = bNcPdQ, which possesses a wealth of nontrivial

solutions when all 4 exnonents! r~re 2, appears to have
2153 only obvious solutions when all exponents are large.

North Carolin U. [Inst. of Statistics] Chapel Hill. 2155

BALANCED BLOCK DESIGNS WITH TWO DIFFERENT North Carolina U. Inst. of Statistics, Chapel Hill.
NUMBERS OF REPLICATES, by L. C. A. Corsten.
[1962] [21]p. (AFOER-J624) (AF 49(638)213) AD 414099 FINITE COUNTING AUTOMATA, by M. P.

Unclassified Schutxnberger. [1962] [17)p. (Sponsored Jointly by Air

Force Office of Scientific Research under AF 49(638)213
Alspublished In Biometrics, v. 18: 499-519, Dec. and Commonwealth Fund) Unclassified

Published in Inform. and Control, v. 5- 91-107, June
This paper attempts a systematic attack on the problem
of construction of incomplete block designs having un-
equally replicated treatments, but otherwise balanced in A family R1, of sets of words which is a generalization
the sense that the accuracy of the comparison between
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of the family of regular sets is defined. The treatment GALAXIES, by H. D. Greyber. June 1, 1962, 40p. Incl.
is entirely algebraic and can be considered as an at- dlagrs. tables, refs. (Scientific rept. no. 3) (AFOSR-
tempt towards a classificatiov .1 the infinite monolds 2958) (AF 49(638)555) AD 285856 Unclassified
of finite-dimensional rational matrices which are the
semidirect sum of finite mon• ids. If F is the set of in- In the theory discussed, ideas of plasma physics and
put words, a finite counting a.tomaton B of order q is magnetohydrodynamics are invoked for explaiin the
the integral-valued function cf F that is given by (1) a general circulation of gas through a spiral galazy. In
finite set of (q + )tuples (e) (F' F 1  particular, a general dipole magnetic field in the region

iiteofrguplrvets J close to the center of the galaxy (whose axis roughly co-
F.Jq F'+, o) regularevents F),i (IIJIM q 1,..., incides with that for the galaxy) is assumed and the con-

sequences studied. Thus for the charged gas and dust,
qM i q), (2) a polynomial i with integral coefficients in gravitational and magnetic fnrces are assumed to play
the variates 1,.. M;for each ft F, Of Is defined as comparable roles. Before discussing the theory how-"ever, the evidence for the structure of spiral galaxies is
I(•If, a2 f..., ctMf) where ej denotes the number of reviewed, especially in the neighborhood of the galactic

factorlzations f = lf.., fj + 1 of f irto q1 + I words center.

such that f 1 F'4,i (I * i * q . 1). The support of o 2158

is the set fie F: of j Q] and R, is the family of sup-
ports of all such a. B is said to be linear if W is linear. Northeastern U. [Dept. of Physics] Boston, Mass.
Let 3-g 8 = q' if q' is the least integer such that for all
non-empty words f, Isf I is bounded by a constant mul- RELATIVISTIC TREATMENT OF PLASMA, by G.
tiple of the Sn power of the length of f. The main re- 1-n- and H. Yilmaz. Sept. 1, 1962 [8)p. (Scientific
sult is that deg a is the greatest lower bound of the rept. no. 4) (AFOSR-2959) (AF 49(638)555)
numbers r a 0 such that limr sir (IfI - ,)Ifj-rsfjf -. 0; Unclassified
also that there is a linear firte counting automatonE
identically equal to S whose order is precisely a-• g. Presented at anternat'L School of Physics "Enrico
It is proved that tne family R. is closed under union, Fermi": Twenty-Fourth Course on Space Exploration
intersection and product, but is not closed under the and the Solar System, Varenna (Daly), June 4-16, 1962.
star operation as is the family of regular sets. (Math.Rev. abstract) The equations of plasma physics are obtained from a tow

fundamental principles and in a relativistically covari-

ant form. The general principles used are: (I) the rela-
2156 tivistic Invariance, (2) causality requirement, and (3)

the positive definitiveness of energy. These are general
Northeastern U. [Dept. of Physics] Boston, Mass. statements which are valid for all phenomem, whether

electromagnetic or not. In addition to these, the prlncl-
LORENTZ INVARIANT PROPAGATION OF EM WAVES ples of charge conservation and of gauge invariance are
IN A PLASMA WITH DENSITY GRADIENT, by G. employed to introduce electrodynamics. Other require-
Lanza, P. Rothwell, and R. Spurr. [1961] 20p. ments for emxmple, the conservation of energy-mo-
(AFOSR-1617) (AF 49(638)555) Unclassified mentun and angular momentum, etc. will not be con-

sidered as independent principles since these are the
In order to obtain solutions which are Lorentz invariant, consequences of the homogeneity and isotropy of the
the relativistic Boltzmann equation of Clemmow and Lorentz space.
Wilson together with Maxwell's equations are applied
to a plasma in a constant magnetic field. assuming a
variable density in the z direction and hence, a varia- 2159
ble collision frequency. The assumption is that E = ei(A
gives 2 fourth order differential equations which are Northeastern U. Dept. of Physics, Boston, Mass.
solved for the plasma and electromagnetic modes,
respectively. The modified solutions of the usual dis- [THEORY OF PLASMA OSCILLATIOKS, by G. Lana
persian relations resulting from the Lorentz form and Fiiml rept. Sept. 30, 1962, 13p. incl. res. (AFOSR-
the assumptions di variable density and collision fre- 3899) (AF 49(638)555) Unclassified
qur'cy are exmined for an effective density gradient
an possible coupling between the different types of The main objective of the study was to conduct research
waves. Finally, the mode properties are exmined in in the general field of plasma Instabilities. Some of the
the inertial frame of an observer moving with relative topics covered are: (I) Normal mode treatments of
velocity with respect to the plasma. pinch instabilities; (2) Magnetobydrodynamic shock

waves; (3) Relativistic treatment of plasma; (4) Lorentz-
invariant treatment of the propagation of EM waves In a

2157 plasma with a density gradient; (5) Steady-state dymm-
ics of spiral galaxies; (6) Conventional and plasma ther-

Northeastern U. Dept. of Physics, Boston, Mass. moconpiza; (7) Calculation of thermopower factor for a
plasma and a metal- and (8) Zeeman research.

ON THE STEADY-STATE DYNAMICS OF SPIRAL
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2160 the trans Isomers are not bafe-catalyzed, whereas
tb a cis isomsers hydrolyze more rapidly in al~lmne

Northrop Corp., Hawthorne, Calif. solution. (Contractor's abstract)

ELECTRICAL DISCHARGE ACROSS A SUPERSONIC
JET OF PLASMA, IN TRANSVEMSE MAGNETIC FIELD, 2163
by S. T. Demetriades and P. D. Lena. [19821 [3 1.
incl. diagr. (AFOSR-J739) (AF 49(638)1160) North-wezftern U. Dept. of Chemistry, Evanston, Rlu.
AD 47.4144 Unclassiftied

ACID CATALYSI1S OF THE HYDROLYSIS OF ACLTA-
Also published in AIAA Jour. , v. 1: 234-236, Jan. 1963. TOPENTAY'MINE COMPLEXES OF COB3ALTWI1) RHO-

DIUM(Ifl) AND IRIDIUMUI(Il) by F. Monacelli, F.
Observations were made of the discharge between 2 Basolo, and R. G. Pearson. [1062] [101p. inc. diagrs.
electrodes placed across a supersonic stream of ion- tables. reif'. (AFOSR-2376) (AF 49(638)315) AD 407710
lied gas. A magnetIc field transverse to both the flow UnclarziUled
direction and the eiectrode axes was applied. Visual
observations at the behiavior of the discharge with andj Presented at. meeting of the Italian Chem. Soc., Naples
without magnetic fields are described, and qualitatiye (Italy), May 1962.
explanations of the cbserved phenomena are proposed.
(Contractor's abstract) Alsoqpblished In Jour. Inorg. Nucl. and Chem., v. 24:

12TM-l5bUDec. 1902.

2161 The syntheses of [M1(NH ) (RCOO)X(GO 4 )2 where M

Northwestern U. Dept. of Astronomy, Evanston, 111. ~ rI(I)adNO 1 3 0, (CH3 )3 C

RESERCH N STLLARIMAG MOTON AD S~Nor CF 3 COO- are described. The rates -4f hydrolysis of

RIEARCH ON, STELA R MAG MOIO Woo Sn..Wht. Fina these complexez! as well as the corresponding Co(M) sys-

interim rept. Sept. 1, 1960-Aug. 31, 1961, Jtn. 18, tems were determined In acid, 1H~j 0. 01-0. 1 Md. in
1962. 3p. (AFOSR..2075) (AF 49(638)941) AD 273154 all cases the rates cf hydrilysi. increase with increase

Unclassified of acid concentration. Thc .oeclharlsm of acid hy-
drolysis of these systems Is discuss, 1. (Contractor's

Detailed ch ..aber tests were conducted on the balloon- albstract)
borne system prior to Its actual usage. Following a
series of delays, the system was put into use gathering
jround-based scintillation, stellar motion and IR data. 2164

Northwestern U. Depi. of Chemistry, Evanston, 1ll.
2162

ACIDODIETHYLErNETRIANMIEGOLD (In1) COMPLEXES:
Northwestern U. Dept. of Chemistry. Evanston, Ill. PREPARATION, SOLUTION CHEMISTRY AND ELEC-

TRONIC STRUCTURE, by W. H. Baddley, F. Basolo,
SYNTHESI AND CHARACTERIZATION OF SOME DIA- and others. 1962. 34p. incl. diagrs. tables, refs. (In
CIDOTETRAAM&IiiERHODIUM (111) COMPOUNDS. by cooperation with Columbia U., New York) (AFOSPE-
S. A. Johnson and F. Basolo. [1962] [8]p. inci. dtagr. 4701) (AF 49(638)315) AD 407679 Unclassified
tables, refs. (AlFOS11-2253) (AF 49(638)315)
AD 407714 Unclassified Also published in Jour. Inorg. Chum.. v. 2: 921-928,

Oct. 1963.
Alsopulisedin Inorg. Chem., v. 1: 925-932, Nov.

11627 The preparation of acidodiethylenecriaminegv..d (MI)
salts with the general formula [Au (dien) XIX2 (dien=

The synthesis of salts of the complex cationis H22 4 C H4N2anX=C-Br1ireotd

teRhameen1, thren or NHr3,en , ardscibe. dmilarly complexes are acids in aqueous solution, ionizing atetrmee, ten, r tienare escibe. S~ilaly.proton from one of the amine nitroger atoms. The re-
preparations are given for salts of the type ~ut ojgt ae,[u(itr-)I de-)=de

[R~n 2 XrwhrX CBrINOoN, less 1 proton and X = C1-, Br-, I- were isolated.

and for those of the type [Rb(en)2XClr~n where X =Eauilibrium constants for (N-H) ionization and fol the
SCN- NO or N Inmostcas. itwaspossblehydrolysis are given. Electronic spectra of the [Au

SCN 2 ,o N 3 . nmo a' twspsil (din*f and iAu (dien-H)Xr* complexes are assigned
to isolate both the cis and trans isomers. Proof of using a molecular orbital level classification. (Contrac-
structure for the Isomers of [Rh(en) 2 Cl21* was obtained tor's abstract)
by resolutitoa,.1 the cis form. In all other cases struc-
tural assigumen. zas based on measurements of absorp-
tion sypcctra. For the [RhAmCI 2 P* systems there was

the supporting evidence that the rates of hydrolysis of
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2165 vapor phase B. The surface reaction fe much less
pr(ominent in the sequence A - C - E + F. A trer active,

Northwestern U. Dept. of Chemistry, Evanston, Ill. impregnated platinum-alumina wast investigated In 3
mesh sizes, M0-100, 40-60, and 20-40. The first be-

THE HYDROGENOLYSIS OF DICYCLOPROPYL- haved normally but the third rave much leess C and a
ME!-THANE ON NICKEL CATALYSTS, by J. Newhiam Large initial ratio F/C. This behavior is dignostic of
and R. L. Burwell, Jr- 119621,[7l]p. inc. diagrs. large concentration gradients in the catalyst pores.
tables, refb. (AFOSR-2219) (AF 49(63fi935) 'rho very active platinum- charcoal gave even more ex-

Uaclass3Lied trevie behavior. The extreme cases of dIffuslonal con-
trol do not agree very well with a model which aszumies

Also pblishedin Jour. Phys. Chem. . v. 66: 1438- cylindrical pores. This matter and the effect of chan-
T4 A 2. nelling upon selectivity are discussed. (Contatr'

abstract)
Thiis paper deals with the hydrogenolysis of dicycio-
propylmnethane (A) on nirkel- silica, reduced nWckel ox-
.de, and nickel wire at 55' in a flow reactor. Diffu- 2187
bional control was negligible. Resuits differ in 2 major
ways from thnse on platinum (see ttem no. 2166, Vol. Northwestern U. Dept. of Chemistry, Evanston, Ill.
VI), a much increased yeild of 2-niethylbexane (E) and
the intrusion of demethanation. E amounts to about SYMMETRY NUMBERS AND REACTION RATES, hy
VS~ of the final lieptane product which Indicates that E. W. Schlag. (1962] [31p. Incl. diagrs. (AFOSR-
cleavage af the first and of the second rings occurs 3877) (AF AFOSR-62-83) AD 415837 Unclassified
preferentially in opnaosite locations and, therefore,
w-th some difference in mechanism. The double ring Also published in Jour. Chem. Phys. , v. 38: 2480-
opening reaction via a surface reaction Intercepts the 248Z, May1, 163.
formnatior. of -iesorbed isabutylcyclopropane (C) to a
niuch greater extent than on platinum. The large yield it is shown that absolute rate theory, in its use of sym-

E results from predominant cleavag-e of a bond adja- metry numbers in the rotatlonl partition functions,
cent to the side chain during the opeing of the second does not provide an Infallible method for considering the

'n.T1,e mechanism of ring opcni;:4 is discussed with possibility of multiple reaction paths. The conditions
ILL tentative conclusion that the initial ring opens via under which this method must fail are considered; and
t!r-ration of 1, 3-diadsorba-d 2-substituted clyclopro- hence, in absolute rate theory calculations, a correc-
pane either by direct reaction of physically adsorbed A tion factor must be included beyond that .or vided by the

.r frin 1-munoadzorbed 2-substituted cyclopropane. symmetry numbers. A general method its given for Cal-
The adsorbed bpecies formed hit tlhis reaction either culating the reaction path multirtliclty; a direct count
dtisoro or further react to open the second ring beforce of all possibilities will, of course, always provide the
a.!sorption. About 10% of the- initial ring cleavage leads correct answer. (CoAtractor's abstract)
to demret-hanatlon oy breaking 2 bonds In the cyclopropyl
ring. The effect of temperature upon salectivities is
miuch smailler than en platinum. (Contractor's abstract) 2168

Northwestern U. Dept. of Mathemaatics, Evanston, Ill.

AN ELEMENTARY PROBABILr.Y APPROACH TO
Ncm-thwestern U. Dept. of Chemistry, Evanston, ill. FLUCTUATION THEORY, by S. C. Port. Mar. 15,

1962, 54p. inc. tables, refs. (AFOSR-3233) (AF 49-
THE 11YIROGENOLYSIS OF DICYCLOPROPYL- (638)877) AD 274019 Unclassified
MEFTHANE ON' PLATINUM CATALYSIS, by J. Newbham
2nd R. L. Burwell. Jr. [19621,188p. incl. diagrs. Also pblished in Jour. Math. Anal. and Appl., v. 6:
tables, refs. (AFOSR-2220) (AF 49(638)935) lIN. 15, _FEib7Th6

Unckissifiled
Probilems connected with the fluctuation of the sums of

A!E-o published in Jour. Phys. Chem., v. 66. 1431- independent and identically distributed random variables
.438, Aug. 1962. are discussed. Basically these problems consist in find-

ing the distrioution of various functions which are defina-
The hydrogenolyst. of dicyclopropyl methane (A) ha-s ble in terms of the sums and which give a measure (in
been studied in a flow reactor at 52% H2 .'A 16, on some sense) at the amount of oscillation which the sums
coprecipitated platinunt-alumnina, 2 impregnated plati- undergo.
num-aluminas, platinum-pumice, and platinum-char-
coal. Compound A hydrogenolyzes to butylcyclopro- 26
pane (B) and isobutylcyclopropane (C). B further hy- 26
drogenolyzes to heptane (D) and 2-methylhexane (E); C
to E and 2, 4-dimethylpentane (F). The ratios B/C in Northwestern U. Dept. of Medicine, Chicago, 11l.
the first reaction and D/E in the second are about 1/6 TEI~~A~O FNNOI EEGNSWT
and E/F in the third is about 1/15, but there is some TEIT ATO FOINCDTRETMT
variation from catalyst to catalyst. Over halt of the
sequence A - B - D + E proceeds directly to D - E by a
surface reaction which intercepts the formation of
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PROTEIN IN PAPER ELECTROPHORESIS. by H. M. 2171
Dowtien, W. R1. Koehler, and G. Batrleux. j1961]
[61p. incl. edagrs. table, refs. (AFOSR-24) (AF 49. Northwestern U. lDept. of Political Science] Evanston, Ill.
(638)3211) Unclassified

CONCE'•-'JAL STRUCTURE AND GROUP PROCESSES
Alsop pubise6 in Clili. Chemn., v. 7: 482-487, Oct. 1961. IN AN 11NTERNATION4 SIMULATION. .-ART L THEPERCEPTION OF SIMULATED NATIONS: A MULTIDI-

Addition of polyomyethylene noolonic detergents to the MENSIONAL ANALYSIS OF SOCIAL PERCEPTION AS
buffer in paper electrophoresis results in alteration of AFFECTED BY SITUATIONAL STRESS AND CHARAC-
the rate of migration and shape of protein peaks. At TERISTIC LEVEIS OF COMPLEXITY. IN PERCEIVERS,
low detergent concentrations, disruption of paper-pro- by M. J. Driver. Apr. 1962 [356]p. incl. dlags.
rein bladisg leads to faster migration and sharper peaks. tables, refs. (AFOSR-3439) (Sponsored jointly by Air
At high detergent concentrations, interaction of detergent Force Office of Scientific Research under AF 49(638)742,
with protein leads to slower migration and broader peaks. Office of Naval Research, and National !:-&1tute of Men-
On glass-fiber paper, which binds protein less stroegly tal Health) UncLassified
than ordinary cellulose filter paper, only slowing of ml-
gration occurs upon addition of detergent to the buffer. The purpose of the study was to uncover 0i1t beneral
Electrophoresis at polysaccharides using buffer-contain= structure of the concept used to perceive s'K-al groups
ing detergent results in a slight increase in migration, acting as simulated nations, to determine % aether the

complexity and content of this perceptual concept would
21"70 shift under varying situational stresses arid to discover

whether differences in the complexity of this specific
Northwestern U. Dept. of [Metallurgy] and Materials concept could be traced to a measure of generalized cog-

Science, Evanston, Il. nitive complexity. A model was presented in which com-
plexity i- a concept was defined in terms of 3 qualities:

FORMATION AND REVERSION OF GUINIEM- PRESTON (1) amount of dlfferentiation; (2) degree of representa-
ZONES IN AI-5. 3% Zn, by H. Herman, J. B. Cohen, tive integration; and (3) preponderance of internal dy-
and M. E. Fine. Apr. 1962 [361. incl. illus. diagrs. namic properties of stimuli over more primiti7e external
tables, refs. (AFOSR-J46) (AF A9(638)524) AD 292259 characteristics. The theory advanced was that corn-

Unclassified plexity would relate to stress in a curvilinear fashion.
Moderate stress should induce greater complexity in

Also published in Acta Metall., v. 11- 43-56, Jan. 1963. social perception tian eliher too mild or too intense
stress. In addition, it was expected that at most stress

Formation reversion, .nd reformation of GP zones in levels differences in complexity can be related to differ-
AI-5. 3 at. Zn were stmdied through measurement of ences in the characteristic levels of cognitive complexity
electrical resistance, Young's modulus, critical re- in perceivers. In general, the study found that by mul-
solved sheat stress, and small-angle scattering of x- tldimenslonal scaling meanL-gful dimensions in the con-
rays. A definite zone radius of approximately 9 A is cept employed to perceive simulated nations could be dis-
associated with the resistance maximum or plateau covered. It was also found that both content and struc-
which ts observed during aging. This zone is inde- ture in this social concept varied in provocative ways as
pendent of aging temperature or whether tt e zones fto'•m a function of situational stress and characteristic levels
on aging or reaging after reversion. After a :ong aging of generalized complexity in perceivers. (Contractor's
treatme-±, about 1/2 of the Zn atoms present are as- abstract, modified)
sociated with zones; after reaging only about 1/4 are
associated with zones. The intensity maximum in the
small-angle x-ray scattering curve early in the aging 2172
process is apparently due to a shell depleted in Zn about
each zone. There is no incubation time for aging or re- Northwestern U. [Dept. of Political Science] k-ranston, Ill.
aging. The kinetics of formation of zones on aging aod
reaging depend upon vacancy concentration and supersat- INTER-NATION SIMULATION: AN EXAMPLE OF A
uration, these vary with aging temperature, time, and SELF-ORGANIZING 3YSTEM, by H. Guetzkow. [1962]
previous treatment. In the absence of a large ezcess [14]p. incl. refs. (AFOSR-J373) (Sponsored jointly by
in vacancies (this is the situation during aging or late Air Force Office of Scientific Research under AF 49-
in the direct aging process), the relation of the com-.o- (038)742 and AF AFOSR-62-63, and [Office of Naval Re-
sition of the solid solution abom the zone to the spinodsl search]) AD 407630 Unclassified
composition is particularly imfortant and the rate of
zone formation decreases with an increase in aging Also published in Self Organizing Systems, Proc. of
temperature. In the initial stages, when there are Conf., Chicago, Ill. (May 22-24, 1962), ed. by M. C.
large numbers of vacancies, the rate increases with an Yovits, G. R. Jacobi, and G. D. Goldstein. Washington,
increase in aging temperature. (Contractor's abstract, Spartan Books, 1962, p. 79-92.
modified)

Simulation is an operating repres'itation of central fea-
tures of reality. Simulations may take the form of war
games, of pilot chemical plants, of computer-inventory
systems. The efforts in simulation were stimulated by
2 streams of intellectual endeavor, one represented in
the war game and the other deriving from the social
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psychological group experiment. Events, as recorded charge. Radiation losses ire found to be unimportant at
in all their variety in historical and contemporary docu- distances downstream of the electrical discharge when
ments, are the usual basis for the development of theory the gas density is low. (Contractor's abstract)
about relatior.s among nations. This theory must ex-
plain and eventually predict these International events.

2175

2173 Nortawestern U. Gas Dynamics Lab., Evanston, M.

Northwestern U. Gas Dynamics Lab., Evanston, Ill. SOURCES OF ERROR IN THE MICROWAVE DIAG-
NOSTICS OF PLASMAS, by R. Warier, M. Brodwin,

ELECTRON DENSITY AND COLLISION FREQUENCY and A. B. Cambel. [1962] [3)p. incl. diagra. [AF 49-
OF ARC-HEATED ARGON PLASMA, by R. C. Ward.-, (638)879] Unclassified
M. Brodwin. %nd A. B. Cambel. Jan. 1962, 63p. incl.
illus. diagrs. tables, refs. (AFOSR-3045) (AF 49- Published in Jour. Appl. Phys., v. 33: 2868-2870,
(638)879) AD 276909 Unclassified

A, investigation of the electrical properties of an argon Errors in the microwave diagnostics of plastras were
plasma flow was conaucted in an are-heated ;lasma tu=- investigated with the use of dielectri" and conducting
nel using microwave diagnostics. In particular, phase models. The results indicate that plasma property
shift and attenuation measurements at 78 and '35. 3 kmc measurements utilizing reflection and transmission
were made to determine the electron density and elec- techniques are in considerable error for small samples
tron colllslio frequency of the argon plasma. The and also that a planar analysis may not be used to Infer
electron denstles as determined from the phase shift the properties of a cylindrical plasma. (Contractor's
ineast.rements at the 2 frequencies agree !ulte well abstract)
and when compared with theoretical predictions indi-
cate that the plasma flow is not in equilibrium. The at-
tem.ation measurements agree qualitatively; however, 2176
the experimentally derived electron collision frequen-
cies do not agree with presently accepted theoretical Northwestern U. Gas Dynamics Lab., Evanston, Ill.
predictions. Furthermore it has been shown that the
infinite slab hypothesis which is assumed in many of THE SPECTROSCOPIC MEASUREMENT OF TEMPER&-
the current microwave plasma studies was satisfiled. TURE IN TRANSPARENT ARGON PL.SMAS, by C. F.
The microwave interferometer method thus appears Knopp, C. F. GottsabIch, and A. B. Cambel. [1062]
to be a reliable method for determining the electron 13]p. incl. diagr. (AF 49(638)879) Unclassifled
density of plasma flows insofar as the infinite slab
hypothesis is satisfied and the plasma electron density Published in Jour. Quant. Spectros. and Radiative
is below the cutoff value. (Contractor's abstract) Transfer, v. 2: 297-299, July/Sept. 1962.

In general, absorption spectroscopy is impractical in
2174 plasma diagnostics because the radiation intensities are

quite high. Therefore, emission spectroscopy was used
Northwestern U. Gas Dynamics Lab., Evanston, Mll. in this study. Tk- technique described here is an adapta-

tion of an astrophysical method developed originally by
THE EFFECT OF RADIATIVE LOSES ON T. U" AT- Fowler and Milne, and later treated analytically by
TENUATION OF ELECTROMAGNETICALLY DRIVEN Larenz for the case of transparent plasmas. The experi-
SHOCK WAVES, by J. A. Thornton and A. B. Cambel. mental utilization of the Fowler-Milne method is din-
[1962] [131p. Incl. dlagrs. refs. (AF 49(638)879) cussed and obser ations in connection with an argon arc

Unclabsified jet are described. On the basis of '` seratious, It
can be suggested that the method of r u.,er-Mllne may

Published in Jour. Quant. Spectros. and Radiative be used to advantage in determining the temperature of
TFai Ter,v. 2: 249-261, July/Sept. 1962. laboratory-type plasma arcs commonly used In studies

of hypersonics and magneto-gasdynamic power
The approximate. I dimensional blast wave theory of generation.
Harris is mod&.1i to take into consideration the effect
of radiation los 'es from plasmas behind strong shock
waves produced In electromagnetic shock tubes. The 2177
semi-empirical :adiation theory of Kivel is used in
evaluating the rezulting modified shock expansion equa- Northwestern U Gas Dynamics Lab., Evanston, Ill.
tion. The influen,'e of various shock tvbe operating
parameters such at, energy input and ambient density THERMOPHYSICAL PROPERTIES OF PLASMAS, by
on the shock wave velocity attenuation via radiation Is R. C. Warder and A. B. Cambel. Final rept. Mar. 15,
examined. The predictions suggested by the proposed 1960-Mar. 14, 1962. July 1962, ep. incl. refs. (AF 49-
theory are confirmed by means of experimental data (638)879) AD 283512 Unclassified
obtained in a conical discharge section electro-mag-
netic shock tube. R is seen that the most severe effect Current research Is concernsd with determining• (1) tOd
due to radiative losses occurs near the gaseous dis- kinetic coefficients for the recombination of ions and

electrons, ant the elf ect of radiative transfer to high
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Mach number shock -waves; (2) the effect of electron- WITH WALL FRICTION, by S. -S. Liu and A. B. Cambel.
neutral particle collislon on the transmission and re- [1962] [5p. incl. diagr. table, refs. [AF AFOGR-62-
flection of microwaves incident an the p 'lanss, and 307] Unclassified
the tensor electrical conductivity of the plasma; and (3)
the velocity distribution and therrol conductivity 4 a Published in Phys. Fluids, v. 6: 792-790, June 1963.
conventional plasma jet, and the electrical conductivity,
and viscosity of a plasma as a function cf Its !hermody- The case of 1-dimensional magnetogasdynamic flow un-
namic state. der the influence of wall friction is investigated. In par-

ticular, the case of an infinitely conducting, compressi-
ble plasma is studied when the flow direction and the di-

2178 rection of the magnetic field are at right zngled to one
another. It is shown that all flow variables can be ex-

Northwestern 01. Gas Dynamics Lab., Evanston, Ill. pressed as functions of the ratio of the local flow velocity
to the Alfv~n velocity. It is shown that the flow has a

MICROWAVE DIAGNOSTICS OF ARC-HEATED PLAS- variety of regimes delineated by specific singularities
MA, by R. Warder, W. L. Nighan and others. 11962] and extremities. A typical magnetogasdynamic Fanno
[21]i. incl. diagra. (AF 49(038)879 and AF AFOSR- flow chart is.presented and it is ncted that the flow dif-

62-307) Unclassified fers markedly from that encountered in classical gas-
dynamics. (Contractor's abstract)

Published in Symposium on Dynamics of Manned Lifting
Sietay--i-'try, Philadelphia, Pa. (Oct. 1962), ed. by

S. M. Scala, A. C. Harrison and M. Rogers. New
York, Wiley and Sons, 1963, p. 185-205.

An investigation of the electrical properties of argon 2180
and nitrogen plasma flows have been conductsd In arc-
heated plasma tunnels using microwave diagnostics.
In particular, phase shift and attenuation measurements Northwestern U. Technological Inst., Evanston, Ill.
at 78, 81.', and 85. 3 kmc have been made to determine
the electron density and electron collision frequency of INSTABILITY ANALYSIS OF CYLINDRICAL SHELLS
the plasma flows. The electron densities as determined UNDER HYDROSTATIC PRESSURE, by G Herrmann.
from the phase shift measurements at the various fre- [19621 [6]p. incl. tables, refs. (NASA technical note
quencies agree quite well and, when compared with no. D-1510) (AFOSR-64-0135) (AF AFCSR-63-100)
theoretical predictions, indicate that the plasma flow is AD 436157 Unclassified
not in equilibrium. The attenuation measurements
agree qualitatively; however, the experimentally de-
rived electron collision frequencies and herce, d-c Also published in Proc. N•ta'L Aeronaut. and Space
conductivities do not agree with presently accepted Admin. coat. on islability of Small Structures,
theoretical predictions. Furthermore, it has been Langley, Va., 1962, p. 239-244.
shown, the infinite slab hypothesis which is assumed
in many of the current microwave plasna studies was
satisfied. The microwave interferometer method thus
appears to be a reliable method for determining the A general bending theory of circular cylindrical sbc!i
electron density of plasma flows, under the influence of initial stress is expressed t. re-

examine the theory and to compare the results wi:h
2179 those of previous investigations. The otcame was the

establishment of a simple but accurate expression for
Northwestern U. Gas Dynamics Lab., Evanston, ill. the buckling pressure applicable to a wide range of shell

dimensions.
ONE-DIMENSIONAL MAGNETOGASDYNAMIC FLOW
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2181 As neutron diffraction has been extended to Investigations

of the structures cl more complex crystals, it has
Ohio State U. Research Foundation. Dept. of Chemistry, become necessary to collect measurements of a larger

Columbus. number of integrated reflections. The long counting
times required have directed attention to the develop-

SYNTHESIS AND PROPERTIES OF HIGHLY HINDERED ment of automated single crystal diffractometers.
ALIPHATIC ACIDS, by M. S. Newman and T. Because of the complexities and cost cf the punched
Fukunaga. [1962] [3]p. 'ncl. table, refs. (AFOSR- card or tape method of automation, it appeared worth-
J682) (AF 33(616)3412) AD 412381 Unclassified while to survey more generally the possibillties available.

This report describes 3 cases of practical importance;
Also published in Jour. Amer. Chem. Soc.. v. 85: (1) normal beam method, (2) equl-Incllnation method,
1176-1178, Apr. 20, 1963. and (3) flat cone method. All 3 methods permit the

mapping of a large number of reflections without re-
The synthesis of se-eral highly hindered aliphatic orientation if the crystal relative to the diffractometer
acids is described as well as certain reactions of axis. This is a great advantage as compared with the
these acids. The failure of triethylcarbinyl ditert- use of the crystal orinter since only 2 instead of 4
butylacetate to react with an amide ion provides an automated drives are required.
example of steric hinderance to proton removal.
Ionization constants in 40% methanol at 40" for a
number of hindered aliphatic acids have been deter- 2184
mined and are listed. (Contractor's abstract) Ohio Ste U. Research kcundation. [Dept. of

Mathematics1 
Columbus.

2182
NONLINEAR VIBRATIIE SYSTEMS HAVING INFINITELY

Ohio State U. Research Foundation. Dept. of Chemistry, MANY LIMIT CYCLES, by K. Kiotter and E. Kreyszig.

Columbus. Final rept. Apr. 1962, 18p. Incl. diagrs. (AF 49(638)
990) Unclassified

THE CONDUCTANCE XAD DIELECTRIC CONSTANTSTHSILE R C ODUCTANCE, SILVDR DIE CTRIC C ANTS The paper contains an analytical investigation if the
OF SILVER IODIDE, SILVER IODOMIIRCUrRATE AND limit cycles- ifii system given by • - (Sgn 4)--
CUPROUS IODOMERCURATE, by P. Splitstone and 22 2

P. M. Harris. Aug. 1962, 54p. incl. diagrs. tables, c2 2 c2

(ALF49(638)397) AD 289557 Unclssified 2 cos aq + T (q) = 0 with a > 0, f(q) is an odd(A.F 496837 D295 ntsiid22"

polynomial with nonnegative coefficients, and theThe capacitances and loss factors i f-LCu 2HgI 4 and constants are denoted in a fashion convenient for the

gI (as brlquet, i have been measured it the frequency system investigated. It is shown that limit cycles exist
and can be characterized in detail without integrating

range 102 to 105 cps and at each of several tempera- the equation.
tures below room temperature. Arguments are presented

to show that al! 3 of these substances are not simple
dielectrics but are characterized by relaxation proc- 2185

esses having 2 (or more) relaxation times. In all
3 substances the magnitude of the conductance in- Ohio State U. Research Foundation. Dept. of Physics
creases with frequency ( at constant temperature) [and Astroromy], Columbus.

as would be expected of a substance whose polariza-
tion is accompanied by dissipation. It is suggested INTERACTIONS BETWEEN ELECTROMAGNETIC
that transport and polarization by ion displacement RADL-TION AND MATTER, by L. C. Brown. Final

occurs by escape of ions from tetrahedral sites of the rept. June -, I 53-Mar. 31, 1962. Apr. 28, 1962,
iodine lattice to octahedral sites of the iodine lattice 8p. incl. refs. (AFOSR-2583) (AF 18(600)772)
to octahedral sites in which the polarizability is ex- AD 293205 Unclassified
pected to be much higher and that this escape prob-ability may be greatly enhanced by the presence of This final report summarizes the research performed
abiion dmyects. under this contract, and ircludes several reprints not

distributed previously as technical notes. The reserrch

is divided into the following sections: (1) microwave

2183 absorption of gases; (2) electronic paramagnetic
resonance; (3) nuclear quadrupole transitions; (4)

Ohio State U. Research Foundation. [Dept. of nuclear magnetic resonances; and (5) theoretical studies.

Chemistry] Columbus. A brief review of each is given.

DESIGN OF AUTOMATED SINGLE CRYSTAL
DIFFRACTOMETER FOR NEUTRON DIFFRACTION,
by P. M. Harris. Aug. 1962, 17p. incl. dlagrs.
(•echnical rept. no. 3) IAFOSR-4017) (AF 49(638)397)
AD 286782 Unclassified
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2186 STUDY OF THE BEHAVIOR OF SOLIDS IN ALTERNAT-
ING AND CONSTANT MAGNETIC FIELDS, by J.

Ohio 3tate U. Research Foundation. [Dept. of Physics Xorringa. Final rept. Jan. 1, 195L-Sept. 30, 1962,
and Astronomy] Columbus. Sp. kRept. no. 19) (AFOSR-3528) (AF 49(638)264)

AD 281R08 Unclassified

A FOKKER-PLANCK EQUATION FOR SPIN RELAXA-
TION, by A. Yoshlmor! and J. Korringa. j1962] 

2
8p. This report lists 13 articles published as a result of

incl. refs. (AFOSR-2586) [AF 49(638)264] research done under this contract.
Unclassified

Also published in Phys. Rev., v. 126: 1054-1060, 2189
Nov. 1, 1962. Ohio State U. Research Foundation. [Dept. of Physics

A method is developed to describe the quantum [and Astronomy] Columbus.

mechanical motion of a few simple spin systems,
with random time-dependent perturbations, in an THEORY OF ANTIFERROMAGNETIC SPIN WAVES

exact manner, I. e. without reference to perturbation IN SOME ME'1 AMAGNETIC CRYSTALS. by A.

theory. It leads to a Fokker-Planck type diffusion Yoshlmori. [1962] 161p. incl. diagr. tables.

equation. When applied to a spin influence, by a (AFo6R-j759) (AF 49(638)264) AD 414044

fluctuating local field (Abragam's model), this gives Unclassified
rise to a (microscopic) Bloch type equation for the
spin operators. An application to a system of 2 Also published in Phys. Rev., v. 130: 1312-1317,
Identical spins (S = 1/2) with modulated dipole inter- May 15, 1963.
action produces a very complicated diffusion equation
in 8 variables, which simplifies, however, in a case The spin waves of metamagnetic hexagonal layer
of restricted rotation. A model Hamilton-iar for crystals, in particular, NiCI2 and COCl 2, are
quadropole relaxation for S = I gives a relatively calculated in a semiconlnuum model. Temperature
simple result, which reveals an interesting difference vaziations of the specific heat and of the subhattkze
between the relaxatioc in finite and zero external magnetization due to the spin-wave excitations are
fields. (Contractor's abstract) derived and discussed.

2187 2190

Ohio State U. Research Foundation. [Der. of Physics Ohio State U. Research Foundation. [Dept. of Physics
and Astronomy] Columbus. and Astronomy] Columbus.

THEORY OF RELAXATION OF A TWO-SPIN SYSTEM, A GENERALIZED MOLECULAR FIELD THEORY FOR
by J. Korringa and A. Yosblmori. [195111 351p. ANTIFERROMAGNETISM, by R. P. Kenan. [1962]
(AFOSR-2587) [AF 49(638)264] Unclassified 121p. incl. diagrs. [AF 49(638)264] Unclassified

Also published in Phys. Rev., v. 128: 1061-1069, Also published in Proc. Eighth Internat'l. Conf. on

Nov. 1, 1962. Low Temperature Phys., London 0A;t. Brit.) (Sept.

16-22, 1962), Washington, But~erworths, 1963,
The relaxation of a system of 2 inequivalent spins p. 258259)
(S = 1/2, I = 1/2) with 2 non-commuting time
dependent interactions, L e. a randomly modulated
"dipole interaction, and a fluctuating local field acting Di the perturbation term V = 2Jzv [ !• a a a a a

on one of the spins (S), is discussed. The influence j kkk

of the fluctuating field is treated exactly in terms of v has the value n, which is the exact expectation value of

a Fokker-Planck equation, which Is described in the tWe number operator. This choice gives a perturbation

previous paper (item no. 2186, Vol. VI). The dipole theory over a molecular field theory more general than

interaction is then treated with perturbation theory, that of N&e. Results of calculating the total energy at

This gives, in all detail, the tl.ne dependent tran.s- low term; eratures are given and compared with earlier

tions between the levels estaiished in a constant theories.

external field. It is shown that rate equations are
insufficient to describe the transitions, and that in
weak fields a resonance phenomenon can occur. This 2191
resonance is studied in some detail with Green's
function methods. (Contractor's abstract) Ohio State U. Research Foundation [Dept. of Psychology!

Columbus.

2188 INDUCED COLLABORATION IN SOME NON-ZERO
GAMES, by A. Scodel. 1962, 1

3
p. (AFOSR-4206)

Ohio S.ate U. Research Foundation. Dept of Physics (AF 49(636)317) AD 287838 Unclassified

[and Astronomy] Columbus.

>494 <



AIR FORCE SCIENTIFIC RESEARCH

Also published in Jour. Conflict Resolution, v. 6: Also published in Admin. Sel. Quart., v. 8: 44-60
335-340, Dec. 1962. June, 1963.

Three kinds of 2-person non-zero-sum games were This paper attempts to explain variation in the formali-
utilizcd in this study. Two Cf the games employed ration Cf administrative practices current In the teaching
a matrix in which the competitive strategy did not departments of a large midwestern university. Varla-
dominate in a formal sense whereas the third involved tion was noted in the degree of formalization in the
a matrix of the dilemma variety in %hich the competi- following practices: hiring procedures, evaluation of
tive strategy did dominate. In neither of the first 2 performers, and handling of satisfactory faculty mem-
games was there any difference in the subjects' bers. This variation was analyzed to determine its
collaborative behavior for the 2 experimental conditions, relationship to- department si- -quency cf decision
Regardless of condition, however, subjects in these making, departr.ent presti- .upply-demand ratio,
games manifested more collaboration than was true and humanistic orientation. Frequency of decition
of games of identical matrices where pairs of subjects making emerged as the most significant of these.
selected their own strategies. In the dilemma game, Humanistic orientation was found to be associated with
there was a pronounced difference between subjects the subject matter taught by the department.
under the 2 conditions - about half Cf the subjects ex- (Contractor's abstract)
posed to the initially competitive stooge manifested
collaboration in contrast to an almost complete absence
of such behavior in those subjects who played with a 2194
collaborative stooge. The latter group played much
like subjects playing the same game with other sub- Ohio State U. [Research Foundaticn. Dept. of Psychology]
lects. (Contractors abstract) Columbus.

LEARNING THEORY AND CLINICAL PSYCHOLOGY, by
2192 S. Liverant [1962] 35p. incL refs. (AFOSR-2832)

(AF 49(6"3F)741) AD 612126 Unclassified
Ohio State U. ReseArch Foundation. Dept. of [Psychology]

Columbus. Also published in Prog. in Clin. Psychol, v. 5:
159-177, 1963.

IN'TRA-ORGANIZATIONAL STRUCTURAL VARIATION:
AN APPLICATION OF THE BUREAUCRATIC MODEL, Four conclusions about the reconciliation of learning
by R. B. Hall. [1962] 22p. incl refs. (AFOSP 2918) theory and clinical psychology are offered. First, both
(AF 49(638)447) Unclassified behaviorists and clinical psychologists must overcome

their traditional distrust Cf theory and come to a reali-
Ten organizations, 5 profit making -nd 5 governmental, ration that the deve!opment of a constructuzal approach
were examined to determine whether or not variations is to their mutual benefit and advancement. Second, the
in structure do occur between organizational segments thrust of learning into clinical psychology has produced
engaged in divergent activities and whether such varia- much questioning of clinical mythology, a procedure
tions have any significant influence on the over-all which is a necessary step In the progress Cf clinical
organizational structure. The purpose was to set up psychology. Third, contact with clinical observation
scales for evaluating the degree Cf bureaucratization has in many Instances forced the learning theorist to
present in a given institution or segment thereof, and reexamine the narrowness of his formulations and has
to determine the degree to which bureaucratic proce- contributed to an awareness that imaginative conceptuali-
dures ,night be incompatible with a given task. Six zation is prior to methodological ingenuity. Fourth, the
of the dimensions used as criteria were (1) a well de- strands of learning theory form a net-vork of still
fined hierarchy of authority, (2) a division of labor, tenuous strength, but one which offers a compelling
(3) a system of rules covering rights and duties (4) approach to abnormal behavior and the clinician's
a system cf procedure, (5) impersonality, and (6) interactions with the disturbed inuividual.
promotion and selection based on technical competance.
Rt uas found that tasks which require social or crea-
tive skills such as resesrch, sales and design are not 2:95
appropriately analyzed by the bureaucratic model.
They are nonuniform or difficult to routinize and will Ohio State U. [Research Foundation. Dept. Cf Psychology]
be significantly less bureauci atic. Columbus.

THE PREDICTION OF SOCIAL ACTION TAKING
2193 BEHAVIOR, by P. M. Gore and J. B. Rotter. [1962]

[121p. incl. table, refs. (AFOSR-2833) (AF 49(638)741)
Ohio State U. [Research Foundation] [Dept. cf AD 612125 Unclassified

Psychology] Columbus.
Presented at meeting of the Midwestern Psychological

ADMINISTRATIVE PRACTICES IN UNIVERSITY DE- Association, 1962.
PARTMENTS, by E. Haas and L. Collen. [1962]
[17)p. incl. table, refs. (AFOSR-2985) Also published in Jour. Personaliy. v. 31: 58-64,
(AF 49(638)447) AD 288167 Unclassified Mar. 193. (Tile varies)
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Students in a Southern Negro college (N - 116) very of red and green lights whicr. appeared with equal
much involved in the current social proter" movement frequency. The interest was on the effect of these
against segregation were used as subjects ci a study variables on extinction of expectancies for success in
of prediction of social action taking behavior. A predicting which light to expect. The condition, studied
forced choice test of a generalized attitude toward were, length of sequences of events, and whether the
internal or external control of reinforcements, not sequences were patterned. Ss were presented with
specifically dealing with the issue studied, predicted varying series of red and green lights in training, then
the type and degree of commitment behavior manifested the red light stopped coming on. The major hypothesis
to effect social change. The social desirability motive states; Ss who received long sequences or patterned
and social class showed a weak trend, In the predicted sequences of red and green lights will, when the red
direction, in the case co the former and a logically light stops coming on, have a lower expectancy for
consistent one on an ad hoc basis in the case of the red than will Ss who receive short sequences or non-
latter. These findings may serve as an Impetus for patterned sequences.
much needed research in thc important area of ongoing
social action and social change.

2198

2196 Ohio State U. Research Foundation. [Dept. of
Psychology] Columbus.

[Ohio State U. Research Foundatiou. Dept. of Psychology,
Columbus). CONFORMITY UNDER VARYING CONDITIONS OF

PERSONAL COMMITMENT, by D. P. Crowne and
ALIENATION AND LEARNING IN A U!O6PITAL S. Liverant. [1962] [9k. incl. tables, refs.
SETTING, by M. Seeman and J. W. Evans. [1962] (AFOSR-J1165) (AF .'9(638)741) AD 423049
[1p. incl. tables, refs. (AFOSR-2860) Unclassified
[AF 49(638)7ilj AD 414295 Un :lassified Also published in Jour. Abnorm. and Social Psychol.,

Also published in Amer. Soclol. Rev., v. 27: 772-782, v. 66: 547-555, June 1963.
Dec. 1982. This study tested a central proposition, stemming

This paper presents a controlled, and sltuationally from Rotter' s social learning theory, that conformity
specific, test of a common assertion regarding Is related to low expectations of success in sociaDy
alienation in modern society. The hypothesis is tested evaluaf ve situations and is consequently accompanied
that differences in alienation (L e., in powerlessness) by defensive processes. Two variants of an Asch
are associated with differential learning of behavior- situation representing increasirg degrees of personal
relevant information. Comparing patients who differ commitment were compaxed to a control condition.
in their degree of alienation, but who are matched for Sit-:ati ,nal measures of confidence included betting az'
socioeconomic backgrounds and for health and hospital statements of expectancy. Additional personality
histories, it is shown that the more alienated patients indices included level of aspiration, need for ;nproval,

score lower on an objective test of knowledge about and internal vs external control of reinforcement. The

tuberculosis. Furthermore, these differences in ob- Ss were 110 introductory psychology students. Results
jective knowledge are reflected in both the staff's depict the conformer as one who has a low expectation
description of the patients, and in the patients' of succebs in evaluative situations. His lesser
attitudes about the information process. In under- confidence leads to avoidant behavior to resolve the

standing the attitude data, it is shown that the social ensirng conflict. Defensive processes of the conformer

structure of the ward as well as individual allenatlop tend to become more marked as personal commitment

m~ist be taken into account. The relevance of these Increases.
findings for contemporary viewpoints concerning the
significance of alienation is noted.

2197 Oklahoma State U., Stillwater.

Ohio State U. [Research Foundation]. Dept. of INVESTIGATION OF SEHICONDUCTING PROPERTIES
psychology, Columbus. OF TYPE lIb DIAMONDS, by W. J. Lelvo, M. D. Bell

and others. Final rept. May 1962, 224p. incl. illus.

SOME FACTORS AFFECTING THE PERCEPTION OF diagrs. tables, refs. (AFOSR- 2642) (AF 18(603)40)
EVENTS AS CHANCE DETERMINED, by S. Blackman. AD 277416 Unclassified
1962] [6p. incl. tables. (A.FOSR-3703)fAF 49(638)7411 Unclassific A number of properties of saniconducting dilamond

have been Investigated. The studies were concerned
Also published in Jour. PsychoL, v. 54: 197-202, with optical transmission, .ectlficatlon, photovoltaicJ publy shd 1 . ,effect, photoconductivity, mobility and activation
July 1962. energies of carriers, lifetimes and trapping of carriers,

luminescence, and electron spin resonance. Also, a
One hundred eighty students were exposed to series pulsed magnet and optical system for infrared cyclotron
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resonance studies of crystals %.as designed and is The solvent and solutions were stirred magnetically,
,uder construction. (Contractor's abstract) and the temperature was controlled to * 0. 005.

Solutions were analyzed after mass measurement by
evaporation to constant weight at 60-70. A quadratic

2200 equation was fitted to the data by least squares
procedure. Ap . 0. 43 = 33. 64 m - 2.478 m

2 
The

Oklahoma State U., Stillwater. calibration data for solutions of di-n-butyl phthalate
in ether show that AR varies linearly with Ap up to

IMPURITY DIFFUSION IN DIAMOND (Abstract), &p equal to about 50 mm, with AR/ Ap having a value
by W. J. Leivo and V. A. Fratzke. [19621 [1ip. rC 4.38 ohms per mm. In order to evaluate the
[AF 18(603)40J Unclassified taermal efficiency of the method and compare this

with the thecretical efficiency, the vapor pressure
Presented at meeting of the Amer. Phys. Soc., lowerings of ether corresponding to the measured
Washington U., Seattle, Aug. 27-29, 1962. temperatures of the solvent drop in the steady state

were calculaled from the known properties of ether.
Published in Bull. Amer. Phys. Soc., Series I, v. 7: Values of th, ratio n of the calculated vapor pressure
436, Aug. 27, 1962M lowering to the vapor pressure lowering obtained from

the calibration curve are shown.
The possibility of diffusing impurities into nonconduct-
ing diamonds under vacuum conditions in order to
produce semiconducting diamonds was investigateLi 2202
Diffusion experiments were carried out with Al, 8,
and Be at temperatures around 900°C which is below Oklahoma State U. Dept. of Chemistry, Stillwater.
that at which the conversion rate of diamond to gr-aphite
becomes significant. Evidence of diffusion was deter- THERMODYNAMIC PROPERTIES OF BINARY
mined by electrical-conductivity measurements, SULFIDES, by R. D. Freeman. Jan. 1962, 4 1p.
changes In optical absorption, and by comparisin with incl. tables, reffs. (AFOSR-2269) (AF 49(638)109)
natural semiconducting diamond. No detectable dlffu- Unclassified
sian occurred in times up to 1 wk. The resulls are in
accord with theoretical calculations co diffusiin using The thermodynamic properties of binary suides are
a vacancy model for diffusion. The calculated activa- presented. The review Includes the mass of data
tion energy is too high to give a measurable diffusion published in the past decade, tabulates free energy
at 900C in the time involved. The activation energy functions, and incorporates recent information on
for diffusion of boron in diamond was computed, it is the heat of formation of S(g).
less than that for Al, and is essentially the same as for
self-diffuslon. The activation energy for stli-dlffuslon
using an extension of the method used by Dienes for 2203
diffusion in graphite was compared with that developed
by Swalin for the diamond-type crystals. Oklahoma State U. [Dept. of Physics] Stillwater.

REDUCED WIDTHS IN 016 AND GAMMA TRANSITION

2201 PROBABILITIES IN Fi 9 , by B. Roth and K. Wildermuth.
[1960] [51p. incl. tables, refs. [AF 49(638)9071

Oklahoma State U. Dept. of Chemistry, Stillwaer. Unclassified

VAPOR PRESSURES IN THE SYSTEM Di-N-BUTYL Published in Nuclear Phys., v. 20: 10-14, Oct 1960.
PHTHALATE DIETHYL ETHER AND A STUDY OF
THE THERMOMETRIC METHOD FOR COMPARISON Reduced widths in 016 and ,- transition probabilities
OF VAPOR PRESSURES, by T. E. Moore and R. J.
Laran. [1962] 6p. incl. tables. (AFOSR-TN-60-579) in F1 9 qualitatively predicted by the cluster model,
(AF 18(600)478) Unclassified are compared with experimental data. (Contractor's

abstract)
The successful application of "wet-bullt' thermometry
using thermistors as temperature-sensing elements
in the determination of molecular weights of non- 2204
volatile solutes in volatile solvents led to an investiga-
tion of the usefulness of the method for studying the Oklahoma State U. [Dept. of Physics] Stillwater.
thermodynamic properties of salts in ether. It was
necessary to measure the vapo.' pressure of ether THEORY OF He4 - He COLLISIONS AT KILOVOLT
solutions 4.f di-n-butyl phthalate over a wide range ENERGIES, by B. Roth. [1962] [23]p. incl. diagrs.
of concentrations to provide data for calloratlon of refs. (AFOSR-2106) (AF AFOSR-62-102) AD 611287
the thermometric apparatus. The neasiurements were Unclassified
made at 24 concentrations covering the range of ester
mol-fractions from tU. 006 to 0.175 at 25*. A static The cross section for the scattering of He" ions by He
method employing a differential manometer and alter- atoms in thf. kv energy range is calculated using maly
nate freezing and thawing under evacuation was used. Coulomb interactions. Effects due to electron exchange,
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antisymmet"y In the 3 electrons and a center of mass 2207
correction are found to be important and are taken
into acctu't. The d~ferential cross section summed Oklahoma U. Dept. of Physics, Norman.
over all stares of excitation is sensitive to the wave
fu=1ton used for the He &round state. Calculations THEORY OF MULTIPLE STATE TRANSFER. IN
are made for 2 different wave functions, and the HELIUM AND OBSERVATION RELATIVE TO IT,
results are compared with experiment. (Contractor's (Abstract) by It. M. St. John, C. C. Lin, and Rt. G.
abstract) Fowler. [1962] (AF 49(638)41) Unclassified

Published in Second Internat'l. Cont. on Physics
2205 of Electronic and Atomic Collisions; Abstracts oa

Papers, Colorado U., Boulder (June 12-15, 1961),
Oklahoma State U. [Dept. of Physics] Stillwater. New York, W. A. Benjamin, 1961, p. 123.

(AFOSR 1327)
ATOMIC COLLISIONS, by B. Roth. Final
technical rept. Aug. 1962, 2p. (AFOSR-3533) 1
(AF AFOSR-62-102) AD 285405 Unclassified Excitation in helium is readily shifted from p states

The problem of electron exchange in H+ -H collisions to 
3

D states at pressures as low as 10 mm. It is
was first investigated on a purely quantum mechanical assumed in a new theory that low lying D states
basis. A calculation was made using the method of receive population through radiative transitions from
distorted waves. The 2 scattered waves, the one for many higher 3

F states. An nth 
3
F state is largely

non-capture and the other for capture (the electron 1
being in the ground state in both cases), are coupled populated from the nth p state through a collision of
by the nucleus-electron interaction. Interference be- a ground state helium atom with an nIp to n

3
F is

tween these 2 waves gives rise to resonances. a t
Calculation gives, for the energies of these resonances, assumed to have either an nw or an n variation.
values which agree exactly with 4 experimentally Refinements of the theory were made and the theory
determined resonances in the range 0. 5 to 50 key. fitted to experimental observations of
"Ihe resonances do not reach their maximum values 3

3
D density at a single pressure for each assumption.

(a probability of 1 or 0 for capture) as there is some 3
damping. The interaction which gives rise to the Rrcent observations on population densities co 4 D and
resonance is a complex quantity. 5

3
D are compared with the predictions ci the above

theory with its various assumptions. The theory yields

2206 cross sections for transfer of excitation from
I states to 3F states (and the reverse process) which

Oklahoma U. [Dept. of Physics] Norman. are near the gas kinetic value and hence are in
relatively good agreement with the Wigner spin rule.

THE DETERMINATION OF OPTICAL EXCITATION Quantum-mechanical calculations of the cross sections
CROSS SZCTIONS IN ATOMIC GASES, by R.. M. St. have been made and the results compare favorably with
John and C. C. Lin. Final rept. Jan. 3, 1962, 6p. eiperiments.
Incl. tables. (AFOSR-1992) (AF 49(638)41)

Unclassifie•d
2208

A brief description of the work dealing with the deter-
mination of optical excitation cross-sections in atomic Oklahoma U. [Dept. of Physics] Norman.
gases is given. Most early investigations dealt with
the study of the 3 1

p level ot He and the effects ci MEASUREMENT OF THE RELAXATION TIMES FOR
resonance radiation. Later studies dealt with excita- THE OPTICAL EXCITED STATES OF ATOMS, by

R. G. Fowler. Interim final rept. May 31, 1962, 5p.
Uion transfers of 3D levels at high pressure. The (AF 49(638)639) (AFOSR-4043) Unclassified
theory of multiple transfer of excitation through high
energy levels was developed to account for the shape This research on transition probabilities emphasizes
of the excitation function. In 1961 a new system for absolute magnitudes and the factors which govern them.
processing excitation function data was constructed A low pressure gas is excited to an equilibrium
and developed, the basis of which is the display co the condition, then the excitation source is removed abruptly
apparent cross section on an oscilloscope screen as a and the relaxation in the luminosity of a single spectral
function of the electron energy. It is permanently line is observed photoelectrically. The information is
recorded by a camera. Also the quantum mechanics displayed on an oscilloscope and photographed for
theory of the multiple state transfer mechanism has analysis. The rather small amount of light available
been investigated in detail, is a matter cf some concern so a second standby absolute

experimei.t was begun. In either experiment complete
success will depend on an understanding of the migration
of radiation through a gas. Experiments have thus
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been undertaken on the escape co mercury resonance current times pressure. The light Intensity is
radiation from a uniformly excited vessel to determine measured from the outnu current of a photomultiplier
temperature dependence, effect of foreign gas, and tube. When the pressure in the collision chamber Is
effect of apparatus dimensions. A time calibration maintained constant, the apparent cross section Is
icchnique has been developed for kilomegacycle proportional to the raM, of photomultlplier current to
".tcUloscopes. A complete working apparatus system electron beam current. This ratio is continuously
has been set up for direct time constant measurement, computed by an analog divider while the electron
It has been demonstrated that the time constant for accelerating voltage power suppl., 1 slowly swept
migration of resonance radiation varies inversely as through Uis range by a motor and gear reduction system
the square root of the temperature. Equpmevt is so as to give a visual display of the excitation function
available for measurements of resonance radiation on an oscilloscope. Permanent records of the function
transfer time, lithium lifetimes and molecular are made by photographing the trace. Absolute values
dissociation, of the excitation function can be obtained by calibration

against a standard lamp. In order to suppress noise
and light signals not originating in the collision chamber,

2209 the light beam from the collision chamber is square
wave modulated; this then is converted Into a slnusoldal

Oklahoma U. Dept. of Physics, Norman. wave by means of a tuned amplifier. This in turn is
rectified by a phase-sensitive detector which produces

COLLISIONAL EXCITATION TRANSFER TO TIMf a dc voltage proportional to the signal light intensity.
41D STATE IN HELIUM BY MULTIPLE STATE Circuits of the phase-sensitive detector and modulation

MECHANISM, by C. C. Lin and R. M. St. John. unit are presented. (Contractor's abstract)
[1962] [5p. incl. dlagrs.tables, refs. (AFOSR-J67)
(AF AFOSR-62-67) AD 400375 Unclassified 2211

Also published in Phys Rev. v. 128: 1749-1753 Oklahoma U. [Dept. ot Physicel Norman.
Nov. 1962.

1 CROSS SECTIONS FOR INELASTIC COLLISIONS UNDER
The electron-excitation function of the 4 D state of N-EAR RESONANCE CONIDIrON-2-2-P TRANSITIONS
helium was measured at various pressures by meams IN He BY ELECTRON IMPACT (Abstract), by N. F.
of an automatic processing system. The peak of the Lane and C. C. Lin. [1962] [11p. [AF AFOSR-62-67]
curve shifts gradually from 50 ev to 100 ev as the Unclassified
pressure is increzsed due to the collision transfer
from the IP state. The transfer can be explained by Presented at meeting of the Az.ar. Phys. Soc., Boulder,
the multiple state mechanism. Based on this theory Colo., Oct. 10-12, 1962.
the calculated population of the 4 ID state at

7.4 x 1/10-2 mm pressure agrees quite well w;th Published in Bull Amer. Phys. Soc., Series II, v. 7:

experiments. The observed amount of transfer from 642, Dec. 27, 1962.

SPstatesto4 1 D andto4 3Dareofthesameorder A method for the calculation of cross sections of in-
of magnitude as predicted by the theory. The results elastic eiectron- atom collisions for the case at near-
of this work provide strong support for the multiple -esonance is presented. By means of the standard
state transfer process. (Contractor's abstract) partial-wave method, the Schradinger equation can be

reduced approximately to a series of pairwise-.coupled
differential equations which contain the matrix elements

2210 of the interaction potentlal of the 2 colliding system (of
distance R apart) between the initial (I) and final (1)

Oklahoma U. Dept. of Physics, Norman. state such as Ufu(R), Uff(R), a Utf(R). In this method,

SYSTEM FOR PROCESSING AND RECORDING the functions Uf and Ulf are approximated by the form
EXCITATION FUNCTION DATA, by R. M. St. John, 1

C. C. Lin and others. [19621 [61p. incl. diagrs. of B(>-1 - R0 "I) with a cutoff distance R0, while U. is
refs. (AFOSR-JI26) (AF AFOSR-62-67) AD 400190 replaced by AR- 2 for R > Rc and a constant for R

Unclassified
The partial cross sections for I >8 calculated by this

Also published in Rev. Scient. Instr., v. 33: procedure agree quite well with those obtained from
1089-1094, Oct. 1962. Seaton's schematic model. For smaller values of 1,

a considerable difference in the part!-l. cr-,z cciions
A system which automatically processes optical is found. The total cross sections for the
excitation data is described. This system is capable
of producing data faster and of better quality than the 21 S - 2 1P, 2 S - 2 3 P transitions in He calculated
old method. The apparent cross section for excitation by this improved inexact-resonance method are
by electron impact of a particular state is proportional appreciably smaller than the corresponding values
to the light intensity of a radiative transition from this obtained by Born's approximation and by Seaton's
level divided by the product of the electron beam close-coupling formula.
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2212 2214

Oklahoma U. [Dept. of Physics] Norman. Oklahoma U. [Dept. of Physics] Norman.

PRIMURE DEPENDENCE OF EXCITATION FUNC- A SYSTEM FOR PROCESSING AND RECORDING
,EXCITATION FUNCTION DATA (Abstract), by R. M.TIoN OF THE 41D, 43S, AND 33 STATES IN St. Joh.• '1962) 111p. [AF AFOSR-62-67)

HELIUM (Abstract), by R. M. St. John and C. C. Uncl[sssfied
Lin. [1962) [Ip. [AF AO6R-62-67] Unclassified

Presented at meeting of the Amer. Phys. Soc., TexasPresented at meeting of the Amer. Phys. So. U;, Austin, Feb. 23-24, 1982.
Boulder, Colo., Oct. 10-12, 1962.

Published in Bull. Amer. Phys. Soc., Series II v. 7: lished in 1l. Amer. Phys. Soc., Series 11, v. 7:
42, Dec. 2, 1962. 115, Feb. 23, 1962.

A system had been developed which automatically
The excitation function of the 41D state of helium has processes and records data obtained in optical excita-
been measured at various pressures. The peak of tion experiments. In experiments of excitation by
the curve shifts gradually from 50 to 100 ev as the electron impact in a constant density gas, cross
pressure is increased.' This can be explained by the sections are proportional to the ratio of the light yield
collisional transfer of excitation from the Ip states from the collision chamber to the electron current
through the multiple-state mechanism. Based on nassing through the chamber. The light beam from
this theory, the calculated population of the 41 D state '-.i chamber Is chopped 150 times/sec. The square
agrees quite well with experiments. The effect of wa,. response of the photomultiplier is amplified
direct transfer from 41 P is found to be much weaker with % tuned amplifier; the tuned output is detected by
than that of the multiple-state process. The excitation a phaa e sensitive detector which produces a dc voltage
functions of the 33p and 435S states at pressures about propo. tional to the light intensity. This dc voltage is
0. 1 mm show a secondlary peak at 50 ey similar in divided by a voltage proportional to the electron beam

current, by means of an analog computer, giving a
shape to the excitation funion o the 4D state at low voltage proportional to the cross section for excitation.
pressure. Preliminary analysis indicates that this The energy of the exciting electrons is slowly swept
secondary peak cat be ezplaltAd by assuming a transfer through a range of 500 v. The computer output and
from the high level 1D to D states in addition to the electron accelerating voltage are fed to an oscilloscopestronger multiple-state transfer niP -nF. The spin- in order to display the czcitation function. A cameratranfern 1Pattached to the ose'"i'oacope records the trace.
orbit Interaction produces a small amount of singlet-
triplet mixing which le=s% to substantial cross sections

for niD - n3 D transfer because of the extremely close 2215
resonance.

Oklahoma U. [Dept. of Physics] Norman.

2213 DISSOCIATION OF MOLECULAR HYDROGEN IN
ELECTRIC DISCHARGES (Abstract), by S. B. J.

Oklaoma U. IDept. of Physicls] Norman. Corrigan. [1621 [1]p. [AF AFOSR-62-378]
Unclnssif ied

STUDY OF RISONANCE RADIAT,1.E- TRANSFER
(Abstract), by H. Mochisuki. 1'19621 [lkp. Presented at meeting of the Amer. Phys. Soc.,
[AF AFOSR-62-67] Uncl=ssif led Boulder, Colo , Oct. 10-12, 1962.

Presented 2 meeting of the Amer. Phys. Soc., Published in Bull. Amer. Phys. Soc., Series 1I, v. 7:
Boulder, Cola., Oct. 10-12, 1962. 637, Dec. 27, 1962.

Published In Bull. Amer. Phys. Soc., Series H, This paper presents improved experimental values of
v. 7: 643, Dec. 27, 1962. the electron-inpact dissociation coefficient for

molecular hydrogen in the range of reduced electric
Experimental investiations have been made of fielas i/P = 12-100 v cm"1 (mm Hgr-. The measure-
mercury 2537A radiation transfer through a slab of ments were made both in low-current rf discharges
mercury gas at various densities, by using a and in uniform positive columns. The dissociation
sinusoldally modulated (- 10 kcps) radio-frequency- coefficients obtained in these 2 ways are in good mutual
excited (50 mcps) source of 2537A radiation, agreement, and, as regards order of magnitude, are
Transmitted radiation has been found to gain in phase consistent with earlier published data. Reasons are
relative to the source wave, while that which Is given for assuming that the electron-energy distribution
scattered at 90 loses phase. A different density In this gas is closely Maxwellian, and this assumption
dependence is observed for the 2 modes of observations, is used to derive dissociation cross sections cons'.stent
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with the observed discharge-rate coefficients. Some Also published in Jour. Org. Chem., v. 28: 625-630,
more-tentative experimental data for dissociation Mar. 1963.
rates in molecular oxygen are also presented.

Polarography was conducted on anthracene, 10 mono-
alkylanthracenes, and 9 di- and polymethylanthracenes

2216 in 0. 1 M tetra-n-butylammonium iodide in 75% dloxane-
water. Using anthracene as a standard of comparison

Olin Mathieson Chemical Corp., New Raven, Conn. the change in the half-wave reduction potential, -6EI/2,

THE REACTION OF HYDROGEN ATOMS WITH for the single wave obtained for each e[ the other com-
LIQUID OZONE, by J. A. Wojtowicz, F. Martinez, pounds is positive, consistent with a decrease in ease
and J. A. Zaslowsky. [1962] [4p. incl. diagra. of electroreduction due to alkyl substitution. For
tables. (AFOSR-JI471) (AF 29(600)1667) AD 427632 isomeric monoalkyl derivatives, -AE 1 / 2 is found to

Unclassified vary with the position of substitution in the manner 2-

Also published in Jour. Phys. Chem., v. 67: > 1 9- Plots of - AE1 / 2 vs u *, the polar substituent

849-852, Apr. 1963. constant, for the 2- and for the 1- plus 9-series are
linear. There is no indication of a sterin effect due to
the bulkiness of the alkyl group. For those compounds

The reaction of atomic hydrogen with liquid ozone containing more than one methyl substituent (investigated
at - 196° gives a product which upon warming evolves for 8- and/or meso-substituents only) a strict additivity
molecular oxyger. and leaves a residue of relationship in -A E exists except for the single
hydrogen peroxide. It is shown that under certain 1/2 #
reproducible conditions the ratio of evolved oxygen change of 9-methylanthracene - 9, 10-dimethylanthracene,
to residual hydrogen peroxide is unity. The absence for which an enhancement potential must be included in
of hydrogen peroxide as a primary reaction product order to retain additivity. Comparison of data indicates
(under these conditions) was confirmed by infrared that -E1 / 2 bears no simple relationship either to the
examination, frequency e[ the p-band (or other band) in the ultraviolet

absorption spectrum or to the methyl affinity of the
compound. In general, however, - F_, 2 bears an in-
verse relationship to the predicted vilue for the
ionization potential. Syntheses of many of the compounds

Olin Mathieson Chemical Corp., New Haven, Conn. used are presented and discussed. (Contractor's

X-RAY STUDIES ON THE PRODUCT OF THE abstract)

REACTION OF ATOMIC HYDROGEN AND LIQUID
OZONE, by F. Martinez, J. A. WoJtowlcz. and J. A. 2219
Zaslowsky. [1962] [3i. i•cl. diagr. table.
(AFOSR-J1473} ;Ak 49(638)1137) AD 426554 Oregon U. Dept. of Chemistry, Eugene.

Unclassified
COPLANARITY EFFECTS ON THE SPECTRAL, GAS

Also published in our. Phys. Chem. v. 67: 714-716, CHROMATOGRAPHIC, POLARC'GRAPHIC, AND DIEZE-
Mar. 1963. ALDER CHARACTERISTICS OF I-ALKYL-I-(2-

NAPHTHYL)ETHENES, by L. H. Klemm, W. C.
This paper describes the results obtained by x-ray Solomon, and A. J. Kohlik. [1962] [101p. incL diagrs.
examination ,4 the hydrogen atom-liquid ozone product tables, refs. (AFOSR-4081) (AF 49(638)473)
in an attempt to identify the postulated product. The AD 296207 Unclassified
intent of these experiments was to determine if a
superoxidic species could be detected in the frozen Also published in Jour. Org. Chem., v, 27:
matrix of the hydrogen atom-ozone reaction product 2777-2786, Aug. 1962.
and to ascertain whether hydrogen peroxide is present.
Although no proof for the presence of a new peroxide Syntheses at a series cl 1-alkyl-l-(2-naphthyl)-ethenes
was obtained, the absence of hydrogen peroxide suggests (where the alkyl group R .'Me, Et, n-Pr, i-Pr, and
that a higher unstable peroxide is the progenitor a( t-Bu) from alkyl 2-nnhthyl ketones by Grignard and
the hydrogen perxdde which is detected on warming. Wittig methods are described. Comparison oi ultra-

violet absorption spectra c! the alkenes shows a shift
to higher frequency of the major absorption maximum

2218 of the order t-Bu > > i-Pr >n-Pr = Et = Me > H (taken
as standard). From general appearances ot the spectra

Oregon U. Dept. of Chemistry, Eugene. and examination of molecular models, it is presumed
that the average inherent angles of twist in these

POLAROGRPAPHIC REDUCTION OF SOME ALKYL- molecules follow the order t-Bu >> i-Pr >n-Pr = Et
AND POLYMETHYLANTHRACENES, by L. H. Klemm, >Me > H (virtually coplanar). Polarographic reduction
A. J. Kohlik, and K. B. Desal. [1962] [61p. incl. of the alkenes gives 2 waves at potentials c VI/2'
dlagrs. tables, refs. (AFOSR-2606)(AF 49(638)473) (first wave, reduction of alkenyl double bown) amn EI/21
AD 612345 Unclassified (second wave, reduction of naphthalene nucleus)
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2220 MAPPINGS, by L. E. Ward, Jr. [1962) [4kp.
(AF 49(638)889) Unclassified

Oregon U. (Dept. of Mathemlatlcs] Eugene. Published in Proc. Amer. Math. Soc., v. 13: 13-16,
ONE-DIMENSIONAL TOPOLOGIC ýL SEMILATTICES, Feb. 1962.
by L. W. Anderson and L. E. Ward, Jr. [1959]
[Sip. (AFOBR-36O8) (AF 49(638)889) Unclassified A continuous function f: X - Y is called pseudo-

" monotone if, whenever A and B are closed, connected
Also published in Illinois Jour. Math., v. 5: subsets of X and Y, respectively, and B cf(A), then
182-186, June 1961. 1 maps some component o( A A f-'l(B) onto B. (In

general, not every monotone map is pseudo-monotone.
For abstract see item no. 1948, Vol. IV. Extending an argument of J. L. Kelley, the author

proves the following theorem: f X is a continuum and
f: X -X is pseudo-monotone, then X contains a non-

2221 empty subcontinuum Y which is minimal with respect
to being invariant under f. In particular, if each non-

Oregon U. [Dept. of Mathematics] Eugene. degenerate subcontinuum of X has a cut point, and if
f is monotone, then f has a fixed point. A generaliza-

[ORDERED TOPOLOGICAL LATTICES], by tion is also given. (Math. Rev. abstract)
L. E. Ward, Jr. Final letter rept. June 1, 1960-
May 31, 1962. June 8, 1962, 2p. (AFOSR-64-0062)
(AF 49(638)889) Unclassified 2224

The research objectives of the project were to Oregon U. [Dept. of Mathematics] Eugene.
invesUtgate the inherent order structure of arcwise
connected continua, and to employ that atructure A STRUCTURE THEOREM FOR TOPOLOGICAL
to solve various fixed problems. Nine publications LATTICES, by L. W. Anderson and L. E. Ward, Jr.
enumerated in the report renulted from this project. [19601[3kp. (AF 49(638)889) Unclassified

Published in Proc. Glasgow Math. Assoc., v. 5:
2222 1-3, Jan. 1961.

Oregon U. [Dept. of Mathematics] Eugene. A subset K of a partially ordered set S is said to be
ordered-dense if whenever a < b are elements o VK,

EXISTENCE OF CONTINUOUS LATTICE there exists C f K with a <c <b. Theorem 1: if S is
HOMOMORPdISMS, by L. W. Anderson, [1962] [3p. a connected locally compact, topological
(AF 49(638)889) Unclassified A -semilattice with zero element 0, in which every

element has arbitrarily small order-dense neighbor-
Published in Jour. London Math. Soc., v. 37: 60-62 hoods, then every element x cS can be joined with 0
1962. by a connected chain. Corollary: In a connected

locally compact, topological lattice any two elements
A topological lattice is a Haundorff space L and a pair a 5 b can be joined by a connected chain. Theorem 2:
of continuous lattice operations A, V : L x L -L. Every arcwise connected topological A-semi-
Denote by I the tnit interval, and by Hom (L, I) the lattice S with 0 is simply connected. In particular, the
continuous lattice homomorphisms of L into I. The assumptions of this theorem are true if S satifies the
breadth of L, denoted Br(L), is the smallest integer assumptions of Theorem I and is metric. (Math. Rev.
such that If AC L is finlte, then there is B CA such abstract)
that B <n and AB. Theorem: If L is a compact
connected distributive topological lattice with Br(L)
finite, then Hom(L.I) distinguishes points. It is 2225
known that a compact, connected, finite-dimensional,
distributive topological lattice has finite breadth. It Oregon U. [Dept. of Mathematics] Eugene.
follows that If L is locally compact, connected and
distributive, then Hom(L, I) distinguishes points. The SYMMETRIC EXTERIOR DIFFERENTIATION AND
quedioEn remals: If a continuous curve is a distrlbu- FLAT FORMS, by V. L. Shapiro. [1960] [8]p.
tive lattice of bi eadth n, can It be embedded topologl- (.kFOSR-3230) (AF 49(638)988) Unclassified
cally and algei-airally in an ,-cell. (Math. Rev.
aba.trtw) Also published in Canad. Jour. Math., v. 14: 79-86,

1962.

2223 Let w, be a continuous differential r-form defined In, a
bounded domain R of Euclidean n-space, En, where n

Oreg U. [Dept. o Mathematics Eugene. > I and 0 < r < n - 1. w is called a flat form in R,

FIXED POINT THEORE"S FOR PSEUDO MONCFONE if there exists a constant N such that
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IS aeu wl-N I a Ifor every (r +l)-simplex acon- Let vbe acontinuous vector field inan open set Rof
tained in R, where ]a' I designates the ( r + 1)-volume S-space and let F(p, r, n). r -.1 - 2 j (v, t)ds; here the
ol c For n =1I and w a zero form, flatness is the r
same ihing as the usual Lip 1 condition. A necessary line integral is taken on a circle C with radii, r, canter
and sufflcipnt condtition that a continuous real-valued at p, unit tangent vector t, In a plane whose wnilt normal
function of one variable f(x) satisfy a Lip I condition Is n, oriented in respect to C by a right hand rule. Let
over an interval (a, b) is that its upper and lower D~~)adD ~)dnt h i u n mifsymmetric derivatives be bounded In (a, b). This papern
proves the analqgue of this result for r-forms; in respectively, of F(p, r, n) as r - 0+. Let elf e2 , e 3 be
particular, the following theorem: Let w, be a con-
tinuous differential r-form defined in a bounded domain unit vectors along flixed rectangular conrdinate axes.
R of En. A necessary and sufficient condition that ce It Is shown that If D 51i(p) adD Wat ,e o
be flat in R is that its upper and lower symmetricn adDn .)a boddfr
exterior derivatives be bounded in R. pinflandn~e, e 2Pe 3then fo'ralmnostevery pIn R

there is a vector w (interpreted as curl v) such that
2226 F(p, r,n)-w as r - G, unflormly in a. It is reinaked

Oregn ti [Dpt. f Mahemtics Eugne.that Stokes theorem holds uucter the hypothesis stated,
Oregn U.[Det. o Mahemaics Eugne.with w' as curl v. (Math. Rev. abstract)

THE UNIQUENESS OF FUNCTIONS HARMONIC IN THE
INTERIOR OF THE U1NIT DISK, by V. L. Shapiro.. 2228
,19621 [14kp. (AF09R-J1267) (AF AF'OSR-62-82)
AD 424232 Unclassified Oregon U. Dcpt. of Physics, Eugene.

Presented at meeting of the Amer. Math., Soc. OPTICAL AND ESR SPECTRA OF IRRADIATED CaO
Vancouver (Canada) Aug. 30, 1952. CRYSTALS, by J. C. KCemp and V. I. Neeley. [1962]

12kp. incl. dlagrs. (A2FOSR-J542) ( AF AOS 62-180)
Also published in Proc. London Math. Sc-., v. 13: AD 46j8316 Unclassifiled
639-652, Oct. 1963.

Let ~r,9) e hamonc i theuni dik 0 r 1,andAlso punlished in Jour. Phys. and Chemn. Solids.
Let~~~ ~~ f-,6 eh~mnci h ntds 1 n v. 24: 33-33 :eb. 1963,

let if(r, 6), =and et If 0(r,)1 bethe lim i Il. hee optical spectrum of a single crystal cd Cao before
sup-I fr, ), xtd et ,(@ bethe im nf.Theand after irradiation with 1019 nvt fast neutrons Is

author proves the f~lowing main theorem. Suppose compared with that of MgO. It is concluded that the
I f(r,6)11= o [(l-r)-3. Let E be acountable subset optical data and the ESR results are consitstent with

of [0, 2v) such that f*(6)and f*( ) arecfinite o.n the fact that the1. 90 eyband in.Cal)is due to positive-
[0, 2,)- E and of class Ll on [0, 2w). Suqppoe ion vacancies at 300.77* and 4.2"K, except for aT 1I
f~rther that (1 = r) f(r, 8) -0 foreach 8in~ Th en increase at 4.2*K. Spin density of sam leasthat
f (p5) = f*(0) a. e. and f(r, 4= ' v f s 2v P(r, e..,)f*(+) received 1019 mvt ws 3 x 1 018 /1: in CaO and

where P is the Poisson kernel. Theri: Is a very 1
2 1 x 1018/cc in MgO. The stroW.-, risible peak

elegant corollary: If ift(r, ~ Io[(1-rf- I and f(r, f) (1. 90 ev) in CaD was down 65% w. 350*C; the ESR
-0 for every 6, then f(r, 6)' 0. Simple examples bhow signal, only8.
this latter result to be best possible in three different
ways: I'o' canncl be weakened WK)V", "every 8"' cannot
be replaced by 'every e but one", and the L ' norm 2229
cannot be replaced by any LP norm I1f(r, 0)ips~ p < ..

However, the main theorem ( and hence the corollary) Oslo U. Inst. for Theoretical Physics (Norway).
still holds ii Whe estimate ftý I1f(r, 6)11 is generalized
to 'f(r, 6) Ulp = ol((-r)-2 . 1/p]). (Math. Rev, abstract) ION THE PRACTICAL ZX-L- TON OF RELATIVISTIC

SINGLE ELECTRON EQUATION. H]i Zur prakirlsohen
l~sung der relativlstischen Elnelekironengleichung. II,

2227 by E. A. Hylleraas. [1961] [141p. [A" 51 (052)134]
Unclassified

Oregon U. [Dept. o* Mathematics] Eugene, Published Li Zeitschr. Phys. v. 164: 493-506, Oct.

THE CIRCULATION IF VECTOR FIELDS, by V. L. 1961.
Shapiro. [1962]17p. (ANOSK-64-0121) (AF AFCER
62-82) AD 432572 Unclassified For the representation of the radial components of the

wave functions of the Kepler problem those Laguerre
Also published inProc. Amer. Math. Soc., v. 14: polynomials or confluent hypergeometric series which
818-822, Oct. 1963. transfer directly into nonrelatlvlstic eigenfunctions
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we e used. The normalization of the wave functions quite different. Li- the oxalyl bromide structure weak
of closed *stWes was carried out, and the wave functions charge transfer bonds connect every molecule with its
of the open utie were indicated in the force-free case. 4 nearest neighbors, the 0... Br separation (3.27A)
Solutiio were produced from a single component func- being only slightly shorter than the expected vain der
tion by means d a matrix operator and plane waves Waals separation. The C-Br... 0 angle is found equal
were converted Into 4 component epherival waves which to 169%. In the oxalyl chloride structure, charge
are individual solutions of force-free wave equations. transfer bonds between oxygen and chlorine are not
(Costractor's abstract) indicated.

2230 2233

Oslo U. Inst. for Theoretical Physics (Norway). Oslo U. Neurophysiologies' Tab. (Norway).

[ON THE REPRESENTATION OF SPINORS] Uber die INCREASE OF PLASMA 17-HYDROXYCOR-
DarsteUwug von Spinoren, by E. A. Hylleraas. [1961] TICOSTEROIDW BY CEREBRAL CORTICAL AND
[71p. incl. diagr. [(AF 61(052)134)] Unclassified AMYGDALOID STIMULATION IN THE CAT, by

J. Setekleiv, 0. E. Skaug, and B. R. Kaada. [1960]
Published in Zelitschr. Phys. v. 167: 243-249, Mar. [91p. (AFOSR-2030) (Sponsored Jointly by Air Force
1962. Office ci Scientific Research under AF 61(514)1127

and Norwegian Research Council for Science and the
The author constructs a 2 Index 2 component spinor, a Humanities) AD 631916 Unclassified
spinor matrix, by requiring that when it is written as
a matrix, its columns be the proper vectors a( a Apublished in Jour. EndocrinoL, v. 22: 119-127,
particular 2 index, two-component spinor. The spinor
matrices are shown to be useful in the discussion of
various physical problems including the derivation For abstract see item no. 1963, VoL IV.
of the Klien-Nishino formula. (Math. Rev. abstract)

2234
2231

Oslo U. Ne)-xopnystologlcal Lab. (Norway).
Oslo U. Inst. of Chemistry (Norway). INCREASE. IN SEX DRIVE BY SEPTAL, TEMPORAL

DIRECT STRUCTURAL EVIDENCE FOR WEAK CORTICAL AND HABENULAR LESIONS IN RATS,
CHARGE-TRANSFER BONDS IN SOLIDS CONTAINING by E. W. Rasmussen, B. R. Kaada and others,
CHEMICALLY SATURATED MOLECULES, by 0. 1962] [17]p. incl. diagrs. tables, refs. (AFCSR-2740)
Hassel and C. Romming. 119621 [181p. incl. diagrs. [AF 61(514)1127] Unclassified
tables. (AFO8R-3637) (Al' 61(052)71) Unclassifiled The effects of various neocortical and rhinencephalic

Also published In Qiart. Rev. v. 16: 1-18, 1962. lesions on the sex drive have been studied in 139 male
and female rats. The animals were tested pre- and

The empirical results obtained from strmctural postoperatively in a modified obstruction box in which
investigations of solids, in which charge-tranmer the number co crossings of an electrified grid to a
bonds are present linking together electron-donating sex incentive 'n 30 min period was regarded as an index
molecules or parts of molecules and electron of the strength of the sex drive. An increase in the num-
acceptors like halogen molecules or halide molecules, ber of crossings was produced in 28 rats of which 25
are reviewed. Fifty-four references are included, suffered bilateral lesions in the septal region, the

temporal-inaular cortex, and the stria medullaris and
habenula. No r-ange was produced by eptphysectomy.

2232 The increase was not due to a lowered sensitivity to the
electrified grid, ,nor to loss of fear of crossing the grid,

031o U. Inst. of Chemistry (Norway). as evidenced by passive avoidance tests performed in
the same animals and by the time taken to perform a

CRYSTAL STRUCTURES OF OXALYL BROMIDE AND certain number co crossings with no current on the grid.

OXALYL CHLORIDE, by P. Groth and 0. Hassel. In the animals showing an increased number of crossli.-s
[1962] 17p. incl. diagra. tables. (AF 61(052)71) to a sex incentive postoperatively, there was a decrease

Unclassified in wheel-running, indicating that the increase in the
number cd crossings cannot be due to an Increase in the

Published in Acta Chem. Scand., v. 16: 2311-2317, general m;tor activity of the animal. It is suggested
that the sptum, stria medullaris, habenula and the

1962. temporal-insular cortex normally suppress the arousal
mechanism in mating behavior and counterbalance the

Details are presented cx crystal structure determina- arousal effect exerted by tIe genital region of the
tlons of oxalyl bromide and oxalyl chloride. The sensorlmotor cnrtex, the olfactory system and amygdala.
crystals are not isomorphous and their structures (Contrator's anstract)
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2235 to the genital representation, (2) the anqygdala,
(3) the olfactory bulb, was not due to a decrease in the

Oslo U. [Neurophystological Lab.] (Norway). general motor activity nor increased sensitivity to the
grid. The above could be counteracted by bilateral

IMPAIRED ACQUISITION OF PASSIVE. AVOIDANCE removal at the septum, habenmul, or tempofal-Insular
BEHAVIOR BY SUECALLOSAL, SEPTAL, cortex. The eaLrous cycle and the copulatory l-,avior
HYPOTHALAMIC, AND INSULAR LESIONS IN RATS, of the animals were retained. It is suggested that the
by B. R. Kaada, E. W. Rasmussen, and 0. Kvelm. removal ct (1), (2), and (3) aive interferes with the
[1961] [i0p. incl. illus. dlagr. table, refs. (AFOSR- arousal mechanism in mating behavior.
2742) (Sponsored jointly by Air Force Office of
Scientific Research under AF 61(514)1127 and
Norwegian Research Council for Science and the 2237
Humanities) AD 624011 Unclassified

Oslo U. Neurophydiological Lab. (Norway).
Also published in Jour. Compar. and Physiol.
Psychol., v. 55: 661-670, 1962. THE LACK OF EFFECT OF LSD 25 ON AMYGDALOWI

AND CORTICAL ATTENTION RESPONSES, by H. Ursin.
The present results are based on the study of 191 [i962 1[14p. incl. diagrs. refs. (Sponsored jointly by
brain lesioned rats and 24 normal control animals. Air Force Office of Scientific Research under AF 61
The various lesions involve: a variety of cortical (514)1127 and Norwegian Research Council for Science
areas, the septal nuc.ei, hippocampus, fornix, and Humanities) Unclassified
corpus callosum, thalamic, preoptic, and anterior
hypothalamic regions. A behavioral test measured Also published in Psychopharmocologia, v. 3: 317-330,
the water-deprived animals' ability to passively avoid 1962.
shock by not drinking from an electrified water
source. The main conclusions are: (1) Passive The present report deals mainly with the effects of LSD
avoidance behavior is deficient following bilateral 25 on the threshold for the attention response elicited by
lesions of subcallosalseptal-preoptic area, the stimulation of the cerebral cortex, the amygdaloid
anterior hypothalamus, and thalamus. (2) Bilateral nuclear complex and the brain stem reticular formation.
neocortical lesions depress passive avoidance In addition, a few observations were made following
behavior when insular cortex is involved in the damage, stimulation of intralaminar thalamic nuclei, zaudate
(3) The behavioral effect of the lesions is interpreted nucleus and septal area. The threshold of the attention
as representing the unimals' inability to inhibit the responses was tested before and after intravenous or
relevant approach response. The implicated areas intraperitoneal injection of LSD 25. The threshold was
have already been shown by stimulation to have found to be unaltered by the drug for all central nervous
somatomotor Inhibitory functions. (4) Alternate system structures studied. Since there was no effect
explanations of the findings are considered and tenta- of LSD 25 on the telencephalically induced attention
tively rejecded, response while chlorpromazine has a clear blocking

effect under the same experimental circumstances, it
seems no longer correct to consider these 2 psychotropIc

2236 drugs as having any simple opposite effect on nervous
system function. The results are believed to have some

Oslo U. Neurophysiological Lab. (Norway). bearing upon the possibility that the main effect of LSD
25 is due to interference with sensory inflow to the

DECREASE IN SEX DRIVE BY ABLATION OF THE central nervous system.
SENSORIMOTOR CORTEX, AMYGDALA AND
OLFACTORY BULBS IN RATS, by B. R. Kaada,
E. W. Rasmussen and others. [1962] [22]p. incl. 2238
tables, refs. (AFOSR- 2801) (Sponsored jointly by
AMr Force Office of Scientific Research under Oslo U. Neurophysiological Lab. (Norway).
AF 61(514)1127 and Norwegian Research Council
for Science and the Humanities). Unclassified RESEARCH ON FUNCTIONAL SIGNIFICANCE OF

'LIM[BIC' AND RELATED STRUCTURES IN THE
Lesions were made in various cortical areas and BRAIN, by B. [R. ] Kaada. Final technical rept. Feb.
'rhinencephalic' structures of 139 male and female 1, 1961-Jan. 31, 1962, 15p. incl. rets. (AF 61(514)
rats at the age of about 5 months. The animals were 1127) AD 631917 Unclassified
tested preoperatively in a modified obs~ruction box
in which the number of crossings of an electrified grid Studies on the following topics were made: (1) tel-
to a sex incentive during a given period (30 min.) is encephalic (cortical and amygdalold) attention or
used as an indication of the strength of the hetero- arousal mechanism and emotion. (2) rats with lesions
sexual drive. Retesting was performed 5 to 28 weeks In limbic and related structures, and (3) electro-
after the operation. A group of 96 rats served as physiology of the hippocampus.
controls. The extent of the lesions was determined
histologically. A marked decrease in the crossings
produced by bilateral removal of (1) the upper part
of the sensorlmotor cortex, apparently corresponding
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2239 2241

Oxford U. Dept. of Biochemistry (Gt. Brit.). Oxford U. Dept. of Biochemistry (Gt. Brit.).

MICROBIAL GROWTH ON CI COMPOUNDS. 4. THE METABOLISM OF C2-COMPOUNDS IN MICRO-
CARBOXYLATION OF PHISPHOENOLPYRUVATE
IN METHANOL-GROWN PSEUDOMONAS .MI, by ORGANIS.K.S. 9. ROLE OF THE GLYOXYLATE CYCLE
P. J. Large, D. Peel, and J. R. Quayle. [1962] IN PROTOZOAL GLYCONEOGENESIS, by J. F. Hogg
[81p. incl. diagrs. tables, refs. (AFOSR-4292) and H. L. Kornberg. (1962] [8)p. incl. Ulus. tables,
(Sponsored jointly by Air Force Office of Scientific refs. (AFOSR-J469) (Sponsored jointly by Air Force
Research under AF 61(052)180, Public HeaIth Service, Office of Scientific Research uader AF 61(052)160,
and Rockefeller Foundation) AD 632033 Horace H. Rackham School of Graduate Studies, and

Unclassified National Science Foundation) AD 407101
Unclassified

Also published in Blochem Jour., v. 85: 243-250,
Oct. 1962. ALso published in Bochem. Jour., v. 86: 462-468,

March 1963.
Cell-free extracts ef MeOH-grown Pseudomonas
AM 1 were examined for the presence of enzymes Tetrahymena pyriformis, strain E, cells grown in
catalyzing the carboxylatic, of pyruvate or proteose-peptone media contained malate synthase in
phosphoenolpyruvate (I) to C4 -dicarboxylc a high activity but they were low in isocitrIc lyase. The

The ouly enzyme found in appreciable activity was a form2 Lion of malic synthase was reoressed by glucose;
I carboxylase, similar to that found in plant tissues, this repression was partially relie-..d by acetate. The
The enzyme has been purified 28-fold by protamine formation of isocitric lyase was stimulated by acetate
sulfate treatment, (NH4 )2 5O4 precipitation, and in the presence or in the absence of glucose. Cells

grown in chemistry defined media containing acetate
diethylaminoethyl celluloee columt zbromatography. contained both isocitric lyase and malic synthase in
The purified I carboxylase catalyzes the formation of high activity; cells grown in such media containing
oxalacetate and inorganic phosphate from I and HCO 3 . glucose were virtually devoid of both enzymes. These
The reaction Is Mg*4 dependent, with a pH optimum findings show that isocitric lyase and malic synthase,
of 8. 5. It is competitivelv inhibited by phosphate and though operationally linked in the glyoxylate cycle, are
noncompetitively by NH4 .+Km values of 0. 33 mM and not coordinately repressible. Tetrahymena capable of
0.196 JaM, respectively-were found for I and converting fats into glycogen cantained both

0rpa gCI2  enzymes in higher actiray than those incapable of
at pH 8. 5 and 22. The properties of the enzyme were glyconeogenesin. In the former type of organism, the
compared with those of similar enzymes obtained enzymes were found only in I of the 2 mitochondrial
fromn other sources, fractions obtained after disruption of the cells; in the

latter type, the enzy-mes were not localized in any

2240 single cellular component. These results suggest that
the conversion of fat into glycogen by Tetrahymena

Oxford U. Dept. o Biochemistry (Gt. Brit.). necessitates both the presence of high activities ofglyoxylate-cycle enzymes and their incorporation Into

THE METABOLISM OF C - COMPOUNDS AND an organized intracellular structure.

OXALIC ACID IN MICRO-ORGANISMS, by H. Krebs
and J. R. Quale. Final technical rept. Sept. 1, 2242
1961-Aug. 31, 1962. Sept. 31, 1962, l9p. incl.
tables, refs. (AFO6R-4337) (AF 61(052)180) Oxford U. Dept. of Biochemistry (GL Brit.).
AD 293150 Unclassified

MICROBIAL GROWTH ON C1 COMPOUNDS. 5.

Activities of enzymes implicated in a scheme of

biosynthesis of cell constituents from Cl growth ENZYME ACTIVITIES IN EXTRACTS OF PSEUDOMONAS
substrates have been measured in Pseudomona AMI AM 1, by P. J. Large and J. R. Quayle. [1962] [11fp.
grown on methanol, formate and succinate, and the IncL diagrs. tables, ref s. (AFOSR-955) (Sponsored
values compared. A phosphoenolpyruvate carboxylase jointly by Air Force Office of Scientific Research under
from this organism has been purified and its properties AF 61(052)180, Public Health Service and Rockefeller
Mtudled. Attempts have been made to Isolate glycine- Foundation) AD 416577 Unciassified
serine- orglyoxylate- requiring mutants d Pseudomonas
AMI. Oxalyl coenzyme A has been synthesized and its Also published in Biochem. Jour., v. 87: 386-396,
properties examined. Contributions of heterotrophic May 1963.
and autotrophic growth of Pseudomonas oxalaticus on
oxalate are being measured. The following enzymes were found in extracts of

MeOH-, formate-, and succinate-grown Pseudomonas
AMI and their activities measured: tetrahyd-ofolate
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formylase, methylene-tetrahydrofolattl dehydrogenase, The object of the research reported was to investigate

serine hydroxymethyltransferase, glycerate the way in which patterns of stimuli become transformed
dehydrogenase, glyoxylate reductase, malate synthase, In the Insect nervous system to form patterns of re-

citrate synthase, isocitrate dehydrogenase, and sponses. This was investigated in locusts, bees, and

malate dehydrogenase. No glyoxylate carboligase, ants, using behavioral, neurosurgical and electro-

isocitrate lyase, or malate dehydrogenase physiological methods.
(decarboxylaling) couid be detected in the organism
grown on any of the substrates. Transamination of
serine with a- oxoglutarate and pyruvate was observed 2245
in extracts of Pseudomonas AMI. Cell-free extracts
of Pseudomonas AMI, fortified with sultable cofactors, [Oxford U. Dept. of Biochemistry] (Gt. Brit.).

catalyze the conversion of formate to glycine and give
serine and glycerate as major products. In the EXPERIMENTS ON VISUALLY CONTROLLED ORIENTA-
presence of adenosine triphosphate the extracts TION IN THE DESERT LOCUST, SCHISTOCERCA
catalyze the phosphorylatlon of glycerate to phospho- GREGARIA (FORSKAL), by G. K. Wallace. [1962] [91p.

glycerate. (Contractor's abstract) icl. diagrs. tables, refs. (In cooperattion with Reading
U. Oxford (G.'Brit.)) (AF 61(052)114 and AF 61(052)
420)) UncIsesified

2-243
Published in Animal Behav., v. 10: 361-369, July-Oct.

Oxford U. Dept. of Biochemistry (Gt. Brit.). 1962.

CARBON ASSIMILATION BY PSEUDOMONAS This paper raises the problem of the mechanisms
OXALATICUS (OX 1). 6. REACTIONS OF OXALYL- underlying visually controlled orientation in the Desert
COENZYME A, by J. R. Quayle. [1962] [6)p. incl. Locust. The experiments are concerned with 3 aspects
diagrs. table, refs. (AFOSR-J956) (Sponsored jointly t this problem: (1) Inhibition of Information from, or
by Ai, Vorce Ofice of Scientific Research under response to, irrelevant stimuli, (2) the processes of
.F 61(052)180, Public Health Service. and Rockefeller orientation to one of several possible stimuli; and (3)
Foundation) AD 4) 6606 Unclassified the maintenance of direction once locomotion is

initiated. Lack of response to irrelevant stimuli
Also published in Biochem. Jour., v. 87: 368-373, appears to be due to a mutual exclusion of responses at

May 1963. the motor level. There is no evidence of centrifugal
sensory mhibition. The behavior observed while the

It is shown that oxalyl-CoA maybe readily synthesized insect becomes orientated to 1 of 2 stimuli is described

and some of Its chemical properties are described, and an explanation given in terms of varying thresholds

Its reversible enzymic reduction to glyoxylate and CoA for the release of jumping and turning responses. A

has been demonstrated. This reaction has been tracking experiment is described which shows that

suggested as a key reaction in the microbial synthesis direction of locomotion is not maintained under certain

of cell constituents from oxalate. Use of the measared circumstances. The experimental results are em-

equilibrium constant gives a value of + 2 -54 kcal for bodied In a tentative description of the processes under-

6 G' at pH 7" 0 of reaction (2), proceeding from left to lying orientation.

right. This compares with the value -0- 9 kcal
calculated from thermodynamic data. However, some 2246
of the values used in the latter calculation, e.g. the

heat of combustion of oxalic acid and the free energ7
oC hydrolysis of oxalyl-CoA, are of doubtful accuracy. Oxford U. [Dept. of Biochemistry] (Gt. Brit.).

The value of . 2- 54 kcal for the free energy of reduc-
tion of oxalyl-CoA may be compared with the value of THE GUDILIM CONTENT OF THE SMOOTH MUSCLE

+ 4- 2 kcal for the analogous reaction (3) catalysed by OF [92 [EGk. bi d .t .

the aldehyde dehydrogenase from Clostridium Goodford. [1962] [12]p. incl. diagrs, tables, refs.

kluyverl CH3 -CO-S.CoA + NADH + H
+ = CH3 'CHO + (AFOSR-J302) (AF 61(052)476) AD 408044

UnclassifiedNADt 4 CoA*SH.

Also published in Jour. Physiol., v. 163: 411-422.

Oct. 1932.2244

The sodium, potassium and lithium contents of the
Oxford U. [Dept. of Biochemistry] (Gt. Brit). smooth muscle of the guinea-pig taenia colt have been

determined after immersion in sodium-free soluions
RESEARCH IN THE NEURAL MECHANISlS UNDER- prepared -ith lithium chloride, chlorine chloride or
LYING PERCEPTION, by D. M. Vowles. [Final rept.] tris-hydroxymethyisminomethane hydrochloride. More
June 11, 1962, 17p. (Technical rept. no. 1) sodium was lost rapidly from the muscle than could be
(AFOSR-3040) (In cooperation with Reading U., accounted for by the material in the extracellular space.
Oxford (Gt. Brit.)) (AF 61(052)420 and AF 61(052)114) But 1.5 mmol/kg wet wi at 35"C and 50 mino/kg wet
AD 288422 Unclassified wt at 4"C remained firmly in the tissue during
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Immersions in sodium-free solution lasting I hr. The c spike activity and byperpolarlzatlcn. Phoesphorylase
observations indicated that the muscle sodium was not activity may be increased afterwards by subjecting
simply distributed between the Intracellular and the tissue to certain manipulations, and this activation
extracellular spaces. The results are discussed with is greater after previous treatment with adrenaline.
reference to the known ability of smooth muscle to No activation is demonstrable vith an |nproved technique.
generate action potentials in sodium-free solutions. Since thpe -:3-c _ iCctrophysiloglical and me-
(Contractor's abstract) ..aanical state of taenia coli produced by adrenaline re-

quire metabolic energy, it appears that biochemical
mechanisms other than activation of phosphorylase or

2247 of phosphofruo4 .'i2cz fiust be associated with these
C.- ."!Ictor's abstract)

Oard U. [Dept. of Biochcmtrtry] (0t. Dr..'..

SODIUM AND POTASSIUM CONTENT OF THEE •S••TH -:
MUSCLE OF THE GUINEA-PIG TAENIA COLl AT
DIFFERENT TEMPERATURES AND TENSIONS, by O1f-ord U, [DcY't. a! Biochemistry] (Gt. Brit.).
M. Freeman-Narrod and P. J. Goodford. [19622]
[131p. incl. ilum. diagrs. refs. (AFOSR-J303) INFLUENCE OF SODIUM AND CALCIUM ON
(AF 61(052)476) AD 408046 Unclassified SPONTANEOUS SPIKE GENERATION IN SMOOTH

MUSCLE (Abstract), by E. Bitbring, H. Kuriyama,
Also published in Jour. Physiol., v. 163: 399-410, and 1. Twarog. [1962] [21p. (AFOSR-J310)
Oct. 1962. (AF 61(052)476) AD 408052 Unclassified

The total sodium and potassium content of the guinea- Presented at meeting of the Physiol. Soc., London
pig taenia coil, and the rate of uptake of radioactive (Gt. Brit.), Jan. 13, 1962.
sodium and potassium ions, have been measured in
vih-o at 35*, 20* and 4"C and at a range of tensions. Also published in Jour. Physiol., v. 161: 48P-49P
The averige cell diameter was also measured at each Apr. -Mzy 1962.
tcnsicm. The total potassium content was reduced,
and the total sodium increased at lower temperatures. Ezperiments were performed on intestinal smooth
The rate of uptake of tracer ions was depressed by muscle of the guinea-pig taerna coll using the sucrose
cooling. Al 4°C both sodium and potassium were gap method and intracellular electrical recording.
partly inexchangeable. At 20°C the sodium was partly If the calcium is removed from the bathing solution,
inexchangeable. At 350C all the sodium exchanged the excitation, commonly observed in oth.er excitable
very rapkdij, which may indicate that this exhcange tissues, may be absent or short lasting and soon the
is an "active" process. Tension changes did not spontaneous spike discharge ceases. Conversely, If
affect the total sodium or potassium content. The the external calcium concentration is raised to 7. 5 mM,
rate of uptake of tracer potassium was increased at a period of increased electrical activity usually pre-
higher tensions, and the rate of sodium loss was cedes the membrane stabilization. Spontaneous spike
reduced when no tension was applied to the muscle, discharge continues when sodium is substituted by
These effects might be due to the increased ratio of lithium, and also with tris-(hydroxymethyl)amino
cell surface area to cell volume, and for potassium methane) for periods up to I hr. The amplitude of the
they were quantitatively explained in this way. sponianeouly discharged action potentials is not
(Contractors ahet, act) reduced by reducing the external sodium concentration

and replacing it with Tris. However, the local
potentials (slow waves) are abolished in the absence of

2248 sodium and are greatly increased in excess sodium.
If calcium Is removed from a sodium-free Tris solution

Oxford U. [Dept. of Biochemistry] (Gt. Brit.). electrical activity stops in a few minutes, and starts
again when calcium is restored. The time during which

LACK OF ACTIVATION OF PHOSPHORYLASE ;Y spontaneous spike discharge continues is. sodium-free
ADRENALINE DURING ITS PHYSIOLOGICAL EFFECT solution beccame shorter when the external calcium is
ON INTESTINAL • l•' MUSCLE,. by E. Bueding, reduced below half the normal concentration; e.g. in
E. Bulbring and others. [19621 [3kp. incl. refs. 1.3 mM Ca 2 4 it stops after 28 min, in 0. 6 mM after
(AFOSR-J304) (Sponmored jointly by Air Force Office 15 min, in 0. 3 mM after 8 min. The amplitude of the
of Scientific Research under AF 61(052)476, spontaneously discharged action potential in sodium-free
American Heart Association, Office of Naval Rese2-ch, solution appears to be a function of the external calciumand Public Health Service) AD 406045 Unclassified concentration. In the presence of excess calcium, the

cpikes are followed by a positive after-potential which,
o publshed in Nature, v. 196: 944-946, Dec. 8, on passing off, continues as a potential initiating the

1962. next spike, thus producing a pace-maker type of actLon
potential. The observations suggest that calcium may

Adrenaline causes no activation of pbosphorylase in be essential for spike discharge in this smooth muscle.
the intact tissue at the time when It produces relaxa-
tion of intestinal smooth muscle by causing cessation
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2250 large number of multinucleon events observed in
nuclear emulsion is discussed. The discrepancy

Oxford U. [Dept. of Biochemistry] (Gt. Brit.). between the deuterium and emulsion data is first
established and then the probability for the 2 step

THE IMPORTANCE OF CALCIUM FOR MEMBRANE process is calculated. It is concluded that this
POLARIZATION AND SPONTANEOUS ACTIVITY OF process does not explain the frequency of nulti-
INTESTINAL SMOOTH MUSCLE CELLS (GUINEA-PIG nucleon events observed In nuclear emulblon and it
TAENIA COLt) (Abstract), by E. Btlbring and H. appears that there is sou.e support for the hypothesis
Kurtyama. [1962] [lp. [AF EOAR-62-5] of strong correlations In the nuclear surface.

Unclassified (Contractors abstract)

Published in Proc, Internat'l. Union of
Physiological Sciences: Twenty-second Internat'l. 2252
Cong. Leyden (Netherlands) Sept. 10-17, 1962),
Amsterdam, Excerpta Medica Foundation, v. 2: Oxford U. Dept. of Pharmacology (Gt. Brit.).
Abrtract no. 866, 1962. STUDY OF BIOCHEMISTRY OF BIOGENIC AMPNE,

In excess calcium (7.5 maM) the maximum slope of the by H. Blaschko. Final rept July 1, 1959-June 30, 1962.
relation between membrane potential and e-dernal July 10, 1962. 2p. (AF0CR-3032) (AF 61(052)235)
potassium concentration (YO) is steeper (43 mV/tenfold AD 290198 Unclassified

K0) than normal (38 mV/tenfold K0 ) and for low K0  This work led to the formulation of rules governing
more linear, indicating a dimminished Na-permeability the substrate specificity of the amino acid decarboxylase
in excess Ca. Removal of glucose depolarizes the that is responsible for the formation of the catechol
membrane and accelerates spontaneous activity. amines in the body. It was shown that the presence
Excess calcium initially prevents this, but not after of the hydrogen atom in position alpha is rot essential
prolonged glucose depletion, suggesting energy re- for decarboxylation. The main outcome is the discovery
quirement for calcium function at the membrane, of the strong awakening action of L-metat7rosine in
Spontaneous activity normally consists of local the reserpinized animal, which is of practical interest,
potentials and spikes. Excess calcium reduces the as the meta-hydroxy compound has much better keeping
local potentials, especially when they are large and qualities than dopa and other catechol derivatives.
prolonged in excess Na; excess Ca then accelerates
repolarizatlon and spikes are followed by a positive
after potential. Membrane activity continues in 2253
complete absence of Na (replaced with Tris), but stops
rapidly in Na-free and Ca-free solution. Restoration Oxford U. Dept. of Pharmacology (ot. Brit.).
of the normal Ca concentration restores activity. In
the absence of Na, in normal solution, in Icw K OBSERVATIONS ON THE ENZYMIC O1IDATION OF

o0  w-AMINO ACIDS, by H. Blaschko, S. M. Kirpekar,
(0.3-3 mM), as well as in excess K.ý(18 mam), i.e. and S. D. Phipps. [19621 [3k. incl. table.
regardless whether the membrane potential is high
or low, the amplitude of the action potential decreases (F~~~)(F6(5)3)Ucasfe
with a decrease of Ca0 from 1. 25 mM to 0. 25 miM, and Also published in Arch. Icternat'L Pharmacodyn.,
increases in the presence of 7. 5 mM Ca0 . This re-
sult suggests that the presence of calcium is essential. v. 129: 20-122, 1962.

The ,-amino acids have become of interesi since some
2251 members ci the homologous series, H2N(CH)nCOOH,

act on certain excitable structures. Experiments using
Oxford U. Dept. of Nuclear Physics (Gt. Brit.). the available commercial samples of 3 members of the

series, w-amino enanthic acid (or w-amino-n-heptanoic
TIlE DECAY OF K-MESIC ATOMS, by J. R. Rook. acid), k-amino caprylic acid (or w-amino-n-octanoic
[1962] [271p. incl. diagrs. tables, refs. (AFOSR- acid) and ce-amino-n-hendecanoic acid, were carried
J364) (AF 61(052)455) AD 408599 Unclassified out in an atmosphere ci 02 at 37. 5"C. It is concluded

Also published in Nuclear Phys., v. 39: 479-505, that all 3 oxidases agree in that the presence of a
Dec. 1962. second amino group m the close vicinity co the first

interferes with the attachment of the latter for the
The information concerning the form of the nuclear enzyme. This interference becomes less when the
density distribution in the extreme surmace region second group is further removed; hence the long-chain

that would be obtained from measurements of the K- dmines react with the enzymesthe anoare oxudized.
mesic x-ray yields is discussed. Certain extreme these observations show that the amino group is not
shapes would be distinguished from the conventional unique in exerting a disturbing effect. The carboxyl

Saxon-Woods form, but there is not as much group obviously does the same, here again the disturbing
sensitivity to the form of tL.' density distribution as influence depends on the intramolecular distance. In
ruight be expected. Reasons are given for this lack the plasma oxidases, it appears that in the goat enzyme
o& sensitivity. The significance of the relatively this effect wanes with shorter distances than in the
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pig enzyme, but more experiments would be required all these enzymes, with the single exception of the
to establish this difference with certainty. well-known intracellular monoamine oxidase. The

action of these reagents is probably on a carbonyl
group in the 2 amino hydrogens of the substrate,

2254 R-CH2- NHe to form a Schiff's base,> C = N.CH 2.R

Oxford U. Dept. o0 Pharmacology, (Gt. Brit.). as an intermediate. This is supported by the observa-
-ton that the plasma oxidases are unable to act on N-

THE AMINE OXIDASES OF MAMMALIAN BLOOD methylated amines, in sharp contrast to the intra-
PLASMA, by H. Blaschko. [1962] [501p. incl. diagra. cellular aminoxidase, which oxidizes the N-methylated
tables, refs. [AF 61(052)235] Unclassified amines (e.g. adrenaline or metanephrine) as readily

as the corresponding primary amines. On the other
Published in Advances in Coinpar. Physiol. and hand the intracellular histaminase resembles the plasma
Biochem., v. 1: 67-t•,, 1962. oxidases in the inability to act on N-methylated amines.

These observations suggest that the primary enzyme-
Variation in the substrate specificity ot an enzyme substrate complex formed by the intracellular amine
from species to species is a phenomenon frequently oxiddase is fundamentally different; it probably involves
encountered. Differences of this kind are believed t. an Immediate reaction with at least one of the hydrogen
be due to variations in the enzyme protein, probably atoms attached to the a-carbon atom.
in the amino acid composition; they may also manifest
themselves in Immunological differences that occur
when specimens o0 an enzyme zre prepared from 2256
different species. The differences found among the
amine oxidases of mammalian blood plasma from Oxford U. Dept. of Pharmacology (Gt. Brit.)
different species are therefore by no means unique.
What Is usual and interesting is that here are POTENTIATION OF THE RESPONSE TO HISTAMINE
variations In the substrate specificity pattern of a BY PICOLYIAItINES, by H. Blaschko and S. Kurzepa.
more fundamental type. The significance of these [1962] [81p. incl. diagrs. (AFOSR-JI76) (AF EOAR-
variations and their bearing on the question of the re- 62-8u) AD 400429 Unclassified
latlonship between mammalian species are discussed
in this review. Also published in British Jour. Pharmacol. and

Chemother., v. 19: 544-551, Dec. 1962.

2255 The response of the isolated ileum of the guinea pig
to histamine is potentiated in the presence of 2-, 3-,

Oxford U. Dept. 01 Pharmacology (Gt. Brit.). or 4-picolylamine. These compounds have been found
to inhibit the histaminase and (or) diamine oxidase 01

BIOLOGICAL INACTIVATION BY AMINE OXiDASES pig kidney. The 3 corresponding picolylmethylamines
AND TIME COURSES OF DRUG ACTION, by H. did not potentiate the response 01 the ileum to
Blaschko. [1962] [61. incl. refs. (AFOSR-JI74) histamine;, they were without significant affinity for
Sponsored Jointly by Agricultural Research Council, the pig kidney oxidase. It is suggested that the
Air Force Office 01 Scientific Resea-ch under potentiating action o0 the 3 primary amines is due to
AF EOAR-62-80, and Public Health Service) their inhibitory action on histaminase. The responses
AD 400428 Unclassified 01 the ileum to acetylcholine and 5- hydroxytryptamine

were not potentiated. (Contractor's abstract)
Also published in Proc. First Internat'l.
Pharmacological Meeting, Stockholm (Sweden)
(Aug. 22-25, 1962), Oxford, Pergamon Press, v. 6: 2257
289-239, 1962. 2Oxord U. Enginecrir,. (Gt. Brit.).

New work shows clearly that the current classification
of amine oxidases is obsolete. The histaminase o0 SELF CONSISTENT COMPUTATION OF AN F. F.
pig kidney is a diamine oxidaie, as first shown by CONFINED PLASMA CONFIGURATION, by H. Motz.
the work of Zeller and strongly supported by subsequent [1962] 17p. incl. d'Ar.. tables. (Technical note no.
observations; the hlstaminase of pig plasma is a 10) (AFOSR-2694) (AF 61(514)118,) AD 289196
monoamine oxidase. Both of these enzymes, are Unclassified
inhibited by cyanide and by carbonyl reagents (semi-
carbazide, hydroxylamine and aminoguanidine). The Also published in Proc. Fifth Internat'l. Conf.
pig plasma oxidase shares many substrates with the on Ionization Phenomena in Gases, Munich (Germany)
intracellular monoamine oxidase, and yet, the latter (Aug. 28-Sept. 1, 1961), Amsterdam, North-Holland
is not inhibited by cyanide nor by carbonyl reagents. Publishing Co., v. 2: 1484-1494, 1962. (Title varies)
There is also the pea seedling oxidase, an enzyme
sensitive to both cyanide and carbonyl reagents, which The confinement of a plasma by an electromagnetic
will act on diamines as readily as on monoamines. field oscillating at a frequency above the plasma
Thus, Inhibition by carbonyl reagents is common to frequency in a resonator was studied. The resonator,
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a cylindrical cavity, supported an E0 1 1 mode of 2260

oscillation and the dimensions were chosen specially Oxford U. Engineering 1ab. (Gt. Brit.).
to lead to a field configuration such that, In the
absence ot plasma, it had a field minimum surrounded GENERATION AND USE OF PULSED MAGNETIC
everywhere by higher field values. A self-consistent FIELDS, by C. S. Gaskell. 1962, [361p. incl illus.
calculation was carried out in order to find a stable diagrs. tables, refs. (Technical note No. 11) (AFo6R
plasm. configuration confined by the field. The per- 2931) (AF 61(514)1183) AD 277626 Unclassified
turbation of the cavity resonance by the plasma was
determined. The calculation was done numerically by Methods of generating high magnetic fields are surveyed,
means of a high-speed electronic computer, and the design and conatrvztion of a pulsed field set

are described. Capacitors are used to store the energy,
and are discharged through a triggered spark gan into

2258 a special wire-wound solenoid. By this method, field
up to 280 kilogauss have been produced. A method of

Oxford U. Engineertng Lab. (Gt. Brit.). plotting magnetization curves in high fields is
described, and results are given for gadolinium.

FREQUENCY DOUBLING WITH FERRITES, by Sources of error and possible improvements in the
C. S. Gaskell. 11962] [151. incL diagrs. (Technical experimental technique are discussed. (Contractors
note no. 12) (AFOSR-2695) (AF 61(514)1183) abstract)
AD 289197 Unclassified

Previous measurements on millimeter wave harmonic 2261
general!on in ferrites have shown that powers of
about 20 w can be produced at 2 mm wavelength (with Oxford U. [Engineering L14b. ] (Gt. Brit.).
unspecified conversion losses). As conversion losses
as low as 3.5 db have been reported at lower fre- MILLIMETER WAVE HARMONIC GENERATION IN
qtuencles, the method appears attractive for doubling FERRFITES, by C. S. Gaskell. [1961i Ii). incl.
from 35 gc/s band; Lhis being the highest frequency diagrs. [AF 61(514)1183] Unclassified
band at which high power reliable tubes are generally
available. Measurements have been made on a Published in Proc. Inst. Radio Engineers, v. 50.
variety of ferrites, the best results for frequency 326, Mar.-1962o
doubling being obtained with Ferro) -cube 55 in a disk
geometry. Peak output powers up :o £00 at 70 gs/s An output (harmonic) wavegulde was polarized
have been measured with conversion losses ct 14 c. perpendicular and parallel to the input guide. The
Maximum output power power was obtained when the low outputs obtained with perpendicular polarization
output waveguide was polarized parallel to the input are believed to be due to the large mis-match of the
guide, rather than perpendicular. Preliminary eample. Much better matching was obtained with
measurements on higher harmonics indicate that the parallel polarization. The reduction in efficiency at
third is at least 60 db down on the fundamental. high input powers with the latter was caused by sample
Possible explanations for the discrapancies betv-een heating. The conversion losses for average power are
these me-surements and the simple theory arc some 3 db greater than for peak power, since the output
presented, together with suggestions for Improved pulse was only 80 nsec wide, compared with 170 usec
techniques, and further applications of ferrite doubling, for the input pulse. This could have been caused by a
(Contractor's abstract) frequency change during the magnetron pulse, or by

spin ware excitation. With an input of 15 kw in the
parallcl geometry and with the Ferroxcube D5 sample,

2259 the third harmonic output was some 60 db below the

input. Under certain conditions the magnetron was
[Oxford U. Engineering Lab. (Gt. Brit. )] known to have given third harmonic outputs of this

magnitude; this result is therefore not conclusive,
[MILLIMETER WAVE AND SUB-MILLIMETER WAVE hut represents an upper limit. No higher harmonics
RESEARCH], by ff. Motz. Final rept. Mar. 1, were within the detection sensitivity of the apparatus
1957-Feb. 28, 1962. Mar. 21, 1962, 6p. incl. refs. (about -80 db).
(AFOSR-2696) (AF 61(514)1183) AD280984

Unclassified
2262

The work under this contract was mostly concerned

with the exploration of the undulator principle for the Oxford U. Engineering Lab. (Gt. Brit.).
generation of submillimeter waves. Other methods
for g,'neratlng such waves were also studied. The DIELECTRIC PROPERTIES OF TITANIA CERAMICS
aim of the work on millimeter and submillimeter AT MICROWAVE FIEQUENCIES, by J. M. Free,
waves is the study cd hot plasma. Wave propagation M. E. B. Moffat, and G. B. Walker. 11962] 13]p.
in a plasma was studied theoretically. incl. diagrs. (AFO.R-J880) (Sponsored jointly by the

Admiralty, Air Force Office of Scientific Research
under AF EOAR-62-62, Defense Board of Canada,
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Department of Scientific and Industrial Research, BEAM FOR A SUBM!LLIMETER WAVE UNDULATOR,
and Paul Fund of the Royal Society) AD 416019 by A. J. Lichtenb'-rg, M. E. B. Moffat, and H. Motz.

Unclassified [1962] [41. in°l. dlagrs. [AF EOAR-62-62]
Unclassified

Also published In Brit. Jour. Appl. Phys., v. 14:
289-291, May 1963. Publi',ed in Microwave: Proc. Fourth Internat'l.

-o.---.' IMlcrowaves Tubes, Scheveningen (Netherlands)
The determination of the relative permittivity k and (Srpt. 3-7, 1962), Eindho-'z, Centrex Publishing Co.
the loss tangent tan 6of the ceramics titania 1963, 375-378.
(k = 95, tan 6 =, 0. 0004) and -agesium titanate(k 9 54.• tan 6 ý 0. 0004) by H mode and 'ghost' In order to generate sub-millimeter waves in a magnetic

601  undulator more efficiently than has been possible before,
mode cavity techniques Is outlined. Results are an electron linac has been proposed which will provide
presented for the frequency range 3 to 35 Gc/s St a 2-mev beam 0 tightly bunched electrons for injection
rmom temperature. It is noted that k varies by 5% into the undulator. It was shown by Walsh and Motz
In both materials, and that tan 6 rises significantly that an undulator output of the order of watts can be
but remains at a relatively low value as the frequency achieved In practice in a wavelength region for which
is raised from 3 to 35 Gc/s. Experiments are the beam bunching is adequate. It is hoped that the
described in which 1. 8 cm wavelength cavities loaded accelerator under construction will provide such a
with single glazed titania disks have been successfully power at half a millimeter. The bunching action packs
operated at electric field strengths up to lOmv m-1 the electrons into a certain fraction of the length of
with 20 key axial electron beams. The use of these the period of the wave on which they are riding. It is
materials in slow-wave structures is briefly discussed, clear that the shortest accelerator wavelength possible
(Contractor's abstract) should be chosen for close bunching. From practical

consideration 01 availability of power sources, size
__ 0of structure, machining tolerances and beam diameter,

1. 8823 cm was chosen as the working wavelength of the
linac. The design of an accelerator for optimum bunch-

OWford U. [Engineering Lab. ] (Gt. Brit.). ing has been considered in a theoretical investigation
using as the principal tool the theorem of adiabaticNOTE ON THE ONE-DIMENSIONAL THEORY OF invarlance of the integral § p' dz' = constant extended

RADIO-FREQUENCY PLASMA CONFINEMENT, by over a period of the motion. The variables p' and z'
H. Matz. [1962) [31p. incl. dingr. (AFOSR-J881) are the longitudinal momentum and distance coordinates(in cooperation with New York U., N. Y.) measured relative to those of the phase-stable particle
AF EOAR-62-62) AD 416038 Unclassified S of velocity v riding at a position with phase 001 a

Also published in Phys.- Fluids, v. 6: 308-310, Feb. wave of peak axial electric field c travellng with
1963. velocity v5.

A 1-dimensional theory of r.;llo-frequency plasma 2265
codinement above the critical density is studied. It
is concluded that confinement is not strictly seaklng Oxford U. Inorganic Chemistry Lab. (Gt. Brit.).
possible, but that a solution representing partial
confinement exists and may be acceptable practically. THE REACTION OF ATOMS AND RADICALS WITH

VARIOUS MOLECULES AND WITH ONE-ANOTHER,
by J. W. Linnett. [Fin rept. 1 Oct. 29, 1962, 15p.
(AFOSR-4060) (AF EOAR-62-6) AD 290631 Unclassified

2264 This report covers the recombination of oxygen atoms in the
gas phase, recombination 01 atoms at oxide surfaces, at-Oxford U. Eigineering Lab. (Gt. Brit.). tack ofmetalsby atoms, recombination of atoms on Pd.Au
alloys, as well as new methodsfor studying recombinationPRODUCTION OF A HIGHLY BUNCHED ELECTRON- coefficients
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Palmer Physical Lab., Princeton, N. J. 2268
see Princeton U. Palmer Physical Lab., N. J.

IParis U. (France).

Palomar Observatory, Pasadena, Calif. RAREFIED GAS DYNAMICS: PROCEEDINGS OF THE
see California Inst. cd Tech. Palomar Observatory, THIRD INTERNATIONAL SYMPOSIUM, Paris (France)
15A-4sadena. (June 1962), ed. by J. A. Laurman. New York,

Academic Pre~ss, 1963, 2v. incl. illus. diagrs. tables,
refs. (AFOSR-5312) (Sponsored Jointly by Air Force

2266 Office of Scientific Research under MIPR-62-7, Dele-
gation Gen6rale a is Recherche Scientifique et Tech-

Paris U. (France). nique, International Union of Theoretical and Applied
Mechanics, National Aeromnutics and Space Administra-

DYNAMICAL THEORY OF THE REFLECTION OF tinm, and Office of Naval Research) Unclassified
X-RAYS BY NON-PERFECT CRYSTALS, by D.
Taupin. Final technical rept. Mar. 31, 1962, 49p. Various aspects of rarefied gas dynamics are consid-
incL. dlagrs. refs. (AFOSR-2963, pt. 1) (AF 61- ered including fundamental kinetic theory, molecular
(052)310) AD 289109 Unclassified beams and surface interactions, ionized flows, transi-

tion flow, theory and experiment, and experimental
A generalization of Zacharlasen's dynamical theory is methods. Included in the first section are a number *f
derived for the case of distorted or non-perfect crys- papers discussing the validity of the Boltznann equation
tals and non-plane waves; this treatment does not sepa- as applied in rarefied gas dymmics (including the Ion-
rate the wavefields in the crystal medium and leads to ized case) and various techniques for solving it. Other
a partial differential equation system which can only be papers in this section consider more specific pz-oblems
numerically solved. A detailed application to bent and such as shock wave structure. In addition to a number
uniformly distorted crystals is given, which is a gen- oZ papers dealing with standard molecular beam tech-
eralizatlon of our former dynamical theory. A rough niques, Section II also presents newer methods including
calculation of dislocation cross sections for the Bragg the nozzle-source method for producing beams. Section
Case Is then reported. Some figures are given, which II is concerned uith the application of free molecule
indicate the range of utility of the x-ray method for flow theory to ionized gas flows. Various attempts,
the determination of the perfection od silicon crystals, theoretical and experimental, to bridge the gap in knowl-
Experimental measurements of reflecting powers of edge between continuum and free-molecule flows are
imperfect silicon crystals have been made. The agree- covexed in Sections IV and V. The last section contains
meat with calculated values is rather satisfactory, a few papers involving experimental methods related to
(Contractor's abstract) testing with both Ionized and unionized gases In low den-

sity v1ind tuinels. Also included are a selected number
of questions and answers that followed in the discussion

2267 period after each presentation.

Paris V. (France).
2269

CRYSTALLINE TEXTURE OF BaTIO3 tORYSTAIS, by
C. Bcusquet, M. Lambe.t and others. Final technical Paris U. lab. de Physique Thborique et Hautes Energies
rept. Mar. 31, 1962, 29p. incl. illus. diagrs. (France).
(AFOSR-2963, pt. 2) (AF 61(052)310) AD 278109

Unclassified STRONG INTERACTION SYMMETRIES AND RELA-TIONS BETWEEN POLARIZATIONS I pp -!Y, by

This report on the measurement of parameters and E. de Rafael. [1962] [321p. inel. tabhts. (Technical
disorientations in a multidomain BaTiO3 crystal draws note no. 3) (AFOSR-2326) (AF 61(052)474) AD 293163

Unclassified
a correlation between the square pattern texture and
* quasi-cubic phase. The barium titanate may exist Also published in Nuovo Cmento, Series X, v. 25: 321-
at roona temperature under a crystalline form clearly IJiJ, 19-2.
dif'erent from the normal tetragonal form; it is very
slightly tetragonal, and the observed axial ratio varies The consequences -" different symmetry groups for
with the sample. Many details of the deformation of strong interactions are studied in t-,rms Co reactions
tne crystallites in this texture have been accurately between polarizations. Some experimental tests con-
determined. Nevertheless many questions are left un- cerning antihyperon - hyperon production by means of
answered: for instance the arrangements ad the do- 5p and pd annihilations are proposed. (Contractor's
mains in the square pattern texture and the mechanism abstract)
co formation of this texture. The results show that
it is necessary to specify the structure and the texture
of a sample for a fundamental study of its ferroelec- 2270
tric p-operties. It is very likely that these properties
are dependent on the variation of the axial ratio of the [Pa: U. ] Lab. de Physique Theorlque et Hautes Energies
crystal, which varies with the sample. (France).

£Z - A* RELATIVE PARITY FROM A* - E
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CONVERSION INDUCED BY THE COULOMB FIELD OF 2273
A NUCLEUS, by E. de Rafael. Mar. 15, 1962, 17p.
fuel. diagr. tables. (Technical note no. 4) (AFOSR- Paris U. lab. de Physique Thborique [et Hautes Energies)
2528) (AF 61(052)474) AD 280023 Unclassified (France).

Also published In Phys. Rev., v. 128: 2435-2439, THOMAS'S CLASSICAL THEORY OF SPIN, by H. Barry.
Dec. I, 1952. July 1, 1962, 12p. inel. refs. (Technical note no. 7)

(AFO6R-3105) (AF 61(052)474) AD 282098
J. Dreltlein and H. Priman)of have recently proposed Unclassified
use of the A* - V" conversion induced by the Coulomb
field of nuclei to determine the E* lifetime. It is shown Thomas's work on the classical theory of spin is treated.
here that the same experiment could also be used to The spin precession equation is generalized for variable
measure toe E* - A* relative parity. Indeed, as a good electromagnetic fields and in the more general case of
approximation, the transversal polarizations (in the a bilocal theory.
laboratory sv'tem) of the A and E* particles are equal
or opposite according to a respectively even or odd

- A relative parity. (Contractor's abstract) 2274

Paris U. [Lab. de Physique Thorique et Hautes Energies]
2271 (France).

[Iaris U. Lab. de Physique Th&orlque et Hautes Energies INVARIANCE IN QUANTUM MECHANICS AND GROUP
(France).] EXTENSIONS, by L. Michel. Oct. 15, 1962 [871p. incl.

diagrs. (AFOSR-4386) (AF 61(052)474) AD 294842
WEAK-ELECTROMAGNETIC AND PIONIC DECAY OF Unclassified
HYPERONS, by J. Nuyts. Apr. 1, 1962, 16p. incl.
tables, rmes. (Technical note no. 5) (AF(SR-2933) There is a review of certain topics connected with sym-
(AF 61(052)474) AD 277627 Unclassified metry groups in quantum theory which are not very well

knowb to most physicists A concise review of basic
Also published in Nuovo Cimenlo, Series X, v. 25: group-theoretic notions and connected physical considera-
374-384, July F1 , 1962. tions leads up to the central topic of the article, which is

the problem of group extensions. This problem is the
Using the pole approximation for the weak-electromag- following: Given 2 groups A and B, find all groups E such
netic and pion decays of hyperons, the relative number that A is an invariant subgrocp of E and B is the quotient
of experimental (measured and to be measured) aad E/A. In particular, the group E is called a central ex-
theoretical parameters are discussed. This yields the tension of B by A if A is abellan and A is a subgroup of
minimum conditions to test the theory. (Contractor's the center of E. The characterization of central exten-
abstract) sions of the connected Poincart group by an arbitrary

abellan group is given. Then the corresponding exten-
sions for the extended Poincar6 group are presented. R

2272 is shown that it is possible to generalize the results to
extensions by a non-abellan group. Finally, questions of

[Paris U. ] Lab. de Physique Thkorique et llautes Energies physical interpretation are discussed. (Math. Rev.
(France). abstract)

HYPERFINE STRUCTURE OF *-MESIC ATOMS, by M.
Le Bellac. July 1, 1961, 19p. incl. refs. (Technical 2275
note no. 6) (AFOSR-3104) (AF 61(052)474) AD 282109

Unclassified Paris U. lab. ee Physique Th6orique et Hautes Enorgies
(France).

Also publi~shed In Nucltar Phys., v. 40. 645-655, Fsh.
3. i evTHEORETICAL STUDY OF PARTICLE POLARIZATION

IN HIGH ENERGY PHYSICS, by L. Michel [1962] 33p.
The effects of the distribution of nuclear magneftzation (AFO6R-5287) (AF 61(052)474) AD 417148
on hyperfine structure (Bohr - Weisskopf effect) are Unclassified
studied in the case of M-mesic atoms. The "configura-
tion mixinI model of nucleus is used for the calculation Covariant description of particles polarization is ex-
and it is shown that the reduction ci hyparfine structure pilined from the foundatto of quantum theory and rela-
is ci order 15% for Al 2 7 and ,f ord 0 o B209 tivistic invariance. Several applications in high energy

Calculations are also made in the framework of the col- physics are presented.

lective model again for Al 2 7 and alro for Tal8l. The
vacumm polarization effects on hyperfine structure are
also studied and are found to be of order 1% for light
nuclei. (Covtra-ctor's abstract)
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2276 the positrons are included among the possible holes.
Model Hamiltonlans are written down and diagonalized,

Paris U. Lab. de Physique Thnorique et Hautes Energies which describe the system within this approximation.
(France). Longitudinal and transverse dielectric constants are

computed, which depend on the wave-number and the
INTERACTION RANGE AND HIGH-ENERGY SCATTER- frequency, and which describe the response ol the sys-
ING, by M. Ivy. [1962] [131p. incl. refs. (AFOSR- tern to external excitations; the necessary charge re-
2452) (AF EOAR-62-10) AD 280328 Unclassified normalization very naturally appears. The propagation

a longitudinal and transverse waves is studied and the
Also published n Nuovo Cimento, Series X, v. 24: dispersion law is computed. Finally, the ground state
920-932, June 1, 1962. energy is computed up to the term of order e4 log 0.

(Contractor's abstract)
A lower limit (R,,,) of the interaction radius is calcu-
lated L- terms ot total and elastic cross-sections with-
out the assumption that only a finite number of partial 2279
waves contribute to the scattering. It Is shown that
Rmin can be evaluated exactly in the high-energy limit Paris U. Lab. de Physique Thorique et Hautes Energies

if the scattering amplitude satisfies a Mandelstam rep-

resentation. Consequences on the range of the proton- SOME REMARKS ON K24 AND K4 DECAYS, by K.
antiprotons interaction are discussed briefly. Finally, a a[
slightly different estimate at Rmtn is made in the frame- [AF EOAR-62-10] AD 289414 Unclassified

v ork of diffraction scattering theory.

Also• lished in Nuovo Cimento, Series X, v. 26:
2277 1405-1405, Dec. 16, 1952.

[Paris U. ] Lab. de Physique Thorlque et Hautes Energies It is suggested that the small branching ratio for K.4
(France). decay favors the Feinberg-Pais explanation of the 1q,

decay rate (C resonance).
ON THE THEORY OF CLASSICAL FLUIIW. II, by L.
Verlet and D. Levesqe. May 1962, 33p. incl. dlagrs.
tables, refs. (Technical note no. 3) (AFOSR-2529) 2280
(AF EOAR-62-10) AD 280022 Unclassified

Paris U. [Lab. de Physique Theorlque et Hautes Energies]
Also published in Physica, v. 28: 1124-1142, Nov. 1962. (France).

Using the Lennard-Jones potential the integral equation [CRYSTALLOGRAPHY SET UP TO PERMIT STUDY OF
for the 2-body correlation function is solved aad shown SPECIFIC DEFECTS IN SOLIDS BY X-RAY DIFFUSION]
to give good results for argon at medium temperatures Montage permettant Iletude des difauts ponctuels dnms
and densities, particularly near the critical point. The les solides par diffusion des raycos X, by A. M.
theory does not, however, appear to be successful at Levelut, M. 1ambert, and A. Guinler. [1962j [3]p.
higher temperatures. (Contractor's abstract, modified) incl. diagr. (AFOSR-J84) (AF EOAR-62-51) AD 400096

Unclassified

2278 Also Pubished in Compt. Rend. Seances Acad. Sci.,
7 25:319-321, July 1962.

[Paris U. ] Lab. de Physique Thorlque et Hautes Energies
(France). The eensitivity of the set up is obtained by enlarging the

solid angle in which is gathered the diffuse energy.
ON THE RELATIVISTIC DEGENERATE ELECTRON Some experiments with alloys increase the possibilities
GAS, by B. Jancovici. Mar. 1962, 3 7p. incl. diagrs. of the device.
(Technical note no. 4) (AFOSR-2701) (AF EOAR-62-
10) AD 27844 Unclassified

2281
Also pulished in Nuovo Cimento. Series X, v. 25:
-28-455, July 16, 1962. Paris U. Lab. de Physique Thiorique et Hautes Energies

(France).
The properties of an electron gas are studied, at zero
temperature and at a density high enough for the Fermi DEUTERON ELECI'ROMAGNETIC FORM FACTORS, by
energy to be relativistic (such densities and relatively M. Goardin. Nov. 1962, 22p. incl. diagra. refs. (Tech-
low temperatures occur in the interior of white dwarfs). nical note no. 7) (AFOSR-4382) (AF EOAR-63-47)
The problem is studied in the dielectric formulation of AD 294841 Unclassified
the quasi-boson approximation: the electron-hole pairs,
which appear because of the Coulomb interactions or the Also published in Nuovo Cimento, Series X, Y. 28: 533-
interactions with the transverse photon field, are W, May 1, 1953.
treated like bosons, and the other processes than the
creation and the annihih.tion of sech pairs are neglected; Using the impulse approuimation with a nonrelativistic
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wave-function for the deuteron an expression is derived Air Force Office of Scientific Research under
for the deuteron electromagnetic current In terms of [AF EOAi.-63-47] and Atomic Energy Commission)
the nucleon electromagnetic scalar form factors. This Unclassified
is then re-interpreted in terms of charge, quadrupole
and mapgetic form factors of the deuteron and gives a Published in Phys. Rev., v. 130: 1210-1229, May 1,
particularly simple expression for the electron scatter-
ing differential cross-section. The approximations in-
volved are then discussed. For instance, the expres- A unified treatment of radiative corrections to a class of
sin for the magnetic moment gives a 3. 9%-D state scattering experiments is presedt-d. The experiments
compared with experimental estimates of 6-7% from considered are those in which either (but not both) the
photodisintepation. It is concluded that a correct scattered or recoil particle is detected. The recoil
analysis of electron-deuteron scattering is difficult for kinematics are properly treated and the calculation is
momentum transfers above about 400 mev. (Contrac- simplified by retaining only terms of logarithmic order.
tor's abstract) The general results are applied to specific practical ex-

amples in which radiative corrections are likely to be
important. Except possibly for the case of Compton

2282 scattering rith nearly maximum or nearly minimum
momentum transfer, the errors are estimated to be

Paris U. Lab. de Pkysique Thiorique et Hautes Energies less than 2% of the cross section.
(France).

SOME REMARKS ABOUT GAUGE INVARIANCE IN THE 2785
ISOBARIC MODEL FOR PHOTOPRODUCTION, by M.
Gourdin and P. Salin. Oct. 1962, Op. (Technical note Pavia U. Inst. of Physics (Italy).
no. 6) (AFO6R-4363) (AF EOAR-63-47) AD 294651

Unclassified EFFICIENCY OF THE VARLEY MECHANISM FOR
VACANCY PRODUCTION IN ALKALI HALIDES, by G.

Also •lished in Nuovo Cimento, Series X, v. 27: Chlarotti and G. F. Nardelli. Apr. 25, 1962 r17]p. incl.
309-312, JWn 1, 1963. diagrs. tables, rets. (Technical note no. 2) (AFOSR-

2717) (AF 61(052)423) Unclassified
The gauge Invariant formalism for the isobaric model
is given in a Hamiltonian form for both spin J = 3/2* Ala: published in Radiation Damage in Solids; Proc. of
and J = 3/2- '-nucleon resonance. The phenomenologi- Symposium on RadatiUon Damage in Solids and Reactor
cal analysis Is also given. Materials, Venice (Italy) (May 7-11, 1962), Vienna,

International Atomic Energy Agency, v. 3: 135-146, 1963.

2283 The efficiency for the ejection of an ionized halogen from
a regular lattice position into an interstitial position is

[Paris U. J Lab. de Physique Thborique et Hautes Energies investigated in the 2 cases of double Ionization in inner
(France). and outer shells. The various contributions to the poten-

tial energy (Madelung, repulsive and polarization ener-
ANALYSIS OF PHOTOPRODUCrION WITH AN ISO- gies) have been evaluated for a number of points in the
BARIC MODEL, by M. Gourdin and P. Salin. [1962] <111> direction with the aid of an electronic computer.
[151p. incl. dlagrs. refs. [AF EOAR-63-47] The polarization energy has been estimated to zero-

Unclassified order approximation, and the repulsive interaction has
been limited to the third neighbors. Inspection of the

Published in Nuovo Cimento, Series X, v. 27: 193-207, potential energy curves shows that, in the case of a
Jan. 1, 196. halogen doubly ionized into inner shells, the ejection is

highly improbable. On the contrary, the ejection mecha-
An analysis of pion photoproduction on nucleons is made nism might be operative when the halogen is doubly ton-
on the basis of a imodel where isobars simulate the final ized into Its outer shell, provided the time for the delo-
state interaction. The results relative to the J = 3/2+ calization of the 2 holes is larger than 3 x 10.15 sec.
isobar are discussed. Agreement with experiment Is (Contractor's abstract)
obtained with a small electric transition EI+/MI+ -
-0. 045. This small eleazric quadrupole allows one to
explain the recent experiments of photoproduction of 2286
neutral pions using polarized photons. Pennsylvania State U. [Dept. of Aeronautical Engineering]

University Park.
2284

EFFECT OF CHARGE SEPARATION ON SHOCK-WAVE
[Paris U. ] Lab. de Physique Th~orlque et Hautes Energies STRUCTURE (Abstract), by R. D. Mathieu and H. Li.

(France). [1962] [1)p. [AF 49(638)6471 Unclassified

RADIATIVE CORRECTI(WS TO HIGH-ENERGY SCAT- Presented at meeting of the Amer. Phys. Soc., North-
TERING PROCESSES, by N. Meister and D. R. Yennie. western U., Evanston, III., June 19-21, 1962.
[1962] [20kp. incl. table, refs. (Sponsored jointly by
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Published in Bull. Amer. Phys. Soc., Series 11, v. 7: Published in Bacteriol. Proc., p. 60, 1962.
T1,T June 19, 1962.

Calcium was shown to be necessary fcr the functioning
The structure of a shock wave in a fully ionized hydro- of the fIgellae of R. rubrum. Cells grown in a low
gen plasma is investigated using a 2-component fluid Ca2+ had flagellae that were indistinguishable morpho-
model consisting of electrons and singly charged ions. logically and serclogically from flagellae from cells
A set of macroscopic equations is written for each com- 2+
ponent. These equations are ccupled through the mo- grown with ample Ca . Growth was necesary to re-
mentum and energy-exchange terms between the corn- generate motility in cells transferred from a medium
ponents. The effects of viscosity and thermal conduc- deficient in Ca 2 + to a medium sufficient in Ca2+. Ap-
tivity are neglected. The ratio of mean free path to
Debye length appears as a parameter. Results are ob- parently, Ca2 + functions in some terml structiosel or
tained for Mach numbers of 1.1 and 1.2 The phenome- energy relationships to permit motility. (Contractor's
non of charge separation gives rise to an induced electric abstract)
field within the plasma. At these Mach nvmbers and
typical plasma conditions, the electric field is on the
order of 12,000 v/cm. The fluid properties of the ions 2289
and electrons oscillate about and damp out to the equi-
librium Rankine-Hugoniot values after the shock. As Pennsylvania State U. Dept. of Chemistry,
the mean free path between particles decreases, the University Park.
oscillations damp out more rapidly and at the same time
the oscillations become less frequent. REVERSIBILITY OF RADICAL-OLEFIN REACTIONS,

by P. S. Skell. Final rep. Oct. 29, 142, 5p.
(AFOSR-3910) (AF 49(638)457) AD 601708

2287 Unclassified

Pennsylvania State U. [Dept. of Biology] University Park. It was the major object of the program to learn the con-
ditions necessary for radical decomposition with special

METABOLISM OF SULFATE BY THE CHROMATO- emphasis on depropagation in polymer forming systems,
PHORE OF RHODOSPIRILLUM, by M. L. lbanez and depropagation being measured by cis-trans isomeriza-
E. S. Lindstrom. [1962] [51p. incl. tables, refs. tion of isotopically labeled monomers. This objective
(AFOSR-4305) (Sponsored jointly by Air Force Office was achieved for styrene and vinyl chloride. Concomitant
of Scientific Research under AF AFOSR-61-42 and with these studies, many areas dealing with reversibility
National Science Foundation) Unclassified of simpler rpdical-olefin additions and rearrangements

Also pblished in Jour. Bacteriol., v. 84: 451-455, were with considerable profit
Sept. 1962.

2290
The chromatophore of Rhodospirillum rubrum was
shown to possess enzymes for the activation and reduc- Pennsylvania State U. [Dept. of Chemistry]
tin of inorganic sulfate. The chromatophore was able University Park.
to synthesize 3'-phosphoadenosin 5'-phosphosulfate
(PAPS), using either exogenous adenosine triphosphate ROLE OF GROUND STATE IN SINGLET-TRIPLET
(ATP) or ATP synthesized via photophosphorylation. TRANSITION PROBABILITIES, by L. Goodman and
Light was required for the reduction of sulfate to a V. G. Krishna. [1962] [2p. incL table. (AFPOU-64-
volatile form, presumably sulfite. Light enhanced the 0253) (AF AFOSR-62-39) AD 432745 Unclassified
incorporation of sulfate-sulfur into cystine, cysteine,
and cysteic acid of the chromatophore. This incorpora- Also P!blished in Jour. Chem. Phys., v. 37: 2721-
tion was probably the result of exchange reactions of 2722, Dec. 1, 1962.
reduced sulfur, not the result of net synthesis. The
100:1 ratio of the activation to reduction of sulfate and The spin-orbit perturbations in ,zinee are presented in
the inhibition of the reduction by exogenous ATP sug- tabular form. The transition moments of So " T
gested that PAPS might not be the substrate for chrom-
atophoral sulfate reduction. (Contractor's abstract) stolen from the slnglet-singlet transitions, triplet-trip-

let transitiens, and the dipole momema are given. The
contributions to the singlet-triplet transition probability

2288 from the singlet-singlet transition, So " 5k, where

Pennsylvania State U. [Dept. o Biology) University Park. Sk is the principal perturbing singlet state, are also pre-
sented. Results show that nclt..g the perturbation of

AN EFFECT OF CALCIUM ON THE MOTILITY OF the ground state, as practiced uniformly before, has
RHODOSPIRILLUM RUBRUM (Abstract), by L. A. little justification. The leading contribution to o "-) T1
Feldman and E. S. Lindstrom. [1962] [l1p. in the diazines comes through the mixing of the singlet
(AF AFOSR-61-42) Unclassified ground states. Wherewer the posibilbIty for N E-. V

triplet-triplet transition exists, the mixing of the ex-
Presented at meeting of the Amer. Soc. Microbiol., cited triplets with the ground state shcWld not be
Kansas City, Mo., May 6-10, 1962. neglected.
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2291
(ly ), 1/2 (iy z). If g(v, C) is a function of the

Penzsylvanla State U. [Dept. of Chemistry] 2 complex variables v, C the Bergman-Whittaker oper-

BETeEN Pator defined by H(X) = B(g) 1- C g(v, -)

CHARGE TRANSFER INTERACTION BETWEEN vC
IODINE AND AZINES: IONIZATION POTENTIALS OF generates harmonic functions H(X). This connection be-
AZINES, by V. G. Krishna and M. Chowdhury. [1962] tween functions of 2 complex variables and harmonic
[Sps. incl. diagro. tables, refs. (AFOSR-64-0290) functions of 3 variables has been used extensively in the
(AF AFOSR-62-39) AD 434510 Unclassified investigation of various functional properties of harmonic
Also N; blshedin Jour. Phys. Chem., f. 67: 1067- unctions in E3. In the present paper, consideration is

, y given to the case in which the function g(v, C) is of the
form f(v, C)p(v), where p is a meromorphic function of v

This note is concerned with the complexes formed be- with an infinity of poles and C-I f(v, Qis an entire func-
tween Iodine and monocyclic azines: pyridine, pyrimi- tion in both variables. The transform H(X) = B(g) is
dine, pyrazine, and s-triazine. The aspects consid- studied in detail and a numb, - of results, concerning
ered are: the perturbation of the visible band of iodine the character of the singularities and some growth prop-
and the ultraviolet and infrared spectra of donor, the erties of H(X) are obtained. (Math. Rev. abstract)
equilibrium constants of the molecular complexes
formed, and the energy and extinction coefficient of the
charged transfer (CT) bands. An important aspect of 2294
this investigation is its relation to the Ionization poten-
tials of axines. It is shown that azines are n-donors Pennsylvania State U. Dept. of Mathematics,
toward iodine. The trend of the charge transfer maxl- University Park.
ma indicates that the experimentally observed ioniza-
tion potentials of the azines correspond to i-electron PROPERTIES OF COMPLETE ORTHONORMAL SYS-
ionization. TEMS ON MATRIX SPACES, by S. H. Tung. Sept. 1962,

6 7
p. (AFOSR-3286) (AF 49(638)826) AD 621239

2292 
Unclassified

Properties of complete orthonormal systems (CONS) onSPennsylvania State U. Dept. of Engineering Mechanics, the domain D in the 2 x 2 and n x n cases were studied.
University Park. Comple orthonormal systems on B and D in the 2 x 2

and n x n cases were given by Mitchell. These systems
KINEMATICS OF CO6SERAT CONTINUA, by S. C. provided the basik, tool for this study. Some inequalities
Cowin and W. Jaunzemis. May 1962, 83p. incl. diagrs, for trigonometric polynomials in one complex variable
refs. (Technical rept. no. 5) (AFOSR-3004) to analogous polynomials on the domain D were extended.
(AF AFOSR-62-115) AD 278706 Unclassified An upper bound for derivatives of polynomials on D in

the n x n case was derived. A summability theorem for
This report summarizes and extends the main results a Fourier Bessel series was proved. Uniform bounded-
in kinematics of oriented media. A review of kine- ness of the difference kernel of Fourier-Bessel series
matics of ordinary ccatinua is included, and a study of and Fourier cosine series was established by mears of
multiple-spa-e tensors and time-rates of tensors is asymptotic formulas for Bessel functions. With this,
presented in some detail, the equiconvergence theorem of the simple Fourier-

Bessel and Fourier cosine series of Lobesgue integrable
functions at every point was obtained. This led to a

2293 theorem for Cesiro equisummability of Fourier Bessel
Pennsylvania State Uj. [Dept. of Mathematics] series of a real function on B and its corresponding

Fourier trignometric series. The Poisson kernel for
University Park. the domain D and the Dirichlet problem in D were used

in proving Harnack's theorems. Other possible prob-
PROPERTIES OF HARMONIC FUNCTIONS OF THREE lems in the various chapters are discussed.
REAL VARIABLES GIVEN BY BERGMAN-WHITTAKER
OPERATORS, by J. Mitchell. 11962] [12kp. (AFOSR-
324) (AF 49(638)826) AD 416531 Unclassified 2295

Presented at meeting of the Amer. Math. Soc., Pennsylvania State U. [Dept. of Physics] University Park.
Cincinnati, Ohio, Jan. 1962.

ULTRASONIC ATTENUATION IN POLYMERS AS A
Also publshid in Canad. Jour. Math., v. 15: 157-168, F`UNCTON OF TEMPERATURE (Abstract), by J. N.

6 Lange. [1962] [lip. (AFOSR-65-1605) (Sponsored joint-
ly oy Air F'irce Otfice of Scientific Research under

Let C be a closed rectifiable curve not passing through AF AFOS.-63-43 and Atomic Energy Commission)
the origin, which bounds a domain in the complex C- Unclassified
plane. Let X = (x,y,z) be a point in euclidean 3-space
F3

, and set v(X, C) = ZC
2 

+ xC + Z*, where Z = 1/2 Presented at Sixty-fourth meeting of the Acoust. SOc.
Amer., Seattle, Wash., Nov. 7-10, 1962.
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Also pubhished in Jour. Acoust. Soc. Amer. v. 34: Published in Bvll. Amer. Phys. Soc., Series II, v. 7:
19B4, Dec. 1962. r2, "Jan."`4, 1962.

This study is concerned with determining the attenuation Although low-temperature field evaporation of pure metal
coefficient of various polymers in a frequency range crystals as used for tip specimens in the field ion micro-
from I to 15 mc and over a wide temperature range. In scope develops most perfect surfaces with !hozMandS of
particular, the attenuation in polystyrene and polyethy- high-index crystal facets, field evaporation of some al-
lene is studied. The results and technique are dis- loys results in a more-or-less amorphous surface.
cussed. (Contractor's abstract) This is due to the statistical distribution of the kind of

nearest neighbors at each surface site. The degree of
randomness is different for various alloys. In 50% W-

2296 Mo with the predomitant 011, 112, and 001 planes typi-
cal for the bce lattice, planes with indices such as 122,

Pennsylvania State U. [Dept. of Physics] University Park. 123, and 334 may still appear, while in 50% Re-Mo, the
field-evaporated surface is completely amorphous.

DETERMINATION OF LOSS FACTORS OF MATERIALS Field electron emission from this surface shows almost
IN POWDER AND GRANULAR FORM (Abstract), by no details, indicating that work function differences of
M. M. Simon. 119621 [lp. (AFOSR-65-1606) various crystallographic orientations are not a volume
(AF AFOSR-63-43) Unclassified effect. Ordered alloys such as 650"C annealed 50% Pt-

Co develop highly perfect crystalline surfaces in which
Presented at Sixty-fourth meeting of the Acoust. Soc. the 2 kinds of atoms can be distinguished in some parts
Amer., Seattle, Wash., Nov. 7-10, 1962. of the field ion image. Disordering at 1000°C produces

some randomness, although there is evidence of a per-
Also published in Jour. Acoust. Soc. Amer., v. 34: sistent short-range order over areas of 30-50 A diam.
M00,' Dec 1962.

This study concerns the determination of loes factors 2299
of materials in powder and granular for ,ns by means
of dec2y-time and bandwidth measurenients. Two Pennsylvania State U. [Field Emission Lab.]
types of liquid-filled tubes are used for the experiment. University Park.
One is a heavy walled stainless-steel cylinder driven
by a steel membrane, the other is a glass U tube driven OCCURRENCE OF H+ IN THE FIELD IONKIZATION OF
by a loudspeaker above the liquid column. The loss fac-
tars are determined for the liquid fitted tubes. The HYDROGEN, by T. C. Ciements and E. W. MUller.

material to be studied is then placed at a velocity node (1962]4 1p. incl. Wiue. dagrs. (AFO UR-J21)

within the liquid, and the loss factor of the combination (AF AFOSR-62-96) AD 400883 Unclassified

is determined. From these determinations, the loss Also published in Jour. Chem. Phys., v. 37: 2684-
factor of the additional material, as well as its bulk c. 962.
modulus of elasticity, can be calculated. (Contractor's
abstract) Mass spectroscopical analysis of the ions produced at a

point emitter with dynamic supply of hydrogen at room

2297 temperature or in modified field ion microscopes at 70°
and 20OK showed the abundant occurrence of H3 besides

3
Pennsylvania State U. [Field Emission Lab.] H+ and H+ observed earlier by Inghram and Gomer. The

University Park. 2
triatomic molecule ion is formed only in the narrow

SEEING ATOMS IN A MICROSCOPE, by E. W. range of field strength near best image conditions. The
MUller. [1956] 13p. incl. illus. diagrs. (AFOSR- mechanism of H* formation under the extreme field con-
3508) (AF 18(600)672) Unclassified ditions is uncertain. Field ion-microscopic observa-

tions shows H 3 only over single protruding surface
Als3, bi, iNoA -Dec. 19FC. atoms, which might act as sites for deactivation of an
Tr 3 Nv. intertredip.te state, or simply provide a regiun of local-
For abstract see item no. PSU. 05:004, Vol. 1 ly enhanced field to allow quick field ionization of short-

Flives H13. (Contractor's abstract)

2298

23(10
Pennsylvania State U. [Field Em;ssion Lab.]

University Park. Pennsylvania State U. Grcth Inst., University Park.

ATOMIC SURFACE STRUCTURE OF FIELD-EVAPOR- RESEARCH IN MODERN CRYSTALLOGRAPHY, by R.
ATED ALLOY CRYSTALS (Abstract), by E. W. Pepinsky. Final rept. Apr. 1, 1958-Feb. 28, 1962.
MUller. 11962] [lkp. [AF 49(638)504] Unclassified Mar. 1962 [1291p. (AFOSR-3885) (AF 49(638)416)

AD 285510 Unclassified
Presented at meeting of the Amer. Phys. Soc., New
York, Jan. 24-27. 1962. This research is directed at the assembly of all known
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information on the physical, chemical and structural 2303
properties of solids, with the a~m of facilitating dis-
covery of known materials and development of new ma- Pennsylvania State U. X-Ray and Crystal Analysis Lab.,
terials for military and other technological applica- University Park.
tions. Collation and correlation of this information
will permit establishment of criteria by which known or AMMONIUM HYDROGEN SULFATE: A NEW FERRO-
new materials can be selected or prepared for eaml- ELECTRIC WITH LOW COERCIVE FIELD, by R.
nation for specific properties, and will maxinize the Pepinsky, K. Vedam and others. [1958] [3)p. incl.
predictability o beaavior. It should be invaluable for diagrs. (AFC6R-4132) (Sponsored jointly by Air Force
purposes of identiffcttion. It should permit revelation Office of Scientific Research under AF 18(603)35,
of purely scientific reilationships which are now ob- Atomic Energy Commission, and Signal Corps)
scured by the very mass of data. The amount of infor- AD 414337 Unclassified
mation to be handled is staggering, and about doubles
each decade. A new approach to the preparation of a Also published in Phys. Rev., v. 111: 1508-1510, Sept.
new type of encyclopedia is required. The deisgn of a 15, 15 7.
suitable procedure was the first step in the present
program and it has been accomplished. In the system For abstract see item no. PSU. 08:038, Vol. II.
adopted, all data are transferred to IBM punched
cards, in a form suitable for efficient input to an IBM
704 machine after transfer to magnetic tape, and coded 2304
in such a manner that all useful computations can be
carried out on simple instructions to the machine. Pennsylvania State U. X-Ray and Crystal Analysis Lab.,
Programs have been developed for processing the data, University Park.
computing, correlating, preparing rapid-retrieval
cards and tapes, and sorting out and automatically NON-ISOMORPHISM OF FERROELECTRIC PHASES OF
printing whatever information is desired and available. AMMONIUM SULFATE AND AMMONIUM FLUOBERYL-
Rather than printing out everything that is known or LATE, by Y. Okaya, K. Vedam and R. Pepinsky. 11958]
knowable.about solids, the information is left implicity (lIp. (AFOSR-4134) (Sponsored jointly by Air Force
In the storage to be made available on request. Office of Scientific Research under AF 18(603)35, Atomic

Energy Commission, and Signal Signal Corps)
Unclassified

2301
Also published in Act- Cryst., v. 11: 307, Apr. 10, 1958,

Pennsylvania State U. X-Ray and Crystal Analysis Lab., TOW.
University Park.

For abstract see item no. PSU. 08:035, Vol. 11.
THEORY OF THE FERROELECTRIC EFFECT IN
ROCHELLE SALT, by T. Mitsui. [1958] [9)p. incl.
diagrs. refs. (AFOSR-4130) (Sponsored Jointly by 2305
Air Force Office ot Sclentific Research under Av 18-
(603)35, Atomic Energy Commission, and Signal Corps) Pennsylvania State U. X-Ray and Crystal Analysis Lab.,

Unclassified University Park.

As plished in Phys. Rev., v. i11: 1259-1267, FERROELECTRICITY IN AMMONIUM MONOCHLORO-
Sept. , 19W5. ACETATE, by R. Pepinsky, Y. Okaya, and T. Mitsui.

[1957] [1kp. (AFOSR-4135) (Sponsored jointly .y Ai-
For abstract see item no. PSU. 08:037, Vol. I1. Force Office c' SWentific Research under AF 18(60.71)35,

and Signal Corps' Unclassified

2302 Also published in Aca Crystallog., v. 10- 600-601,
Sept. "', 1957.

Pennsylvania State U. [X-Ray and Crystal Analysis Lab.]
University Park. For abstract see item no. PSU. 08:021, Vol. II.

DIELECTRIC AND THERMAL STUDY OF (NH4 )2 S0 4  2306

AND (NH 4 )2 BeF 4 TRANSITIONS, by S. Hoshino, K.

Vedam and others. [1958] [8]p. incl. diagrs. 'efs. Pennsylvania State U. X-Ray and Crystal Aralysis Lab.,
(AFOSR-4131) (Sponsored jointly by Air Force 'Afice University Park.
of Sclexfific Research under AF 18(603)35, Atom, c
Energy Commission, and Signal Corps) FERROELECTRICITY IN GL"CINE SILVER NITRATE,

Unclasified

Also ished in Phys. Rev., v. 112: 405-412, Oct.

For abstract see item no. PSU. 08:041, Vol. l1.
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by R. Pepinsky, Y. Okay- and others. 11957 [21p. 2310
incl. dlagrs. (AFOSR-4136) (Spo- ored Jointly by Air
Force Office of Scientific Research under AF 18(603)35 Pennsylvania State U. X-Ray and Crystal Analysis lab.,
and Signal Corps) Unclassified University Park.

Also publlshxl in Phys. Rev., v. 107: 1538-1539, SYMMETRY OF THE LOW-TEMPERATURE PHASE OF
Sept. 15,T 57. BaTiO3 , by F. Joca and R. Pepinsky. f19561 [4]p. incl.

diagrs. refs. (AFOSR-4140) (Sponsored jointly by Air
For abstract see item no. PSU. 08:022, Vol. H. Force Office of Scientific Research under AF 18(d03)35

and Signal Corps) Unclassified

2307 Alo published in Phys. Rev., -. 105: 861-864, Fe4. 1,

Pennsylvania State U. X-Ray and Crystal Analysis Lab.,

University Park. For abstract see item no. PSU. 08:009, Vol. L

ROOM-TEMPERATURE FERROELECTRICITY IN
LITHIUM HYDRAZINIUM SULFATE, Li(N2 H 5 )SO4 , by 2311

R. Pepinsky, K. Vedam and others. [1958] [2p.
(AFOSR-4137) (Sponsored jointly by Air Force Office Pennsylvania State U. X-Ray and Crystal Analysis Lnb.,
of Scientific Research under AF 18(603)35 and Signal University Park.
Corps) Unclassified

NEUTRON DIFFRACTION STUDY OF ORTHORHOMBI =
Also published in Phys. Rev., v. 111: 1467-1468, BaTiO3 , by G. Shirane, H. IDnner, and R. Peplnsky.
Sept. 15, 1958. [1957] 20p. incl. diagrs. tables, refs. (AFOSR-4141)

(In cooperation with Brookhaven National Lab., Upton,
For abstract see Item no. PSU. 08:039, Vol. 11. N. Y.) (Sponsored jointly by Air Force Office of Sci-

entific Research under AF 18(603)35, Atomic Energy
Commission, Office of Naval Research, and Signal

2308 Corps) Unclassified

Pennsylvania State U. X-Ray and Crystal Analysis Lab., Presented at Fourteenth Pitts[.irgh Diffraction Conl.,
University Park. Oct. 31-Nov. 2. 1956, Paper no. 44.

DIELECTRIC AND THERMAL STUDY OF TRI-GLY- AlsV published in Phys. Rev., v. 105: 656-860, Feb. 1,
CINE SULFATE AND TRI-GLYCINE FLUOBERYL- T957.
LATE, by S. Hoshino, T. Mitsui and others. [1957'
[41p. incl. diagrs. refs. (AFOSR-4138) (Sponsored For abstract see item Do. PSU.08:011, Vol. I.
jointly by Air Force Office of Scientific Research u-oer --
AF 18(603)35 and Signal Corps) Unclassafie%

2312
Also published in Phys. Rev., v. 107T 1255-1258,
Sept. 1, 1957. Pennsylvana. Staie U. X-Ray and Crystal Analysis Lab.,

University Park.
For abstract see item no. PSU. 08:020, Vol. II.

X-RAY AND NEUTRON DIFFRACTION STUDY OF ANTI-
FERROELECTRIC LEAD ZIRCONATE, PbZrO3 , by F.

2309 Jona, G. Shirane and others. [1956] lv. incl. ilus.
diagrs. tables, refs. (AFOSR-4142) (Sponsored Jointly

Pennsylvaz'a State U. X-Ray and Crystal Analysis Lab., by Air Force Office of Scientific Research under AF 18-
University Park. (303)35, Atomic Energy Commission, Office of Naval

Research, and Signal Corps) Unclassified
X-RAY CRYSTALLOGRAPHIC STUDY OF ROOM TEM-
PERATURE MODIFICATION OF MONOMETHYLAM- ;,-qtract published in Program and Abstracts, Ame-.
MONIUM ALUMINUM SULFATE ALUM, (CH 3NH 3 ) "rytaliphi Assoc., French Lick, Ind., June 191,it.

FAI(H 20) 6 ] (SO4 )2 . 6H20, by Y. Okaya, M. S. Ahmed Paper no. E-4.

and others. [1957] [12]p. incl. illus. diagrs. tables, Also published in Phys. Rev., v. 105: 849-856, Feb. 1,
refs. (AFOSR-4139) (SponsoreO jointly by Air Force 1957.
Office of Scientific Research under AF 18(603)35 and
Signal Corps) Unclassified For abstract see item no. PSU. 2z.003, Vol. 1.

Also published in Zeitschr. Krist. v. 109: .167-378,
Dec. 1957.

For abstract see item no. PSU. 08: 0.'7, Vol. II.
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"2313 2317

Pennsylvania State U. X-Ray and Crystal Analysis lab., Pennsylvania State U. fX-Ray and Crystal Analysis Lab.]
University Park. University Park.

A BRIDGE FOR ACCURATE MEASUREMENT OF FER- AUTOMATIC INSTRUMENTATION, by R.. Pepinsky.
ROELECTRIC HYSTERESIS, by H. Diamant, K. 1962, 29p. [AF 49(638)1044] Unclassified
Dreack, and R. Pepinsky. [IV57] [231p. inl. illus.
diagrs. (AFOSR-4143) (Sponsored 4ointly by Air Force Presented at Symposium on Recent Advances in Experi-
Office of Scientific Research under [AF 15(603)35] and mental and Theoretical Methods of Crystal Structure
Signal Corps) .Jnclassified Research, Munich (Germany), July 28-31, 1962.

A~l Isedin Rev. Scient. Instr., v. :v 3"L-33, This rei 3rt covers some of the automatic instruments
'a. used in experimental and theoretical methods of crystal

structure research. The following applications are In-

For abstract see item no. PSU.0M:030, Vol. 11. cluded. optical; mechanical; thermal; electrical and
dielectric; crystal growth; shaping; x-ray fluorescence
analysis; and x-ray and neutron diffraction. Computers

2314 ar4- not included except for references to certain ana-
logue devices which are directly coupled to automatic

Pennsylvania State U. X-Ray .and Crystal Analysis Lab., machines, and which have the advantage of permilting
University P-rk. rapid introduction or adjustability of parameters and

their immediate effects on the computations. It is es-
FERROELECTIFICITY IN THE LANGBEINITE SYSTEM timated that in some instruments there is a savings of at
(Abstract), by F Jona and R. Pepinsky. [Aug. 15, least a factor of 4 in overall time and a gain of 5 in accu-
1956] [Ip. (AFW.R-4144) (Sponsored jointly by Air racy; the saving in tedium .3 extreme.
Force Office of Scientific Research under AF 18(603)-
35 and Signal Corps) Lnclassified

2318
Alopbihdi Phys. Rev., v. 103: 1126, Aug. 15,

1956. Pennsylvania State U. [X-Ray and Crystal Analysis Lab.
University Pirk.

For abstract see item no. PSU. 08:005, Vol. L
ANTIFERROZLECTRICITY IN CsH3 (SeO3 )2 (Abstract),

by Y. Makita and R. Pepinsky. [1962] 1lp. (Sponsored
2315 jointly by Air Force Office of Scientific Research under

[AF AFOSR-62-3671 and Atomic Energy Commission)
PenMsylvania State U. X-Ray and Crystal Analysis Lab, Unclassified

University Par-,

Presented at meeting of the Amer. Phys. Soc.,
FERROELECTRICITY IN THE ALUMS, Ly R. Peptusky, Baltimore, Md., Mar. 26-29, 1962.
F. Jona, and G. Sbirane. (1956] [2p. incl. i~lus.
diagr. (AFOSR-4145) (Sponsored jo!ntly by Air Farce Published in Bull. Ar,•er. Phys. Soc., Series II, v. 7:
Office of Scientific Research under AF 18(603)35 and 1 M . , 1962.
Signal Corps) Unclassified

Dielectric, pyi oelectric, thermal, optical, and x-ray
aPhys. Rev., v. 102: 1181-1182, measurements are reported for paraelectric CaH3 (SeO3 )2

abcwe Tc = 145*K, and for ;he antiferroelectric phase
For ibstract see lteir, no. PSU. 07:002, Vol. L below. Tedeeti osatadtmeauecre

below The dielectric caLstant and tempera'ure crrves
for these 2 puases are similar to those near the upper

2316 transition in NaH3 (SeO3 )2 . Various pyroelectric tests

indicate esseattally no sr..ntanems polari-tion. Corre-

Pennoylva-ila State U. X-Ray ind Crvstal Analysis Lab., sxmdingly, no fe-roelectric hysteresis appears; D vs

University P-rk. E curves arc linear, except for upward curvature in a
narrow temperature range just below Tc when a strong

X-RAY ANALYSES OF SOME COMPLEX-ION STRUC- field is applied perpeiticular to (100). 11 (100) shows a
TURES, by Y. Okaya, R. Pepinsky and others. [1957] peak at Thifts to lower temperature on appli-
14p. incl. tables. (AFG6R-4146) (Eponsored jointly by Te which
Air Fo.'ce Office of Scientific Resarch under AF 18- cation of a biasing dc fCeld. ATc= 4. 3C for 32 kv/cm.
(603)35, National Institutes of Health, and Office of 6S = 0. 81 cal/mol-deg. Assuming 2 equivalent sublat-
Naval-Research) Unclassified tices below Tc and using Kittel's theory, P. for a sub-

Also published in Acta Crystallug., v. 10: 798-801, lattice ip - 4.5 ucoul/cm
2 . The upper phase has sym-

metry P2/m; the lower has a superstructure, and the
symmetry is now under exmination, as are the struc-

For abstract see item no. PSU. 07:010, Vol. M'. tuires of both phases.

522 <



[ I

AIR FORCE SCIENTIFIC RESEARCH

2319 NH4 (I) is very loosely bound to neighboring sulfates;

all N. H" * O distances are greater than 3 A and bin-Pennsylvan!a State U. [X-Ray and Crystal Analysis Lab.] dered rotation of NH4(I) about c persists in both phases.
UNH 4 (f3) is more tightly bound but disordered about z =

CRYSTAL STRUCTURE OF FERROELECTRIC (GLY- 1/4 abovo Tc, and is ordered below; this results in con-
CINE)2 . MnCI2 . 2H2 ) (Abstract), by M. Lee, Y. Okaya, siderable tilt about c below T. There are 5 short N-O

and R. Pepinsky. [19621 1l1p. (Sponsored jointly by seratltbt below T There are tlsor are

Air Force Office of Scientific Research under eparatioss below Tc; H's in 4 of these separatims are
[AF AFOSR-62-367] and Atomic Energy Commission) shown to be directly involved in the polarization. This

Unclassified dissimilar behavior of the 2 ammoolims may account for
the double peak in specific heat.

Presented at meeting of the Amer. Phys. Soc.,
Baltimore, Md., Mar. 26-29, 1962.

2321
Published in Bull. Amer. Phys. Soc. , Series I3,
v. IMTT7Ta. 26, 1962. Pennsylvania State U. [X-Ray and Crystal Analysis Lab.]

University F.k-k.
(Glycine)2 . MnCI2 . 21120, a room-temperature ferroelec- FERROELECTIUCITY IN TRIS-SARC(SINE CALCIUM
tric, has symmetry P21 , with a = 9. 96, b = 8. 53, c - CELRIE (Abstract), by I. Pepinsky and Y. Maklta.
6.86, 0 = 107%, Z = 2; the ferroelectric aids is along b. [1962] [11p. (Sponsored jointly by Air Force Office of
The structure was determined by full 3-dimensional Scientific Research under [AF AFOSR-62-367] and
methods and refined by least squares to R = 0. 155. Atomic Energy Commission) Unclassified
The absolute configuration was established from bouhded
Ps(u) projections, from which the structure was also Presented at meeting of the Amer. Phys. Soc.,
discernable. Each Mn is coordinated octahedrally to Baltimore, Md.. Mar. 26-29, 1962.
2 Cl's (trans), 2 P 20's and 2 O's (I from each glycine);
the correct chemical name is thus syn-dichloro-bis- Published in Bull. Amer. Phys. Soc., Series II, v. 7:
glycino-biaquo-manganese(II). The glycines are zwi- 241, MTar. 26, 1962.
ter ions. H bonds from 1120's to carboxyl O's result in (Sarcosine)3 CaCI2 shows symmetry Pruna at 200C. with
infinite spirals of molecules pc-allel In b, and sueets
parallel to (001); the sheets are interconnected by N- H a = 9.153, b = 17.48, c = 10. 28 A, pcbs = 1.533 g/cc,

.--0 and N- H- .. Cl bonds, accounting for the observed Z = 4. Optically, the crystal is positive, with the .acute
(001) cle.vage. One H of each water is apparently no* bisectrix along a and the optic plane perpendicular to c.
involved in H bonding. To account for the ferroelec- Twinning is common oi (011 1 and similar to that in
tricity, further anomalous, x-ray analyses are required. paraelectric (NH 4 )2 SO4 , but is no& mn'aerature- or

pressure-sensitive. Large crystals are ea.nily grown
from aqueous solution. A sharp dielectric peak appears2320 along b[fb(max) 80] at 127"K, and ferroelectricity ap-

Pennsylvania State U. [X-Ray and Crystal Analysis Lab. ] pears below this temperature, with satrated hysteresis
University Park. loops. P, at 125°K, 0. 1, at 78*K.- 0.27 #-cb/

FERROELECTRIC POLARIZATION MECHANISM cm2 ; Ec at 12 5K f 0. 6, at 78°K , 3 kv/cm. gb follows
(NH 4 )2 (Abstract), by B. Singh and R. Pepinsky. a Curie-Weiss law above Tc[(b = C/(T - To;, Tc - To

[1962] [1p. (Sponsored jointly by Air Force Office of 0. 5, C = ?o*gc. The transition appears to be of second
Scientific Research under [AF AFOSR-62-367J and order, with AS = 0. 38 cal/mol-deg. Assuming the sec-
Atomic Energy Commission) Unclassified ond-order transition, j in the Gibbs free-energy equa-

tion is 3.6 x 10 6 (esu/cm2 )-2. The ferroelectric phasePresented at meeting at the Amer. Phys. Soc., has symmetry C2 ,. Structure analysis of both phases
Baltimore, Md., Mar. 26-29, 1962. are in progress.

Published in Bull. Amer. Phys. Soc., Series II, v 7:
T -17-m. -16, 1962.

232"2

Three-dimensional x-ray analyses of paraelectric a nd
ferroelectric (NH4 )2 SO4 and neutron analysis (at th.. Pennsylvania State U. [X-Ray and Crystal AnalysLa Lab.
Brookhaven reactor) at room temperature have clarified University Park.
the polarization mechanism and other features of th Me FIELD-REVERSIBLE OPTICAL ROTATION IN FERRO-
structures. The paraelectrlc phase is comprised co a ELECTRIC ill3(SeO3) (Abstract), by H. Fufm and
statistical mixture of 2 mirrored structures, produving
a pseudomirror at z = 1/4; the true symmetry is thus R. Pepinsky. [?962]1ip. (Sponsored jointly by Air
Pna21 rather than Pnan. The 2 ammonium groups, Force Office of Scientific Res.arch under [AF AFOSR-
NH(1) and NH ) are unrelated crystallographically. 62-367b Medical Sciences Research Foundation, Natio-

N4 aar no nal Institutes of Health, and Phillips Laboratories)

Unclassified
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Presented at meeting of the Amere (a). InSoc., 2324
Baltimore, Md., Mar. 26-29, 1962.

Pennsylvania State U. eX-Ray and Crystal Analysis Lab.oe
Published in B 0ll. Amend. Phys. Sm., Series 11, v. 7: University Park.

177,War , 162.REVERSAL OF OPTYICAL R.OTATORY POWER BY FIELD

The room-temperature ferro_'lctric LIH3(SeO3). IN FERROELECTRIC CRYSTAAS (Abstract), by R.

ysai rtall" in space grouplPh from an opt llyinee ~ APepinsky. e 1962r[ljp. (Spomsored jointly by Air Force

heyotalicneam (ivergpce •u 4') along the optic axis.-nac ps•'ceofScientifi RP),wereasrth e truer symmetCRy (S)

tice aecua solution. Optical activity is posarle in pe optic Rotai th undid d an HR -
-atioie atp4o00 A, it ios tripled. n Reverald d- thNational Institutes of Health, and Phillips Laboratoriesn

tin ricshable fiel brevrses t e if the optic axial plane Uyclasitfied

In perpendicular to reflection plane (d). in LJH3(SeO3)2, Presented at meeting of the Amer. Phys. Soc.,
the ferroelctric aits is perpendicular to (001); theai Mth
crystal is optically netative for no light, the acute bw-
sectri is along 0101, -ay 2V = 68w 2% One-milime- Published in Bull. Amer. Phys. Soc., Series a I, v. 7a
ter-thick ptes are cut perpendicular to the optic axes, 17t, Mar. i6, 1962.
and eMkectrodedtonpemit ferroel ystri vpolarioiit ie. A

polate is oriented in b Rudolph spF cropolarfmeter w[th A ferroelectriwn crystal may have optically inactive
the optic beam (divergence < 4- ) along the optic axRs. in opseo aymmeatry (iS), whereas the true symmetry (S)
accordance with PApinsk's prediction, a saturating per lits o atical rotaton within Individual domains. Ex-
electric field causes bpic rctation. " c 5890 A, the ro- amples above 250nK, with peudo- (PiS) and true (S)tation is ., 4*; at 4000 A, it is tripled. Reversal of the poini-gT0Up symmetries indicated as (PS, S), are tri-

electric field reverses the rotation. MeasuremeSo s of glycine sulfate, ei (2/an , m); Ce2 Sr(propionate)
Batdispersion, temperature dependence, switching times,
and ddin structure are presented. (422, 4); L yNHsesp4 (mmm, drm2); NH4HSO4 RbHSO 4

:• ~(•.', m); LIH3(SCO3)2 (2/"m, m); colemanhire (2/m, 2);

" b3 i mSNO2 (mmm, b rm2). In m or am2, ease of obserra-

!. F 6 12bility of the rotation depends on the orientation of the

enl ia, optic as (as well as the magnitude of the rotation/3m2

aenisy e arted . r a ar si within a single domain). The effect is readily seen along
electriber twear.the optic axes In polarized LiHEAO3)2, and polarizaLYon

E sTRANe TOu S p aion cosetO13)2 (Abstract), by reversal alters the rotation sense. Unbiased crystalsdireAci, TwiNnIn eONS ( and 010)ef•fete by sl r. comprised of equal volumes of oppositely-noriented 180]

Y.g Matress Les; m (3).Ppnk.1961[i.dmis so ortto.I ferroelectric blwW ,pobl(FCR37)AF FOR6-5) Ucrysstale

(Sponso~red jointly by Air Force Office of Scientific Re- dmis hwn oain nf~olcrccytl
searh uder AF FOSR62-671 nd tomi Enrgywith optically active pseudo-syu r-Wrtes (e. g., Rochelle

Commission)er C, p a alg [ ] ift he trn -at), polarization y cse Ireme l rotations.Commssio) Unlasefi~d"This phenomenon, when present, permits modulation of

Presented at meetin of 0.7 cAm der.Chem. Fie uc. ,optical transmission and new methods for domain obser-

traeltimoe are M aer.oe niear the t r e Ftion and switchingA More Important, anomalous x-ray
tme a 2 dffration analyses permit direct bservtion o inter-

Published in Bull. Amer. Phys. Soc., Series I, v. 7: atomic bonds re le for optical activity and eorrela-

4,a r---. 26, 1962. tton of the sese of rotation with absolute configuration.

NhH(SeO3be is ferroelectric below 194vio Details of 
bi poelectrical, mechanical, optical, and thermal properties

are reported here. Three phases are observedo (1)s ide p
relectric above 1eK, space group P21/n; (2) ferro- w s d

electric between 194° and 94gK, triclinic, space group SEARCHING LEGAL LITERATUndE ELECTRONICALLYsCI, spontaneous polarization close to [1321 or (132) RESULTS OF A TEST PROGRAM, by J. S. Melton and

direction, twinning on (201) and (010) effected by shear- R.iC. Beasing. Reviewed by J. O'Connor. [1960] s19op.isg 3tresses; (3) ferroelectric below 94"K, probable (AkFOSR-3376) (AF AFOSR-62-257) Unclassified
oynmnetry Cs, polarization along [102]. For the tran-
sfiIn at 194°K, AS - 0. 97 cal/molodeg. Field-induced Presented at meeting of the Amer. Bar &Asoc., Miami,
transktions are obse-,abie near the temperature ex- Fla., Aug. 1959.
tremes of phase (2); the temperature for the (l)-to-(2)
transirion is raised, and that of the (2)-to-(3) transi- Als ubised in Minnesota law Review, v. 45: 229-248,
ti.on. Is lowered, by the field, indicating first-order Dec. IV60
transitiona. Therm•odynamic relations, and• - .i.•__,ce
for ferri-ý:ectric cn--acter, are discussed. A pilot sys~em for machine searching of legal records

has been developed using variations o( a basic approach
which was developed for the retrieval of scientific infor-
mation. Stibjct indexing of a passage is done by some-
one "learned in the law."1 He writes down what he re-
gards "s the "significant words" and assigns them "role
indicators," and punctuates thist set of symbols.
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Machine-aided searching, rather than searching aided 2328
only by printed indexes, has 2 advantages. First, in
printed indexes, a term can be put under more than one Pennsylvanla U. TDept. of Mathematics] Philadelphia.
heading only by repeating the term or by cross-refer-
encing. Thus potentially useful informatigi; often is REMOTE POINTS IN BR, by N. J. Fine and L Gillman.
omitted. However, rapid machine searching makes [1961] 19). (AF06R-3830) (AF 18(603)05)
feasible examination of every record in the file. Sec- Unclassified
ond, if the searching machine is fairly powerful, it
can perform a number of searches simultaneously. Al shedin Prtc. Amer. Math. Soc., v. 13: 29-
This makes feasible the formulation of a number of 36_Fe. 1182.
questions of varying form for the same initial search
request. It has been known for some time that there is a point in

OR (where R is the real line) that is not in the closure of
any R-closed discrete subset of R. The matu result of

2326 the paper is that, assuming the continuum b .pothesis
there is a point p in OR that is not in the closure of any

Pennsylvania U. (Del... of Chemistry] Philadelphia. discrete subset of R; equivalently, there is a -maximal
family of zero sets on R with the finite intersection

THE PROPERTIES OF SINGLE CRYSTAL GERMANIUM property no member of which is nowhere dense. It is
SURFACES. Final technical ri.pt. (1962] 18p. incl. not determined whether the continuum hypothesis is nec-
dlagrs. refs. (AFOSR-JI131) (AF AFO6R-62-155) essary. The result is obtained from a more general
AD 420996 Unclassified theorem, which asserts that for a certain class of space.,

a point satisfying an even stranger condition exists if and
This study of ortho to para hydrogen conversion on only if the space is not pseudocompact. A result on pseu-
germqnium preparea under ultra-high vacuum conditions docompactneis of sub spaces of BS when S is realcom-
at very low temperatures ms undertaken to obtain in- pact is also given and some examples are discussed.
formation on its surface nwgnetic properties, and, if (Math. Rev. abstract)
possible, to use the conversion rate for determining the
cleanness of the surface. The data availible on ger-
manium and silicon may be grouped into heat and non- 2329
heat treated surfaces. It is not known whether some
rearrangements occur on surfaces created by crushing Pennsylvania U. [Dept. of Mathematics] Philadelphia.
or cleaving. Thus, caution should be used in evaluating
data obtained on differently treated surfaces. Typical VARIATIONS ON BQUICONTINUITY, by J. P. Clay.
examples of pressure vs resistance change graphs for [19621 91p. incl. refs. (AF 49(638)569)
n-hydroii'en :zposed to germanium for 2 hr at 13* and Unclassified
W7K are shown It is concluded that germanium surface

d.os not exhibit a strong paramagnetic susceptibility. Presented at meeting of the Amer. Math. Soc., Feb.
However, with the present data, it is not possible to 1962.
rule out a weak susceptibility.

Published in Duke Math. Jour., v. 30: 423-431,Sept. 1963.

2327
The transformation group (X, T) is said to be almost

Pennsyivanla U. JDe1A. of Chemistry] Philadelphia. equicontinuous provided that if x c X and if isis an index
of X, then there exists an index S of X and a syndetic

MODZL FOR 711HE (100) SURFACES OF SILICON AND subset of A of T such that t c A implies xst xto, and
GERMANIUM, by M. Green. 11962] [21p. incl. diagrs. (X, T) is said to be weakly almost equlcantinuous pro-
table. [AF AFOSR-62.-155] Unclassified vided that if x c X and if o is an index of X, then there

exists an indext of X and a compact subset K of T such
Published in Jour. Chem. Phys., v. 37: 458-459, that if y ( xs, then there exists a subset A of T such that
July 15, 1962. T = AKand such that t c A implies yt 4 xit. Among

others the following theorems are proved- (1) (XT) is
Low-energy electron diffraction studies of germanium locally almost periodic if and only if (X,T) is pointmise
and silicon suggest that the atoms of the (100) surface almost periodic and almost equicontinuous; (2) Alme"4
are displaced from their idealized positions in direc- equicontinuous and weakly almost equlcontinuous ira
tions perpendicular to rows in the (110) azimuth, wjlh productive. (3) (X, T) is weakly almost equicontinucus if
adjacent rows displaced in opposite directions; the ex- and cny if P - Q; and (4) The unique existence of a uni-
tent of the displacement Is uncertain. No displacement versal admissible mirimal transformation group where
has been observed on the (100) diamond surface. It is admissible is any one of 10 properties. (Math. Rev.
suggested that a covalent bond of normal length forms abstract)
between those atoms which are displaced towards one
another in the (100) surfaces of silicon and germanium,
each st rface atom having one unbound electron occupy-
ing a 3 sp orbital. EDergy calculations are given to
support the suggestion in the cases of germanium, sili-
con, and diamond. In the case of diamond, the formation
of surface bonding does not appear to be energetically
favorable.
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2330 of Tý.ch., Cambridge) (Sponsored jointly by Air Force
Office of Scientific Research under AF 49(638)1027 and

Pmnsylvanla U. [Dept. cf Metallurgical Engineering) National Science Foundation) AD 611197
Philadelphia. Unclassified

ON T3IE ROLE OF CONDENSED) VACANCIES AND Also plished in Acta Cryst., v. 16: 202-205, Mar.
INTkdrnTITIAIB IN FATIGUE, by R. M. McCrone and 057I69.
D. Kuhlmann-Wiledorf. Feb. 14, 1959, 2p. (AFOSR-
2322) (AF 49(638)435) AD 611384 Unclassified It is generally bejieved the Mo2 C has either the hexa-

gonal C6 cadmium iodide anti-type strvcture or the re-
Also Naturwissenschaften, v. 46: 334- lated hexagonal L13 structure. A neutron diffraction
335, 1959. study showed that this is not the case. Mo2C is only

For abstract see item no. 1590, Vol. III pseudohexgonal and crystallizes with an orthorhombic
unhi cell with a = 4. 724, b = 6.004, and c = 5. 199 A.

2331 The atomic arrangement of Mo 2 C presents a r.ew atruc-

ture type. Space group is D14 -Pbcn. Eight molybde-
Pennsylvania U. [Dept. cf Metallurgical Engineering]

Philadelphia. num atoms are in 8(d) with x = 1/4, y = 1/8, z = 1/12
and 4 carbon atoms are in 4(c) with y = 3/8. The car-

APPARATUS FOR OBTAINING X-RAY EXTINCTION bon atoms in Mo2C arrange themselves in such a way
MICROGRAPHS OF SINGLE CRYSTALS, by R. K. that each molybdenum atom has 3 nearly planar carbon
McCrone. [1962][113p. incl. illus. diagrs. (AF(SR- neighbors. (Contractor's abstract)
4003) (AF 49(638)435) AD 290694 Unclassified

M Is Ilsed In Rev. Scient. Instr., v. 33: 1244- 2334

Pennsylvania u. [Dept. of Metallurgical Engineering]
An apparatus for obtaining x-ray extinction micro- Philadelphia.
graphs (Berg-Barrett micrographs) of single crystals
Is described. A simple method to orient the crystal THE CRYSTAL STRUCTURES OF Sc5 Si 3 , Sc 5Ge 3 ,
for reflection for a predetermined plane is discussed. IA5Ge AND CeeGe3, by J. Arbuckle and E. Parthe.
Finally, a selection of micrcgraphs Illustrating the G1962]e3 p. incl. table. (AFOSR-b415) (AF 49(.38)-
high resolution of the apparatus is presented. (Contrac- 1927) AD t .59A (
tor's abstract) 027) AD 295934 Unclassified

Aljo published in Acta Cryst., v. 15. 1205-1207, Dec.
2332 T E91.

Pennsylvania U. Dept. of Metallurgical Engineering, TV a crystal structures of Se5S13, $c5 Ge3 , l* 5Ge 3 , and
Philadelphia. Ce 5 Ge3 have been studied by means of Debye-Scherrer

A NEW THEORY OF LINEAR WORKIiAF'UENING, by powder photc;raphs. Ali compounds crystallize in the

D. Kuhlmann-Wiludorf. [1962] [21o. (AFtIR-40041 unfilled Mn .3i3 (D68 ) structure type. The hexagonal
(AF 49(638)435) Unclassifief lattice con .ants of Sc 5Si 3 are a = 7.861 and c = 5. 812A;

Also published in Zeitschr. Metall., v. 53: 324-325, those of Sc5 Ge3 are a = 7.939 and c = 5.883A. The di-

192 mensions of LA5 Ge3 are a = 8.958 and c = 6.795A while

those of Ce5 Ge 3 are a = 8.875 and c = 6.570A. All of
A new theory of linear workhardening in stage II of fcc the above compounds have an unusually Large c/a ratio.
metals is proposed which is based on 5 simple assump- (Contractor's abstract)
tlions. The theory gives a quantitative explanation of
the workhardening coefficient and can be applled to a
wide range of metals and deformation conditions. 2335

Pennsylvania U. Dept. of Metallurgical Engineering,
2333 Phil•delphta.

Pennsylvania U. Dept. of Metalluicaczl Engineering, CRYSTAL CHEMISTRY OF METALLIC COMPOUNDS,
Philadelphia. by E. Parthe. Technical etatus rept. Jan. 1, 1962-

Sept. 30, 1962 [23kp. incl. diagrs. tables. (Rept. no.
THE STRUCTURE OF DIMOLYBDENUM CARBIDE BY 3) (AFOSR-2645) (AF 49(638)1027) AD 284060
NEUTRON DIFFRACTION TECHNIQUE, by E. Parthe Unclassified
and V. Sadagopan. [ 1952)101p0. incl. diagrs. table.
(AFOSR-2.86) (in cooperation with Massachusetts Inst. The structure of NbAs has been solved and has been

found to p.esent a new structure type, which is a trans-
position structure variation of the WC structure type.
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NbAs is tetragonal with a = 3. 452A and c = 11. 67 9A. second is a geometrical factor which depends on the
Space group is CIL - 14, md with 4N% in 4a with z crystal structure type. It is known that compounds of the

'pseudcasllcon' type, and also nonmetallic 'pseadosili-
0 and 4As in 4a with z = 5/12. The same structure con' oxide, have extremely narrow homogeneity ranges,
type has been found to apply to TaAs with a = 3.437A but transition metal 'pseudollicides' exhibit wide rwges
and c = 11. 656A and "S-NbP" with a = 3 . 334A and c = which may spread far from the ideal composition of the
11. 37.A. The previously reported structure proposal 'pseudosiliclde'. Alloys close to the composition of the

'pseudosllicide' show a chemical stabilization like 'a-for a and u -NbP wai proven to be wrong. In the case creased oxidation resistance and also a volume contrac-
of a gradual P deficiency, a gradual structural change tion. Two new true 'pseudosfficides' have been syn-
of the NbAs structure type was observed, which corre- thesized: Hf5 (n 0 . 5 -%0 . 5)3 with D8 8 structure a - 8. 4A,
sponds to a gradual irregular transposition, presenting
a structure halfway between NbAs and WC. The new c = 5. 79A and c/a = 0. 684; and Mo(Al, P)2 with C40
structure type and its variation fit well with the other structure: a = 4. 76A, c = 6. 64A and c/a = 1. 40. Re-
known monophosphide or arsenide structure types, sults are further reported on the following ternary sec-

tions: Nb3 Al-Nb 3Sb, %b3 1-Nb3S, Nb3 In-Nb 3Sb,
2336 (Zr5 Al 3 )-Zr Sb$, Zr 5Ga 3 - Zr 5 Sb 3 , (Zr 5 ln3 )-Zrs%3 and

Ti5Ga3-(TIsb) I Cnrco' btat
Pennsylvania U. (Dept. of Metallurgical Engineering) 3 - (Contractor's abstract)

Philadelphia.

ON THE FORMATION OF D8 - PHASE BETWEEN IV 2338
GROUP TRANSITION METALS AND ALUMINUM,
GALLIUM, INDIUM, AND ANTIDiONY, by H. Boiler Pennsylvania U. [Dept. of Metallurgical Engineering]
and E. Parthe. Technical status rept. Jan. 1, 1952- PhUadelphla.
Sept. 30, 1962 [U]p. incl. tab!ep. (Rept. no. 4) THE CRYSTAL STRUCTURES Sc5 Ge
(AFOSR-2646) (AF 49(638)1027) AD 284057 OF Sc5S13, 3,

Unclassified ItsCe 3, AND Ce 5 Ge, by J. Arbuckle and E. Parthe.
[1962] [3]p. incl. tables. (AFOSR-4402) (AF 49tv,38)-

A search for the occurrence of compounds with D8 8  1027) Unclassified
structux e has resulted in the discovery of 3 new mem-
bers: Ti5Ga3 : a -= 7.604 A, c = 5.288 A and c/a = Also pblished in Aca Cryst., v. 15: 1205-1207, Dec.

0. 695; 115Ga 3: a = 7.962 A, c = 5.677 A and c/a = V, -1 0

0. 113; Zr5 Sb 3 ; a = 8.465 A, c = 5.806 A and c/a = For abstract see item-no. 2334, Vol. VIL

0.686. The free parameters for Hf 5 Ga 3 and ZrsSb3
have been found to be XMe = 0. 25 and xx = 0. 610, 2339

while the free param~eters for T1SGa 3 are slightly dPennsylvania U. [Dept. of Metallurgical Engineering]

ferent with xTi = 0.24 and xGa = 0. 605. The formation Philadelphia.
of the D8 8 - phases between Group IV transition metals
and aluminum, gallium, indium and antimony is dis- i'OTE ON THE STRUCTURE OF SCP AND YP, by Edda
cussed. (Contractor's abstract) Parthe and Erwin Parthe. [1962] [lkp. (AF 49(638)-

1027) (AFOSR-J717) AD 413966 Unclassified

2337 Also published in Acta Cryst., v. 16: 71, Jan. 10, 1963.

Pennsylvania U. [-'Dpt. of Metallurgical Enmtneering] An x-ray investigation has shown that ScP and YP crys-
Philadelphia. tallize in the NaCI(BI) strucntre. The lattice constants

2.-e 5.312A for ScP and 5.661A for YP. r e may as-
ON THE POSSIBILITY OF FORMING PSEUDOSILI- sume a certain amount of homeopolar and metallic bond-
CLDES, by H. Boller and E. Parthe. Technical status irg in these compounds. In agreement with the last
rept. Jan. 1, 1962-Sept. 30, 1962 [12]p. incl. diagrs. s! itement is the metallic luster observed with ScP and
tables. (Rept. no. 5) (AFOSR-2647) (AF 49(638)1027) YP samples.
AD 284058 Unclassified

Also ubshed in Acta Cryst., v. 16: 830-833, Aug. 2340
196S. Pennsylvania U. [Dept. of Metallurgical Engineering]

The concept of 'pseudosilicon' is very successful for the-, Philadclphia.
prediction of occurrence and structure of certain groups THE TRAINSPOSITION STRUCTURE OF Nb/s AND OF
of nonmetallic compounds. Experiments to extend this T MR NOPOSITION TREN AD OF
concept to metallic compounds show that the concept has SIMILAR MONOPHOSPTIDES AND ARSENIDES OF
to be modified. Two factors have been found to be of NIOBrUM AND TANTALUM, by dg. Boller and E.
importance for determining if a 'pseudosilicide' will Parthe. [19621171p. incl. diagrs, tables, refs.

occur. One is the composition of the compound and the (AFOSR-J1599) (AF 49(638)1027) AD 427625
Unclassified
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AMopublished In Acta Cryst., v. 16: 1095-1101, Nov. tigated without success during this period. Failure with
the fifth column elements may be due to strong chemical
affinity with the Rb vapor, which either greatly broadens

NbAs crystall•.in in & new structure type, which is a the resonances or completely dominates the spin-exchange
transposition structure variation 4 the WC structure process. This explanation is not entirely satisfactory
type. NbAs is tetragonal with a - 3 45 A and c 1 U. 67 however, due to the established ability to obtain spin-
11. 8A. The apace rp (exchange orientation of atomic nitrogen. Failure with the

4d third column elements may be due to ex :essive broacen-
with z - 0 and 4As in 4a with z = 5/12. Other isotypic Ing of the resonance I nes due to interactions d the P1 / 2
compounds are TaAs with a = 3. 43 7 A and c = 11. 656A ground-state atoms. Success was achieved with spin-

and 'o-NbP' with a = 3. 33 4 A and c - 11. 37 8 A. The pre- exchange orientation of Ag atoms in a sealed vessel,

viotmly proposed structure for a and o-NbP is proved to duplicating recent results of other investigators. 7"e
wrong. fiotchometrie NbP or '0-NbP' crystallizes in possibility of observing Au and Cu orientation throv•i.
the NbAs structure, but P-deficient NbPIli has a partly use of the hyperfine resonance was investigated, with a

disort!Ad NbAs structure. Thke transposition is not as search being made for the h! resonance in oriented Ag

r egur as in stoichiometric tur .Th e degree of as vapor. Success was not achieved, due to the very poor

order depads nearly linearly on phosphorus deficiency, phase stability o: the resonance, making effective use of

The new structure type is compared with other kin the lock-in iete-.tor system impossible. A new rf pow-

monophoepeide structure types. The wioncept of a struo - tired Rb resonance lamp of the type developed by Varian

tural transposition and Its cancellation offers a new Associated was constructed and tested. The lamp ap-

viewpoint for an explaation of the occurrence of more peared to bc of about the same resonance intensity as

than 1 crystal structure for the same compound. (Con- that previously used, but was free from troublesome

tractor'i abstract) plasma oscillations.

2341 2343

Pennsylvania U. Dept. of Physics, Philadelphia. Pennsylvania U. [Dept. of Physics] Philadelphia.

SYSTEM FOR ENERGY CONTROL AND ABSOLUTE SEARCH FOR SPIN-EXCHANGE ORIENTATION OF 3RD
CALIBRATION OF A 23 MEV BETATRON, by K. N. AND 5TH COLUMN ELEMENTS IN THE PRESENCE OF
Geller. [19621 [8Sp. incl. diagra. (AFOHR-J631) OPTICALLY ALIGNED Rb VAPOR (Abstract), by R. L.
(AF 49(638)454) AD 414208 Unclassified de Zafra. [19621 111p. (AF 49(63S)537) Unclassified
As published in Nuclear Instr. and Methods, v. 17:161-10r, Oct. 1962. Presented at meeting of the Amer. Phys. Soc., New

York, Jan. 24-27, 1962.
Th2 theoretical and technical features of a system used
to determine and control the operating energy of a 23 Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
mev betatron are described. By obsexr.ng the vyaria- 15, Jan. 24, 1962.
tion in orbit radius as a function of magnuet excitation,
the shape of the calibration curve to maximum operat- A search has been made for orientation produced in the
Ing energy is predictable. Although an absolute call- third column elements B, Al, Ga, and In, and in the fifth
bration of the predicted energy scale is possible, the column element Sb by electron exchange with optically
present calibration is empirical and based on only tL's pumped Rb vapor, in a sealed glaes system. The tech-

16.22 mey r.-sonance in the 016(y,n)O15 reaction. Ph3- nique used was that first employed by Dehmelt in which

tonentron threshold energies based on the present en- the Rb vapor acts as both po!arizer and analyzer far the

ergy rcale are in good agreement with accepted values. "foreign" va•pr. Low-f!eld Zeeman transitions were

(Contractor's abstract) sLArched for in the ground state of the third column
(2

PI/ 2 ) and fifth column (4S1/2) elements over a fairly

wide range of vapor densities. A lock-in detection sys-
2342 tem allowed signals as low as .9- 3 

(P.b Zeem•,. transi-

Pennsylvania U. [Dept. of Physics] Philadelphia. tion signal) to tz eabily deýected. No resonance signals
were observed for 2ny of the elements tested, although

[RESEARCH ON SCATTERING AND POLARIZATION the Zeeman signal from spin-exchange oriented Ag

OF ELECTRONS UNDER THE G FACTORS OF 'I HE F (ground-state 
2
S 1 /2) could readily be observed, with a

FREE ELECTRON], by A. K. Mann. Final rept. Jaa. signal strength on the order of 1/10 the Rb 8 5 
signal

1, 19!- -Sept. 30, 1961. July 1962, 62p. incl. diag;s. strength, consistent with the results of Hayne and Robin-
refs. (AFOSR-3147) (AF 49(638)537) AD 613546 son. Spurious resonance simials were also observed at

Unclassified a frequency corresponding to gF I when searching for

The possibility of obtaining spin-exchange orientation resonance in certain samples of Al, and were probably

'of a number of third and fifth column elements, with due to atomic hydrogen freed durine heating of the sam-
ple. Possible reasons for negtive results with the

2P 12 and 4 P3/2 ground states respectively, was inves- third and fifth column elements are discussed.
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2344 2346

Pennsylvania U. Office of Computer Research and Pennsylvania U. [Office of Computer Research and
Education, Philadelphia. Edur-tirr] Philadelphia.

TOWARDS A THEORY OF RECURSIVE PROCESSORS, PROCESSORS FOR INFINITE CODES OF THE SHAN-
by P. Z. Ingerman. [19611 14p. (AFOSR-1472) (Spon- NON-FANO TYPE, by S. Gorn. [1962][25p. incL
sored jointly by Air Force Office of Scientific Research diagrs. (AFOBR-2595) (Sposored jointly by Air Force
under AF 49(638)951 and National Science Foundation) Office of Scientific Resewrch under AF 49(638)951 and

Unclassified National Science Foundat' on) AD 289475
Unclassified

This paper presents some definitions towards a theory
of recursive processors and some theorems which have Alas published in Proc. Symposium on Mathematical
been proved concerning recursive processors. The cr1- Theory of Automata, New York (Apr. 24-26, 1962), ed.
ter.on used in the definitions is that, although rigorous, by J. Fox, M. Crowell, and R. Meyerson. Brooklyn,
they must also not contradict the intvition of persons Polytechnic Press, 1963, p. 223-240.
who have been designing processors for years on (at
least partially) an intuitive basis. Civen the definitions, Standard processors, reported elsewhere, are given
several theorems may be proved which give an insight which do the fnllowing: (I) Given a finite rooted tree,
into the intuitive portion of the techniques at present presented in one of the author's tree-naming languages,
used for the construction of processors, the first processor in a single scan generates "tree-

addresses," for each node, from given- ordered alpha-
bets in a generalized Dewey-decimal code. (2) A simW-

2345 lar processor generates the addresses c1 the end points
only, yielding a generalization of the Shannon-Fano code.

Pennsylvania U. [Office of Computer Research and (3) Such an end-point code, when sorted in order of ap-
Education] Philadelphia. pearance in prefix language, is lexicographically ar-

ranged; with ordering determined by a "depth language"
AN AXIOMATIC APPROACH TO PREFIX LANGUAGES, it sorts by length first, and then lextcographically. The
by S. Gorn. [1962] [24]p. incl. table. (AFOSR-2097) third processor uses either 01 these orderings to "decon-
(Sponsored jointly by Air Force Office of Scientific Re- catenate" cede in a single scan; the second ordering is
search under AF 49(638)951 and National Science Foun- more efficient. It is possible to generalize such codes
d.tion) AD 289162 Unclassified and processors further to include end-point codes for in-

finite trees. The codes and processors are effective
Also lished in Syrmbolic Languages in Data Process- for those infinite trees which are "periodic." Any"
ing;Proc7 oftheSymposium, Rome (Italy) (Mar. 26- "rooted" finite graph may be "broken open" into such an
31, 1962), New York, Gordon and Breach, 1962, p. 1- infinite periodic tree. The end-point codes generated by
21. such graphs form the extents of mechanical languages

which result from Chomsky phrase structure gramars
A set of axioms is presented which characterizes those o0 type 3. An example is given of an infinite end-point
linzar sequential languages over a "stratified alphabet" code which cannot be so generated (it is probably a
called "complete prefix language". Such concepts as phrase-structure language of type 1).
"local u.nilformity", "uniformity", "contractibility",
"expandibility", and "homugeneity" are definable p: op-
crties of such "generalized prefix languages". The 2347
definitions are mathematically formal but are purely
exteasional and non-constructive. This Is in contrast Pennsyl7ania U. lAS.e of Computer Research and
with the "mechanically intensional" but constructive Education' Phila delphia.
definitions by which the mechanical languages under
discussion are presented in the computer and informa- AMBIGUITY-PREVENTING NORMAL FORMS FOR
tion sciences. The advantage in having such a mathe- SYNTAX .,PECIFICATION, by R. M. Cotton. June 1962
matical theory of prefix languages avliable is that it [25]p. (AFOSR-3429) (Sponsored jointly by Air Force
would lead to a general "structural theory" of appro- Office of Scientific Research under AF 49(638)951 and
priate "sublanguages". Parts of such a structure theory National Science Foundation) AD 285579
could be used to discover how to "extend" languages by Unclassified
some appropriate standard "adjunction" processors.
ControI systems for the processing of mechanical The question whether a formal computing larguage con-
languages which include such automatic extension proc- t2ins syntactic ambiguities has both theoretical and prac-
essors will provide primitive models of "growing me- Jcal interest, as experience with ALGOL 60 has shown.
chanical languages" and the growth and subsidence of It has beet- demonstrated that there is no decision pro-
corresponding "information retrieval problems". cedure for determining whethee an arbitrary language
(Contractor's abstract, modified) specified In Backus Normal Form contains such ambigui-

ties. ThIj paper investigates restrictive conditions an
BNF rule sets sufficient to prevent ambiguities from oc-
curring. In this way normal forms within BNF are de-
fined which can be termed a -peveting. Some
of these nor-'al forms are y express e to per-
mit the specification of some or all of ALGOL It !9
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shoft that there are efficient algorithms for the syn- interpreted broadly to refer to mechanisms, to programs
tactic recognition oi languages specified by means of for a mechanism, and to systems and organizations corn-
these normal forms. An algorithm is given in ar ap- posed of mechanisms, programs, and algorlihmized
peadix for the systematic discovery of all recognition people. Special attention must be Ziven to the study of
trees of a string in ax arbitrary (ambiguous) BNS these languages and their processors as growing orga-
specified language. Also, a proof of the unsolvability rdsms whose growth may be mechanically controlled.
theorm-m referred to above is given. (Contractor's Like the tangent disciplines of psychology and linguistics,
absrxact) and unlike the tangent discipline of mathematics, it must

be concerned with pragmatic phem'mena liiz additicv to
semantic and syntactic questions. ( vn=traclr's abstract,

234M modified)

Pennsylvania U. [Of fice of Computer Research and
Fcation] Philadelphia. 2350

DETECTION OF GENERATIVE AMBIGUITIES IN CON- Pennsylvania U. IOffice of Computer Researco and
TEXT-FREE MECHANICAL LANGUAGE, by S. Gorn. Education] Philadelphia.
[1962] [21p. incL diagra. (AFOSR-3481) (Sponsored
Jointly by Air Force Office of Scientific Research under A TRANSLATION% TECHNIQUE FOR LANGUAGES
AF 49(638)95' and National Science Foundation) WHOSE SYNTAX IS EXPRESSIBLE IN EXTENDED

Unclassified BACKUS NORMAL FORM, by P. Z. Ingerman. [19621
[421. incl. tables, refs. (AFOSR-J237) (Sponsored

Abstract published in Information Processing; Proc. of jointly by Air Force Office of Scientific Research under
the Internat1. Fe•d Infor-ation Processing Cong., AF 49(638)951 and National Science Foundation)
Munich (Germany) (Aug. 27-Sept. 1, 1962), Amster- AD 407528 Unclasi.ified
.am, North-Holland Publishing Co., 1963, p. 515-516.

Also published in Symbolic Languages in Data Process-
Also published in Jour. Assoc. Comput. Mach., v. Ir ing; Pr--. d-l'e Symposium, Rome (Italy), (Mar. 26-31,

-, 193. 1962), New York, Gordon and Breach, 1962, p. 23-64.

The author relates his work to the Chomsky-Schiltzen- The well-formedness of R(L), the set of rules 4hich are
berger representation of context-free languages using a the grammar of some languwge L with names N(L), basic
graph and the 2 operations of disjunction and concatena- symbols B(L), and expressions E(L) is considered. A
tion instead of a set of equalities and 2 operations noted restriction on R(L) is stated: for every element of N(L)
sum and product. The problem of determining whether there is at least one string of elements of B(L) which can
an arbitrary c. -4. grammar is ambiguous or not is be generated by a processor designed to gene.-ate words
known to be recursively unsolvable. The abthor de- in a language given a name and a grammar. A ruie-
tects ambiguities for finite subsets of c. -f. languages; chain is defined as a sequence of rules, all elements of
to do this, he gives a sequence of algorithms to apply R(L), such that the metaresult of the k'th rule is one of
to a c. -f. grammar: elimination of certain superfluous the metacomponents (or the sole meýacomponent) of the
rules; derivations af sentences are generated level by (k - I)st rule. Finally, the set of heads of a language is
level, the levels being related to the steps of produc- defined ab the subset of N(L) which appear -is .netare-
tion of sentences in the Chcmsky-Schfatzenkerger suits but not as metacomponents. Without loss of gen-
scheme; comparisons of the derivations up to a level erality (since additioncl rules can be ir'_roduced), only
n are done, providing the list of ambiguous sentences. single-headed languages are considered.
(Math. Rev. abstract, modified)

2351
2349

Pennsylvania U. Office cf Computer Research and
Pennsylvania U. [Office of Computer Research and Education, Philadelphia.

Education] Philadelphia.
L MECHANICAL PRAGMATICS: A TLME-MOTION STUDY

THE COMPUTER AND INFORMATION SCIENCES: A OF A MINIATURE MECHANICAL LINGUISTIC SYSTEM,
NEW BASIC DISCIPLINE, by S. Gorn. [1962] [91p. by S. Gorn. [1962] [14)p. incl. diagrs. refs. (AFOSR-
(AFOSR-3482) (Sponsored jointly by Air Force Office J245) (Sponsored jolt.fly by Air Force Office of Scientific
of Scientific Research under AF 49(638)951, National Research under AF 49(638)951, National Science Fourda-
Science Foundation, and Rome Air Development Center) tion and Rome Air Devriopment Center) AD 407529

Unclassified Unclassified

The information processing area is developing into a Also published in Commur.. Assoc. Comput. %fach., v

new basic discipline which will be as fundamental in 5: 579-589, Dec. 1962.

[ future university curricula as those now presented in
the departments specializing in mathematics and in the This report begins with a miniature object language
natural language of the country to which the univet sity and ite syntax, and proceeds to put both through a series
belongs. A central topic in this discipline is the study of modifications. Each modification will either change
of the synthesis ard analysis of mechanical languages the intent in the syntax language alone, or will keep the
and their processors, where the word processor is total intent fixed but will permit an exchange between the
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object and syntax "-tnguages, thereby modifying both. In secretion by means c a humoral substance, designated
short, LOe pirpose her2 is to present with a small exam- luteinizing hormone-releasbng factor (LH-RF) which Is
ple a picture of the dynamic relationship between object released Into the hypophyslal portal vessels and triggers
languages, their syntax languages and their interpre- the discharge of LH bv an action on the hypopbyais tself.
ters; this dynamic relationship, intended to be a mechan- The nature o this subetance is unknown, but it may be a
.alI one, is ace of mutual growth and exchange. polypeptide related to the known neurohypophysial

hormones.

2352
2354

Per-nsylhania U. School of Medicine, Philadelphia.
Pennsylvania U. School o Medicine, Philadelphia.

HYPOTHALAMIC CORrICOTROPIN AND LUTEINIZ-
VIG HORMONE RELEASIN( -'ACTORS, by S. M. REGULATION OF LUTEINIZING HORMONE (LH) SECwCE-
McCann. [1962] [61p. Incl. dlagrs. refs. (AFOSR- TION BY A HYPOTHALAMIC LH-RELEASING FACT^R,
2001) (Sponsored jointly by Air Force Office of Scien- by S. M. McCann, D. Ramirez, and IL Adams. [19621
tl/ic Research undc AF 49(638)635 and National Insti- [81p. incl. dlagrs. table, refs. (AFOER-2634) (Spcm-
tutes ci Health) AD t77645 Unclassified sored jointly by Air Force Office ci Scientific Research

under AF 49(638)685 and Public Health Service)
Al pulished in Advances in Neuroendocrinol.; Proc. Unclassified
fthe bymp•um, Miami, Fla. (Dec. 6-8, 1961),

Urbana, Illinois U. Press, 1963, p. 328-333. Also published in Hormonal Sterouxd Biochemistry,
Pharmacology, and T7uerapeutlcs; Proc. of the First

Several points with regard to the exi3tence ci cortico- Internat'l. Cong., Milan (Italy) 1962, ed. by L. Martini
tropin releasing factors distinct from vasopressin are and A. Pecile. New York, Academic Press, v. 1: 251-
emphasized. Some of the recently obtained evidence 258, 1964.
pointing to the existence ci luteinizicg hormone re1ms-
ing factors in extracts vi the stalk-median eminence The ovarian ascorbic acid depletion method has been used
region are utllned. It is concluded that a specific to study the factors regulating the secretion of LH; this
luteinizing hormone (LH) releasing factor exists in sezretion is subject to negative feedback control by the
stalk-median eminence extract tissue which is effective ovarian steroids estrogen and progesterone. I is also
in stimulating LH secretion by the hypophysts, except inhibited by lactation, possibly acting via the suckllng
when the secretion rate of LH is already maximal, as stimulus. Hypothalamic lesions interfere with the secre-
appeared to be the case in the ovariectomized rat. tion and storage of LH; conversely, LH secretion is in-

duced by hypothalamic piqure. Crude extracts of the
stalk-median eminence region evoke LH secretion In a

2353 variety of test situations. This activity is not due to LH
or to contamination with a variety of known pharmaco-

Pennsylvatna U. School ci Medic!ne, Philadelphia. logically active agents. It is trypsin labile, a fact mug-
gesting that the active substance may be a polypeptide.

REC04T STUDIES ON THE REGULATION OF HYPO- The most sensitive test system so far described for this
PHYSIAL LUTE10IZING HORMONE SECRETION, by LH-RF is the ovariectomized estrogen-progesterone
S. M. McCann. [1962] [151p. incl. diagrs. table, refs. blocked raL Since condltions which markedly alter
(AFOSR-2633) (Sponsored jointly by Air Force Office ACTH secretion have little or no influence on LH secre-
of Scientific Research under AF 49(638)685 and Public tion, it is postulated that the LH-RF Is not identical with
Health Service) AD 408074 Unclassified CRF.

AIso published in Amer. Jour. Med., v. 34: 379-393,
Mar. 1963. 2315

The recent development of a highly sensitive assay for Pennsylvania U. School of Medeicize, Philadelphia.
luteinizing hormone (LH), the ovarian ascorbic acid
depletion method, has made possible a systematic study NEUROR'UMORAL CONTROL OF THE PITUITARY, by
of the factors influencing the secretion of this trophin S. M. McCann. Final rept. Aug. 1, 1959-July 31, 1962.
in the rat. Elimination of negative feedLback from Nov. 21, 1902 [7)p. (AFOSR-4341) (AF 49(638)685)
ovarian steroids by gonadectomy resulted In elevated AD 293154 Unclassified
le-:e'!, of Lit in the pars distalls and plasma. Injection
of ovarian steroids in such anim-tLs produced a decrease investigations have been ca.rled *at to more clearly de-
in the plasi.a titer of LU. Estrogen was effective in fine the hypothahmir control over the anterior pituitary
small amounts, progestzrone in physiologtt doses only with particular emphasis on ACTH and gonadotrophins.
alter priming co the animal with est~ogen. Lactation, In the case of ACTH, very little residuaL ACTH secretion
perhaps acting through the buckling stim,•us itself, also occurs in rats with hypophyses engrafted to the kidney
acted to inhibit LH secretion. LH secretion appears to capsule. Attempts to sigplficantly alter TLe contest of
be regulated by the hypothalamus since ccrtain lesions stored CRF b-, altering the titer of circulating corticoids
in this stru~ture markedly reduced both the secretion and were unsuccessful. In the case of the govadatropuins, it
storage of the tropiin by the pituitary gland. Converse- it shown that hypothalamic lesorla lead to elevated secre-
ly. hypothalamic stimulation evoked the secretion oi LH. tion of LTH and markedly reduced secretion LU. Hy-
The hypothalamus appears to exert Its control over LH pothalamic stimulation augments LH secretion and
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evidt'-e is presented indicating that LII release nAy be The modifications of the visual system during 2voidance
triggered by a hypothalamic LH-releasin factor. Since conditioning to sound have been studied by recording the
the conditions governing secretion of LH and ACTH have modifications of cortical and subcortical responses to
been demonstrated to be different, it is postulatd that flashes of light, as well as changes of the pupillary
the LH-RF is different from CRF. Additional studies diameter accompanying conditioning. The modifications
have dealt with the factors governing the secretion and of the responses evoked in the sensory motor cortex by
storage of LH. VPL. sUmulation have been followed during habituation,

early and late stages of conditioning. In this cortical
area, modifi( -%tions of the responses to transcallosal

2356 stimulation during conditioning have also been studied.
Changes of excitability of the sensory-motor cortex and

Pounsylvania U. School of Medicine, Philadelphia. of the VPL nucleus of the thalamus have been investigated.
by Studying the variations of responsiveness of the mus-

COMPARISCN OF THE REGULATICN OF LUTEINIZING cles of the arm to electrical stimuli applied to these
HORMONE (LH) SECRETION IN MIATURE AND brain structures during spontaneous and conditioned
ADULT RATS, by D. V. Ramirez.;.nd S. M. McCann. motor activity. (Contractor's abstract)
I92][12p. incl. diagra, tables, refs. (AFOER-J646)
Sponsorad jointly by Air Force Offce of Scientific Re-
starch under AF AFOSR-62-133 and National Institutes 2358

Sofi nlth) AD 414519 Unclassified
Pisa U. (Italy).

Astot'ished in Eodocrinol., v. 72: 452-464, Mar.
([ALGEBRAIC DEPEND---- CE THEOREML6S ON COMPLEX
PSEUDOCONCAVE SPACES] Ifpendance algfbrlque et

A careful study of some factors infh.encing LH secre- fonctions mAromorphes sur les espaces pseudoconcaves,
tion and storage has been n=sde in immature and adult by A. Andreotti. Sept. 1, 1962, 69p. incl. refs. (Tech-
rats of both sexes. The ovarian am-arbic acid assay for nical note no. I) (AFOR-3T70) (AF EOAR-62-35)
LH has bein ut'lized throughout. The LB conuent of the AD 287775 Unclassified
anterior lobe w•a 19. 8 a/gland in immature femal,,&
and _-L 3 Pg/gland in adults. In immature males thf con- Also published in Bull. Soc. Math. (France), v. 91:
tent (7. 0 mg/gland) was lower than that In immature fe- 18,1963.
males and rose markedly to . value of 32.9 sig/gland in
adults, a value which was greater than that found in The notion of pseudoconcave space is introduced and
adult females. No detectable LH was found in plasma classical theorems on algebraic dependence of mero-
from rats with intact gonads except in the case of adult morphic functions are extended for this new class of
males, in which minini1 levels were detectable. Two spaces and for sections in a coherent sheaf.
to 3 weeks following gonadectomy, pituitary LH content
had risen significantly in both adult females and Imma-
ture males, whereas it remained unchanged in immature 2359
females and adult males. By contrast with the variable
response to gonadectomy seen in the hypophysis, pLas- Pisa U. (Italy).
ma LH activity increased significantly in all gonadectom-
ized groups. When exp. eased on a weight basis, equiva- RESEARCHES ON PSEUDOCONVEX AND PSEUDOCON-
lent LH-releasing activity was found in stalk median CAVE COMPLEX SPLCES, by [A. Andrecttij. Techni-

eminence extracts from Immature and adult males on iv cal rept. Nov. 1, 1961-Nov. 30, 1962 '51p. (AFOSR-
injection into immature females which had been pre- 4235) (AF EOAR-62-35) AD 292904 Unclassified
treated with gnadotrophins Extracts prepared from
immature and adult rats of both sexes elevated the The theory of pseudoconcare space, the study of defor-
plasma LH activity in ovariectomized, estrogen-proges- mation of Stein manifolda, and the investig, tion of
terone blocked rats. From the above results it appeared topological properties of Runge Pairs are presented.
that all LH-releasing machinery of adults was present
in imature animals. Daily sc injections of estradiol
benzoate in immature and adult oophorectomized females 2360
lowered plasma LB below that found in controls, but Im-
mature animals were 2-3 times more sensitive to this Pisa U. (Italy).
effect of estrogen than adults. Estrogen also reduced
hypophyslal LH content, which indicates that It blocks ON THE PSEUDO-RIGIDITY OF STEWN MANIFOLDS,
synthesis as well as secretion &_t LIL (Contractor's by A. Andreotti and E. Vesentini. [1962] 11 1p.
abstract, modified) (AFOSR-J531) (AF EOAR-62-35) AD 407855

Unclassified
2357

Also published In Anr,. Scuola Norm. Super. Plsa,
Pisa U. (ay.Serie~i~i -371'73-223, 1962.

NEUROPHYSIOLOGICAL STUDIES OF CONDITIONING, The present paper Is devoted to proving that any familyI. by G. Ricci. [Final rept. ) June 30, 1962 [19jp. incl. of Stein marifolds whose parameter space Is an open set
refs. (AFOSR-3218) (AF EOAR-61-36) AD 293101 In some numerical spac Cm gives a class of pseudo-

Unclassified trivial local deftomations. Fo• Stein manfolds of
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dimension 1, i.e. for non-compact connected Rierrzann MI&a published in Arch. "Ita. Slot, I M* 1006- .2v
surfaces, this result was proved, using the potential l- 92
theory, by M. S. Narasirohan. The proof is a straight-
forward application of the theory of deformiations devel- The e~fL'.t:, a( natural stimuli on It-~ thaiIrvge of single
oped by IC. Kodaira and 0. C. Spencer modulo some unitsaof tl'- "!mary optic corU*[e 'k re tq--A .Wndled in
minor changes to adapt it to the case of deformations of rabbits wIttL riu~cl nervous vrýk~wr, ard wlrot %ies
non-compact spaces. T'he theorem given here is a par- thesla or cau-.ra,. CO the vi~*'~ i-z1e.4inthis arel,
ticular case of an an~alogous theorem concerning 1-con- 73% did not zte.r their dotc'ia.r>-( du.-.or. irdertnitteiS
vex spaces, hut the proof of it Is technically more lunv trs stimulation. Map pe cent ,7. v.%riahl'e
involved. resli1UuS.ýr. wiu~e 18'k -,vc- '-iý=Iely !?f-ent. .

only thv- units Wlnuenc'--d by C' e specizlic stlniali, but di-o
the untnmluenced ccIt be clearly modified by thit.

2361 application of isoup -,40c Aliimiht of acoustic or p;ainful
type. These sTtu~iu a,,- e~fVctv'.r -Yen if appliled on their

P.-sa U. (Italy). own in the dark an~d c-an At~e,. aensittie to light-flashed
units which cannot rzrmally be influenced in this way.

A NOTE ON STEIN SPACES AND THEIR NORMALISA- T'he effects of the nanspecific stimuli are not linked to the
TIONS, by R. Narasimhan. [19621171p. (AFOiSR-J90O) orienting reflex Olfactory stimuli, bycaitrast. have
(AF EOAR-62-35) AD) 415974 Unclassified little effect eres when they produce intense bebavioral ef-

fects. The uitztoductbon of barbiturates in sub-a'nesthietic
Also p~blished in Ann. Scuola Norm. Super. Pisa, doses produces an increase in unitary activIty, during

Kries 2,v. 6: 327-333, 1962. which the effects of the nonspecific stimuli can still be
seen; later, the discharges disappear or become deeply

it is well known that every ope:n Riemann surface is a depressed. After the application of strychnine to the
Stein manifold. But no proof has so far appeared of the primary optic cortex, in dosea such as to produce iso.-
corresponding statement for complex space of dimen- ltled convulsive waves in the electrocorticop'az, one
sion one (with arbitrary non-normial singularities), that can still record unitary discharges which are uninfluenced
every (reduced) complex space of dimension one, which by light-flashes. The unitary responses produced by

Ahas. ..... mpact ir-refucibile components, is a Stein bpace. luminous stimuli at low frequency can be recorded over
The object of the present paper is to give a proof of the long periods and remain unchanged for several hours.
following theorem on complex spaces, of which the state- Only when the animal is restless and shows intense spon-
ment made above is a particular case in view of the fact taneous motor activity, do the unitary discharges appear
that every normal complex space 4f dimension one is temporarily inhibited. Ihe somatic and negative
nonsingular: A (reduced) complex space X is a Stein mechanisms which might give rise to the ob~served effects
space if and only if its normalization X* is a Stein space. have been examined. The hypothesis is put forward that

those elements of the optic cortex which are refractory
to specific stimuli possess, in whole or in part, special

2362 associative functions.

Pisa U. Iast. of Aeronautics (Italy).
2364

LINEARIZED SUPERSONIC FLOW OF AN AXISYMI-
METRIC JET [N A SUPERSONIC STREAM, by F.. Pisa U. Inst. of Physilolgy (Italy).
Pistolesi and ?d.I Marini. Mar. 1962 1281p. incl. diagirs.
(Technical rept. no. 2) (AFOSR-2792) (A F 61(052)209) ROLE OF THE PUPIL IN CrMAONGES IN EVOKWI
AD 276589 Unclassified RESPONSES ALONG THE'F3UAL PATHWAYS, by J.

Affanni, MA. Mancia, and 1. L. Marchlafara. [11"2]
Ln a previous paper (see item no. 2253, Vol.. V) the [10]p. incl. illus. rcifs. (AF,01R-21lt2) (Sponsored
supersonic flow in a Te]i-a~s studied according to a jointly by Air Force (the n7 Sclertlflc Research under
method which involved the use of particular singulari- AF 61(052)107 and Rockefeller Frueirnation) AD 405W50
ties called pseudosoazrces. A detailed develcpment of Uticlassifted
the method is presented and the jet boundary is calcu-
lated with more complete results than with other Also published in Areh. Dal. Biol., v. IQ&~ 287-296,
mtthods. June5. MW.

This work is concerned with the role played by th? pupils
2363 in changes in ercked potentials rccordexi in the optic

tract. lateral geniculate body 'nrl visual cortex of cerveau
Pisa U. Inst. of Pirysiology,(Italy). isol&6 cats, following repettiv z yfh441c rinailation and

electrical activation of the wescnctpbalic reticular sys-
ACTIVITY OF SINGLE UNITS IN THE PRIMARY OPTIC tem. In cerveau tealb cats, an aidreme myiosis pro-
CORTEX IN THE UNANESTHETIZED RABBIT DURING daced either spontaneously, or 2ý t Metttive photic stim-
VISUAL ACOUSTIC. OLFACTORY AND PAINFUL ulation, was always associated %etlz ir reduction and dis-
STIMULATION, by T. L~mo atid A. Mollica. [1962] appearance ci Potentials evoked al--. the v~isul path-
[351p. incl. illus. diagirs. refs. (AFOSR.2827) (AF 61- ways. Stimulation of the mesenceithaLc reticular for-
(053)107) AD 632118 Unclassified nution produced a reappearance and a p~eentWIoa~t of the

visual responses of optic tract, lateral ge-dac dAte body,
and visual cortex. This effect was associat~iJ wflb
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dilatation of the pipila. PerrnAner.t dilatation of the Th.Is report covers the regulation of the influw of retinal
,Pupi folwdb apiain Ldreedcnattpui-ses; pyramical influencen on dorsal columns nu

?eses which simulated fissurated pupil prevent.d :ýe dl; relationshisbtenvso o oaie iL
r~licltrxi of the visual potentials elicited by prolongcm. orientation Ln splders; neuwrophyasinglcal investipt.ct c-
repetitive photic stlimulation Uttder these cordttiaii on the mobbing reaction in the chaff inch; ocular tbeha vio:
the midtraln reticular stimulation lid not Influence the in the midpontffiv pretrigerninal cat.- relationships be-
responses recorded from tse optic tract zzue 'he lateia. tween electroobysiologlezl activity and behavior dur.irg
geiculate body. Responses of the visual! corttez were the episodes of low voltage fast sleep in the Intact cal;
instead often depressed. These results suggest that central effecis of retinal blackout; and the ttook dis-
variation of puUpiI size plays a major role in the phe- charge of the retina.
rnomema refefred to as visual habituation and
dislnchituation.

23n7

2365 Pisa 'ý. Inst. of Physiology (Italy).

Pisa U. Inst. of Physiology (Italy). PALPEBRAL ASYMME'TRY IN THlE DARK ADAPTED
OWL (Am 22NE NOCT UAI FOLLOWING UNILA-TERAL

ENHANCEMENT OF EEG SYNCHRONY IN THE ACUTE IRREVERSIBLE VISUAL DEAFFERENTATION, by G.
CERVEAU 1S01±, by E. Bizzi and W. A. Spencer Berlucchi and P. -Strata. [1 96211! f x ik c . illue. refs.
11962)[141p. inc. Musi. tables, refs. (AFOSIR-M8ibs (AFOSR-4178) (Sponsored jointly by Air Force Office
(Sponsored Johinly by Air Force Office of Sciepntific Re of Scientific Research uWier AF 61(052)107 and Rocke-
search under AF 61(052)107 and Rockefelier Fou.-m&- feller Foundation) AD 637120 Unclassified
tion) AD 632117 Unclassifie-4

Alsopublished in Arch. 'Uts1 Biol. , Y. 100: 248-258.
Also tablished in Arch. Uzi. Biol. , -.. 100: 234-247, Maýr. i98

U-nilater-al visual deafferentation was obtained L- the owl
The effects of reversible functional visual deafferen- by photocoagulating the optic papilla or by destroying
lation produced by ret!nal lachemla and irreversible the re-Aina with tachemla. The unilateral retinal inacti-
olfactory deafferentation have been studied in acute vatlon in; followed by palpebral asymmetry, which be-
post-collicular cerveau isolE* preparatlons which showpd cemes evident when the bird falls asleep or dc'-,-=
interspindie lulls characterized by low voltage fast abous4ipoue by light sensory stimulations, Thie
activity. Visual deafferentation w.s found to produce a asymmet-rIras, itýavicr of the eyelids consists of the
generalized Increase In cortical synchrony, but olffac- earlier closzi-ý artai the delayed opening of the blinded
tory deafferentatlon fafled to produce anything mcre eye respectircy i4 the onset and at the end of the sleep.
than temporary changes in EEG patterni. The increase These phenomena are attributed to hy~potonla o- the
in EEG synchrony. produced by retinal ischemiai charac- levator ralpebrae supem--va-s and depressor palpa-rae
teristIcally appeared after I - 3 mit, vas fully reversi.. tnfcriorls muscles in UIne -linded eye. This hypotonia is
ble, and was not evident as a replaacement af low volt- due to the lack of a tonic <iectirge, normally arisin
are fast activity during interspindle lulls by Slow wavtes, from the retina. Since the pulp-ebrUl asymmetry is
The effects of retinal ischeznla can be assigned to the Present also in complete darkness, it is concluded that
withdrawal of tonic retinal impulses for The following the retinal dark-discharge drives ri.41ex the palpebral
rea~sons: (a) the effects were not accompaenied by any mononeurons Invol4ved in the opeinlzv of the eye.
alterations in EKG or blood pressure; (b) the effects
were duplicated by optic nerve liiptlcai and (c) ocular
compression following optic nervTe ligation falled to 2368
produce any uther change. Pentothal, when admin-
istered intravenously following either single or co-m- Pisa U. Insi. of Phystollogy 'IJuly).
bined visual and olfactory deafferentaticai, always pro-
duced a fur-ther increase in EEG synchrony. T1hese A M ETHOD FOR Th E QUA!NTI FICATION 07F TONIC
data suggest that the aculte post-co~llcigar c-2rveau ACTIVITY I4 THE NERVOUS SYSTE-M, bl, A. Ai dvina
isol6 possesses tonically active des".nchxoniming struc- and L. It. Pinneu- 119621 [101p. knel- duigre . (AFOSRt-
tures which are refl~titt driver by visual impulses. 4242) (Sponsored jointly by Air Force Mfice of Scien-
Possible mechanisms underlyinK this activity are dis- tific Research undAer AF 6Ui05211107 and Rockcieller
cussed, and their relationship to the activatixg poten- Foundation) Unclasstfied
tialities of the chronic cerveau isol8 are cuggested.

Also published in Arch. Rtai Biol.,, r, 100: 415-424.

2366
A nethod has been described for quzantitative analysis of

Pisa U. [Inst. of phy-si lry (Italy). tonic activity in ,L. nervous system. The pa'-alnetcr of

RESERCF N RLATINS F BRMN SAV6 RETCU_ measureme.4t In the avzrage power otf the syatenw, whIch
Ri~ERCHON RLATONS F BAIN 1~E RETCU- is proportiosul to the .nean square (V -rm.%2 - voltage of

L-AR FORIMATION TO AINIMAL BEHAVIOR, br G. the signal !-inastema qae ftenu h
Mt--uaa. Final technical re*t Dec. 15, 1956-June 14, avrg oe is mans proorionare to the noise; the ni
1962. June 15, 1962. llp. inc. refs- (AFOSR-417liaeaepwri as rprinltotenme fttpulses of the syrtem. Limitations of the system are.(AF 61(052)107) AD 404986 Unclassified Ia esrmn spsil nyI ytmta
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.nvolves discrete pulses, such as fiber tracts, and (b) cal Sciences, Twenty-second Internat'l. Cong., Leyden

.t does not account for differences in fiber size or wave (Netherlands) (Sept. 10-17, 1962), Amsterdam, Ex-
form *hich might disproportiomtely affect t.e total po- cerpta Medica Foundation, v. I (Pt, 1): 464-46e. 1962.
tential. Mathematical formula!ions basic to the assumnp-

-on of a linear transformation from number of pulses to Preliminary investigations ead to the surprising ccmclu-
thv rings or ins voltage were given and an alternate tech- sion that, at least as far as 'rotaneoues pyramidal ac-
oique for measuring average voltage described. tivity is concerned, the stage of deep sleep characterized

by fast EEG pattern. ....a by muscular relaxation cannot
2369 be easily distinguished from the araused state in which

the EEG is also represented by fast low voltage waves
P.sa U. Inst. of PnysiolOgy (Italy). and by a strong tonus of the cervical muscles. In both

instances the pyramidal tract fibers appear to be ccmsld-
PROPERTIES OF THE RIINA V% RESIPONSE TO erably more active than in the light sleep state. These
STEADY ILLUMINATIC0., by A. Ar-d-int and L R. finding- do not necessarily Imply that the mechanisms of
P-nneo. [19621 124p. incl. illus. diagrs. refs. EEG desynchronizatlon are the same fcr deep sleep and
{A -OSR-4243, (Sponsored jointly by Air Force.Office arousal. It is clear, moreover, that tbr distribution of
)f Scientific Research under AF 61(0521107 and Rocke- the activity among the different phyranumal fibers is like-
feller Foundation) Unclassified ly to be greatly different during arousal and Suring last

sleep It is surprising, nevertheless, that no overall
Also pblished in Arch. Ital. Biol.. v. 100: 425-448. activity of the main efferent channel arising from the
Oct. cerebral cortex is so high during a condition character-

ized, behaviorally, by deep sleep.
In 85% oi necibutal-anesthetized cats tested, tonic acti.-
aty in the retina as measured by gross electrodes in the 2371
optic chiasm, decreased with increases in the level of
steady illumiation. The change in activity is related to Pisa U. [Inst. of Physlolcgy] (Italy).
the zmtensitz of lIlumination by an inv-, erse power func-
tion- LI 15- of nemblutal-anesthetized cats tested, the [PYRAMIDAL ACTIVITY lN THE CAT DURING WAKE-
tonic activity in the retin. is enhanced when the level of FULNESS AND PHYSIOLOGICAL SLEEP] Atillta'
steady illumination is raised. The change in activity in piramidale nel gatto durante 1a veglia ed il sonno fisio-
these animals is always related to the dark discharge logico, by A. Ardulni, G. Berlucchl. and P. Strata.
just prior ,o stimulation. In these experiments when the 119621 [3k. (AFOSR-J1326) (AF 61(052)107)
s~gnal-to-noise (S;.I) ratio was below 1. 45, there was an AD 427980; AD 632617 Unclassified
.ncrease with light: in the same ar.nimals, if, the SiN ra-
:-o oi the dark discharge was above 1. 45, there was a Also published in Boll. Soc. Ital. Biol. Sper., r. 311:
decrease with light. These results were also found in T6Uo-fond n.I
unanesthetized pre-trigeminal prepar-ations and in pre-
:11icular decerebrate preparat-ions. In the pre-trigem- The recent descripti-ns of a stage of sleep in which the
:r_•i 4ats with S N ratios below the reversal threshold, EEG re-nembies that of the waking animil has posed aome
it was iound that this level could be :ncreased by repeat- problems on the behavior ax cortical neurons duringS11xgt stimulation, reversible deJferent.on by reti- sleep. These experiments were made with electrodes im-

.al if~heinia due ;o increased intraocular pressure, or planted .a, the pyramidal tract at the level mesencephalic
Ly -Jections of small doses of nembutal. As in the or bulbar, and concurrent measurements of the EEG and
nemnbutal preparations, when the S2,% ratio was again electrowyogra m of the neck muscles. it -as concludi.d
.zreater than the reversal 12.50 in the pre-trigeminal that in the phase of sleep with rapid EEG, similar tc,'tt
preparation), the effect of Uight was to reduce the level in waking, the pyramidal neurons, at least those of the
'if tonic activity. Semi-microelectrode controls con- reticular. showed a frequency of firiLg that did not ex-I;firured th•e insults obtained with gross electrodes. This ceed that of Lae waking state. A discussion of tht sigall-
substantiates the hypothesis thvit the tonic acitivity of the Icance of these lrndings will be published elsewhere.
retina as measured in this study was directly related to
the number of elements firing. The conclusion is 2372
reached that tonic retinal activity is functionally related
to several aspects cu the visual process. Possible mech- Pisa U. Inst. of Physiology (Italy).
anisms of control of tonic activity in the retina are
discussed. SOMATOPIC ORGANIZATION OF THE POSTURAL RE-

SPONSES TO STIMULATION AND DESTRUCTION OF
2370 THE CAUDAL P41T OF THE FASTIGIAL NUCLEUS, by

0. Pompelano. [1962 1131p. incl. illus. d!agrs. refs.
Pi" U. ast.- oi Physio-,l-y (Italy). [AF 61(052)1071 Unclassified

DIF-FERE-NCEES IN CORTICAL ACTIVITY DURING DE- Published in Arch., Ial. Biol., v. 100 259-271, Mar.
SYNCHRONIZED SLEEP AND AROUSAL, by A. Arduini. T
&!962)f [3. incl. refs. (AFO&-3-J195) (Sponsored
jointly by Air Force Office of Scientific Research under The influence of localized destruction of the caudal part
AF 61(052)107 and Rockefeller Foundation) At 400182 of the fastigial nucleus on cat's decerebrate rigidity was

Unclassified studied. Le.ions of the rostral part of the caudal third
of the fastiglal nucleus yielded a striking decrease of ex-

Als ised in Pro:. :nternat'l. Union of Physiologi- tensor rigidity in the contralateral forelimb, while the

> 535 <



AIR FORCE SCIENTIFIC RESEARCH

hindlimbs did not show any postural asymmetry. On the R. K. McMullan. 11962] 113]p. Incl. illus. diagra.
other hand, when the lesion involied only the extreme tab!es. [AF 49(638)4561 Unclassified
caudal pole of the fastigial nucleus, the enailng atonia
was limited to the contralateral hindlmb, while the fore- Published in Jour. Chem. Phys., v. 37: 2219-2231,
limbs did not show any postural asymmetry. If the same Nov. 15, IV62.
nuclear regions were stimulated with threshold stimuli,
responses localized to the forelimb or to the hindllmb, The compound (n-C 4 Hg) 4 N. C6 H5 COO- 39 1/2H2 0 forms
but opposite in sign, were obtained. The somatotopic tetragonal crystals with 4 molecules in the unit cei. The
organization of the postural responses to localized water structure is a hydrogen-bonded clathrate frame-
stimulation or destr-ction of the caudal part of the fas- wort, in the cavities of which are located the tetra al-
tigial nucleus is in agreement with anatomical data on kyl -mmonium cations. The oxygen atoms of the beneo-
the termination within the contralateral Deiters nucleus ate anions are hydrogen-bonded to the water framework
of the efferent fibers arising from these fastiglal re- and form part of the polyhedral •n-u--,tre. This struc-
gions. The conclusion is drawn that the tonic facilita- ture contains 10 pentagonal dodecabedra, 16 tetraklideca-
tory influence exerted by the caudal part of the fastigial hedra, and 4 pentakaidecahedra per unit cell. The 20
nucleus on the extensor mechanisms of the contralateral larger polyhedra are occupied by the 16 alkyl and 4 ben-
side of the body is mediated via the Deiters nucleus. zyl groups with a statistical disorder over 2 sets of

equivalent catior and anion positions. There is evidence
2373 of additional hydrogen-bonded water inside some of the

dodecahedra which are distorted due to the presence of
Pittsburgh U. [Dept. of Chemistry] Pa. the ions. The clathrate framework is iso-structural with

that of other salts in this series, which lave a very
STRUCTURAL FACTORS IN THE FORMATION OF similar tetragonal lattice but differ in containing 5 tetra
CLATHRATE HYDRATES, by G. A. Jeffrey. [1962] n-butyl ammonium salt molecules per unit cell.
[12]. incl. diagrs. tables, refs. (AFOSR-2152)
(AF 49(638)456) AD 424399 Unciassified 2376

Al.ibiahed in Dechema-Monographen, v. 47: 849- Pittsburgh U. [Dept. of Chemistry] Pa.

POLYHEDRAL CLATHRATE HYDRATES. IV. THE
The clathrate hydrates form a well-defined class of STRUCTURE OF THE TRI N-BUTYL SULFONIUM
crystalline compounds in which hydrogen-bonded water FLUORIDE HYDRATE, by G. A. Jeffrey and R. M.
molecules form a 'host' structure enclosing hydrophobic McMullan. [1962] [9p. incl. illus. diagrs. tables, refs.
or pectlally hydrophobic molecules or ions as -guests" [AF 49(63S)456] Unclassified
in a cage type of molecular complex. In common with
most molecular complexes they have potential or actual Published in Jour. Chem. Phys., v. 37: 2131-2239,
use as intermediates in separation and purification proc- iI T .
esses. At present, 2 chemically distinct serie, of com-
pounris of this general class are known. These are the The preparation and crystal structure of (n-C 4 H9)3S*F-.
gas hydrates and the alkylated quaternary ammonium 2OH20 is reported. This hydrate is isostructural with
salt hydrates with some related peralkylated analogues, the chlorine gas hydrate, 6CI2- 46H2 0, having a pl do
These compounds have a common structural feature in
the H4oO2 0 pentagonal dodecabedron, which is the basic body-centered arrangement of H40020 pentagonal dode-

unit of coordination of their water structure. The rela- cahedra in a cubic unit cell of approximately 12A edge.

tioaship between these structures and the factors which The cattons occupy large voids formed by the tetrakai-

appear to control their formation is discussed. cahedra in the structure and are statisUcally disordered.
The water structure it distorted as compared with the
Idealized polyhedral framework and there is evidence

2374 that the pentagonal dodecahedra may be occupied by a
water molecule or a fluoride ion. (Contractor's abstract)

Pittsburgh U. [Dept. of Chemistry] Pa.
2377

STRUCTURE OF CRYSTALLINE HYDRATES OF OR-
GANIC MOLECULES AND IONS, by G. A. Jeffrey. Pittsbu•;• U. Dept. of Chemistry, Pa.
Final rept. Aug. 31. 1962 [3)p. (AFOSR-3486)
(AF 49(638)456) AD 288129 Unclassified THE PHOTOINI7/AT.ED ARYLATION OF TRIVALINT

PHOSPHORUS 'OlMPOUNDS, by J. B. Plumb and
This report lsts 7 journal articles a-d 5 papers pre- C. E. Griffin. [1962] [2p. (AFOSR-J440) (AF AFOSR-
se-ted at meetings, which describe the work dene under 62-48) AD 408601 Unclassified
the contract.

Also23 blished in Jour. Org. Chem., v. 27: 4711-4712,
2375 Dc 92

Pittsburgh U. [Dept. of Chemistry] Pa. As part of an effort to develop new procedures for the

formation of the aryl-phosphorus bond, the photolysis
POLYHEDRAL CLATHRATE HYDRATES. i3L STRUC- of aromatic iodo compounds in the presence of triphenyl-
TURE OF THE TETRA N-BUTYL AY-MONIUM BENZO- phosphine and sevxal trialkyl phosphites was examined.
ATE HYDRATh', by M. Bonamico, G. A. Jeffrey, an It was found tha' tLe pro. esses constituted convenient
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and apparently general one-step synthesee of the corre- Presented at meeting of the Amer. Phys. Soc.,
sponding triphenyl(aryl)phosphonium iodides and dialkyl Washington, D. C., Apr. 23-26, 1962.
arylphosphonates. In the trlphenyl-phosphine reaction,all indications point to a non-chain reaction. AWithout Abstract published in Bull. Amer. Phys. Soc. Series

careful choice of conditJons, the alkyl iodide undergoes fl . 7pr.23, 1962 (Title varies)
an Arbuzov reaction with the trialky} phosphite to form
dialkyl alkylphosphonate at the expetse of the phenyl- Published in Jour. Chem. Phys., v. 37: 2699-2702,
phosphonate. When the above reaction was conducted Iec. 1, 2.
at 50°, only 3. •% of the phenylation product was ob-
tained; the remainder of the phosph:te was converted Measurements on 13 lines in the hydrogen iodide funda-
quantitatively to dimethyl methylphisphonate. In accord mental vibratiw-rotation have yielded a set if line
with its mechanism, the Arbuzov pi ocess was expected strengths of considerable accuracy. From these
to be less important with thehigher tria lkyl phosphites. strengths a total band intensity ct 0. 37 cm"

2 atm-
1 

at

300*K has been computed, a-" well as a value for the vi-
2378 b.-Ation-rotation interaction parameter 6 which is found to

be -5. Both of these figures indicate that the effective
Pittsburgh U. [Dept. of Chemistry) Pa. charge of this molecule Is remarkably small, which fact

is reflected in a great dominance of the R branch over
MAGNETIC CHARACTERISTICS OF LAVES PHASES the P branch. Using the line strengths as input data,
CONTAINING LANTHANIDE METALS COMBINED linewidths have been computed from equivalent width
WITH NICKEL, by E. 'ý. Skrabek and W. E. Wallace. measurements. Finally, the linewidths have been con-
f1962] [2kp. incl. diagr. table, refs. (AFOSR-64-1513) verted to optical collision cross sections. The J depen-
(AF AFOSR-63-187) AD 446361 Unclassified dence of the linewidths and the collisioncross sections is

not typifihd by the other hydrogen halides. The usual
Presented at Eighth Symposium on Magnetism and Mag- res-nance peak is absent and a lower limiting value
netic Materials, Pittsburgh, Pa., Nov. 12-15, 1962. seems to be reached by ImrI = 3. Furthermore, the colll-

sion cross sections for the lines of higher J are much
Also published In Jour. Appl. Phys., V. 34: 1356- larger than might be inferred from the other hydrogen

, Apr. 1961. halides. (Contractor's abstract)

Studies have been made of the series of compounds rep- 2380
resented by the formula ANi 2 , where A is Y, Ce. Pr,

Nd, Sm, Gd, 1b, Dy, Ho, Er, Tin, and Lu. These Pittsburgh U. [Dept. of Sociology] Pa.
compounds are all isostructuaral, p sseesing the MgCu 2
structure. Nine of the compourds exhibit magnetic or- ANALYSIS OF COLD WAR OUTCOMES WRICH THE MA-
dering at "emperatures ranging from 8°K to 90VK. The JOR POWERS ARE SEEN AS DESIRING MOST AND
Y, Ce, and Lu remain paramA-netic down to liquid LEAST, by S. E. Shively. Jan. 1962, 58p. fncl. tables.
helium temperatures. YNi 2 and LuNt 2 exhibit Pauli (AFOSR-1851) (AF 49(638)1116) AD 270730

paramagnetism from 4' to 300'K suggesting that Ni has Unclassified

a filled 3d shell and is not carrying a moment in these A study has been conducted to investigate the final out-phases. CeNt 2 also exhibits Pauli pjraranagnetism, Asuyhsbe odce oivsiaetefnlot
Phascs- implies2 ta Cexhabs been ionizedatoth ri-m, comes of the Cold War which are desired (and not de-
, rhich implies that Ce has been Ionized to the quadri- sired) by the Soviet Union, the United States, Communist
3ositive state. The measured saturation moment ex- China and the respondent's own country. A sample of
trapolated to 0'K is in good agreement with the value legislators and students from France, Germany, lndi,
e.pected if NI is nonmagnetic and the lanth~anide com- Japan, Spain, Brazil, and Finland were asked questions
ponent carries the mcment of the free tripositive ion about these most and least desired outcomes. The major
in the case of GdN12 , but is in poor agreement for the 8 findings are- (1) "Thlie respondents demonstrate that they
other compounds which order magnetically. For all believe there is a high positive correlation regarding the
except SatNi 2 the observed moment is less than that o outcomes of the Cold War which are most desired between
the free ion the discrepancy ranging from 78% for their own country and the United States; (2) Similarly,
PrNi 2 to 28k for ltoNi 2 . The low moment is attributed the respondents believe there is a high positive correla-
to the quenching effect of the crystal field, but the pos- tion between their own country and the United States on
sibility cannot be excluded that these are not simple fer- the outcomes which are least desired; (3) High positive
rornagnets. The moment for SmNi 2 is 6. ? 11

B, as com- correlation also exists in respect to the outcomes most
pared with 0. 71 oB for the ground state free tripositive and least desired between the Soviet Union and Commu-
ion (L-S coupling). The origin of the high moment for nist China; (4) Negative correlations exi.0 !n reference
this compound is not understood. Its magnitude can be to most and least desired outcomes between the respon-
rationalized in terms of a change to L - S coupling, dent's own country and the Soviet Union, the respondent's

own country and Communist China, the United States and
2379 the Soviet Union, and the United States and Communist

China; (5) The respondent's own country is view#,.2 as be-
Pittsbrgh U. [Dept. of Physics] Pa. ing the most desirous of world-wide disarmament; (6)

The United States is seen as most desiring a reconcilia-
LI E STRENGTHS AND WIDTHS IU HYDROGEN 10- tion between itself and the Soviet Union; (7) Both the
DIDE, by G. Ameer and W. Benesch. [19621 14kp. incl. Soviet Union and Communist China are believed to most
diagrs. table, refs. (AF 18(600)9861 Unclassified desire the acceptance of Communism by non-Communist

nations; (8; The respondent's believe their own country
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least desires World War MI; (9) The United States Is tables. (AFOSR-1915) (AF 49(638)1116) AD 272036seen an least desiring an internal economic depression; Unclassified
(10) The Soviet Union Is believed to least desire an
economic crisis in the Soviet Union; and (11) Commu- 7te distribution of economic and military power In the
nLt China Is seen as least desiring an alliance between world at the present time and the predicted power dis-
the United Stes and the Soviet Union against Commu- tributlon 5 yr hence were investigated. Samples oi
nist China. (Contractor's abstract, modified) legislators and students from 7 countr.es were inter-

viewed. The major findings are that tht United States is
2381 pictured as belig the strongest nation in the world at the

present time in respect to economic strength, and it is
Pittsburgh U. [Dept. of Sociology] Pa. expected 'o also remain strongest 5 yr from now; the

Soviet Urlon is believed to be the second strongest nation
EXPLORATIONS IN PERSONAL AND NATIONAL EF*Fl- at the present time with respect to economic strength and
CACY, by D. M. Walton. Jan. 1962, 37p. incl. tables. It is expected to also be the second strongest during the
,AFOER-1852) (AF 49(638)1116) AD 270731 next 5 yr; however, the United States is pictured as rela-

Unclassified tively decreasing in its economic lead during the next 5
yr. The students place the Soviet Union as the strongest

Legislators and students from Brazil, Finland, France, military power, both at the present time and 5 yr hence,
Germany, India, Japan, and Spain were interviewed and the United States as the second strongest. Legisla-
about their rperceptlon of their own efficacy, the efficacy tors, on the other hand, tend to believe that the United
of their own nation and that o( an additional list of na- States is the strongest militaxy power both at the present
tions and groups of nations. A fairly consistent agree- time and in 5 yr, the Soviet Union being the second
ment is found in degree of influence that respondents at- s.rongest.
tribute to themselves, and In the degree of influence
that is atL-•,tted to the various nations, or groups of 2384
nations. Toe legislators generally see themselves as
being more influential than the sudents see themselves. i-ittsburgh U. [Dept. of Sociology] Pa.
The United States and the ibviet Union a-e cwnslstently
ranked as being influential while thz- Latin American ANTICIPATED CHANGES IN COSMUNIST NATIONS, by
Nations are consistently ranked low. S. E. Shively and M. Gannon. Mar. 1962 [30)p. incl.

tables. (AFOSR-2317) (AF 49(638)1116) Unclassified
2382

To investigate possible cha. ,es of certn1l Communist
Pittsburgh U. [Dept. of Sociology] Pa. nations away from Communism, the opinions of 616 par-

liamentarlans and 700 students from France, Germany,
ANTICIPATED CHANGES OF NON-COMMUNIST NA- India, Japan, Spain Brazil and Finland were studied.
TIONS TOWARD COMMUNISM, by D. M. Walton. Jan. The major findings may be expiessed in the sollowing
1962, 38p. incl. tables. (AFOSR-1914) (AF 49(638)- statements: (1) It is felt that Poland, East Germany,
1116) AD 271902 Unclassified Hungary and Czechoslovakia - in that order - are more

likely to change away fron Communism than are Bulgar-
This report deals with propensities on the part of na- it, North Viet-Nam, North Korea, Albania and Rumania.
tions to become communistic in the future either volun- (2) It is believed that change i- Czechoslovakia, althouLi
tarily or by force. The respondents, students and leg- more likely than in 5 of the above nations, is not as like .
islators from Brazil, FirLand, France, Germany. In- ly to occur as in Poland, East Germany and Hungary;
dia, Japan and Spain, were in' t.rt1ewed about genmr:"1 (3) The expctancy of political re-alignments away fr',)m
likelihood and desirability of such changes in the Uitited Communism taking place in the next 5 yr in currently
States and their own country. The respondents were Communistic countries is generally higher than com-
then provided with a list of non-Communist nations and parable expectations that non-Communistic nations will
asked to state which one of the countriea listed might turn toward Communism; (4) in general, it is believed
change in either of the 2 ways mentioned. A great de- that if a movement ?way from Communism occurs, it is
gree of agreement is found for all subject groups on all more likely to take the form of anti-Communist revolu-
of these likely transitions. Voluntary change is seen as tions than of the acceptance of national Communism ox
being more likely than a change brought about by ftrce. the institution of a democratic governmemt; (5) The rank
One group of nations consistently seen as likely to order correlations between the 9 Communist countries
change to communism either voluntarily or by force in- changing through anti-Commumistic revolutions, develop-
cludes Cuba, the Republic of Congo (ex-Belgium), Indo- ment of national Communism and the institution of a dem-
nesia, Italy, Ghana, Guinea, United Arab Republic and ocratic form of government are quite high; this points to
Iraq. Another group which is seen as being unlikely to considerable agreement concerning some type of change
change includes Canada, Norway, Great Britain, Israel, away from Communism in some of the nations under
Belgium, West Germany, Dahomey and Gabon. study; (6) The Indian respondents consistently fall to

recognize the likelihood that Communist natlors are
2383 liable to cAnge away from Communism; furth,,r, the: do

not foresee changes in non-Communist countrit s toward
Pittsburgh U. [Dept. of Sociology] Pa. Communism; and (7) In general, students antic4 ,%te

greater changes than do the legislators. (Contractor's
PERCEIVED ECONOMIC AND MILITARY STRENGTH abstract, modified)
OF NATIONS, by S. E. Shively. Feb. 1962 [531p. incl.
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2385 STUDY OF THE C-RYSTAL 3TRUCTURE OF PENTA-
CHLOROPHENOL, by T. Samral. [19621 38p. Incl.

Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. ] Pa. diagra. tables. reds. (AFO&R-2541) (Sponsored jointly
by Air Force OfCire o Scientific Research under AF 42-

MAGNITUDE OF EXCHANGE INTERACTIONS IN GADO- (638)323 and N:Lonal Sci,..-re Foundation) AD 276140
LINIUM, by D. A. Goodlngs. [1962] [201p. incl. diagr. Unclassified
table. refs. (AFOSR-2537) (AF 49(638)323)

Unclassified Also published in Acta Cryst., v. 15: 1164-1173, 1942

Also blishec 'n Phys. Rev. , v. 127: 1532-1536, The crystal structure of the pentachlororhenol, C6 CI5 OH,
Sept was solved by the combined application of nuclear quad-

rupole res~iance and x-ray diffraction. The molecules
The ei'ective nearest-neighbor exchange interaction J in are linked by chains of hydrogen-bonds with a configura-
Za-l!ulini-,m can be deduced from experiment in 2 ways. tion similar to that in tetrachlorohydroqulnone

Sr...u a ',-h temperature expansion of the i cceptibllity C6 CI4(OH) 2 . The nuclear quadrupole resonnce ot one of
and the measured value of the Curie temperau:t - Tc one the ortho chlorine atoms is specially affected by the in-

obtains J = 2.9'K, while from the low temperature mag- termolecular interaction. This interactiom is attributed
netization curve and simple spin-wave theory one finds to the proton on the OH group of the adjacent moleemle,
J = 1. 8-K. In order to clarify the reason for this dis- .0
crepancy, the low temperature spin-wave problem has and the existence of O-H" bifurcated hydrogen bonds
been analyzed in detail. Contributions to the magnetiza- .. CI
tion from 2 different spin-wave modes were evaluated up with bond lengths O-H.. 0 = 2. 97A and O-H.. C1 = 3.28A
to order T

7
/

2 
and important corrections arising from is inferred. During the ptiase determination, a Fseudo

zone boundary effects were included. The detailed anal- solution was obtained, which was uznsially close to the
ysis yields a slightly improved low temperature value, true solution. The relat!on between these 2 solutions is
j = 2. 1°K. It ,s also demonstrated that the magnetiza- discussed.
tivc. follows a T

3
/

2 
law very closely from low tempera-

tures up to about 0.8 Tc because of a complicated can- 2388
cellation of the higher order effects. Finally it is shown
qu2itatively that the remaining difference between the Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. I Pa.
high and low temperature J values can probably be ex-
plained by the effect of interactions beyond nearest APPLICATIONS OF NUCLEAR QUADRUPOLE RESG-
neighbors and it Is suggested that these are on average NANCE, by G. A. Jeffrey and T. Sakural. [1962] [67]p.
more antiferromagnetic 'han ferromagnetic. incl. diagrs. tables, refs. (AFOSR-2542) (Sponsored

Jointly by Air Force Office of Scientific Reseprch under
2AF 49(638)323] and National Science Foundation)

2386 AD 276141 Unclassified

Pittsburgh U. [{arah Mellon Scaife RadiAtion Lab. ] Pa. Alshedin Prog. Solid Mate Chem., Y. 1: 380-

A NUCLEAR QUADRUPOLE RESONANCE AND X-RAY 416,1964.

STUDY OF THE CRYSTAL STRUCTURE OF 2, 5-DI- Radio-frequency nuclear resonance has provided the
CHLOROANILINE, by T. Sakurai, M. Sundaralingam, chemist with 2 powerful techniques for investigagtig
and G. A. Jeffrey. [196i] [371p. incl. diagrs. tables, chemical problems. In both nuclear magnetic resonance
r. Is. (AFOSR-2540) (Sponsored jointly by Air Force and nuclear quadrupole resonance, the structure and be-
Ohi, e of ScientLi- Research under AF 49(638)323 and havior of molecules can be explored using the nuclev-
National Science Foundation) Unclassifif effectively as a test probe. In contrast to nrr, nqr de-
Alsopublishen v. 16: 354-363, May 10, perds primarily upon interaction between the nuclear
Also published in Aa Cryst., ., quadrupole moment and the electric field gradients at-
1963. tributable to the charge distribution in the ac.Ad. There-

fore many problems concerned with the electronic struc-
The trystal structure of 2, 5-dichloroaniline, ture in crystWiine solids can be explored by this method.
C6 H 3 Cl2 NH 2 has been determined by the combined ap- Information pertaining to the nuclea:" quadrupole interac-
plication of nuclear quadrupole resonance and x-ray dif- tion of atoms in gases can be obtained by other methods,
fraction. The molecule is planar, except for the nitro- such as microwave sp;xtrescopy, but not by nqr. 'the
gen which deviates slightly, by 0. 06A. The benzene ring method pertains specifically tu the solid state, and may
is slightly deformed from the regular hexagon and the be expected to develop into an increasingly effective
observed bond lengths agree well with the result ýf a meai3 of investigation in that area,. In principle, it is
simple molecular orbital calculation. There is no hy- applicable to all atoms with nuclear spin greater thgn or
drogen bonding in the structure. The shortes: intermo- equal to unliy. In practice, the nuclear qnadrupolt .o-
lecatar Cl... CI distance, 3.37A, is shorter than the ment and natural abundancy and the chemica

l 
bonds az-

usually quoted van tler WaaIs distAnce of 3, 6A. sociated with it must have an appreciable measure c4 p-

8crbital character in order to obtain a suitably large
2317 field gradient.

Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. ] Pa.

A NUCLEAR QUADRUPOLE RESONANCE AND X-RAY
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2389 mobility, higher order processes, involving the occupa-
tion of (at least) 3 sites, must be taken into account In

Pittsburgh U. Sarah Mellon Scaife Radiitton Lab., Pa. treating the Hall effect.

MAGNETIC FIELD DEPENDENCE OF THERMODY-
NAMIC PROPERTIES OF ANTIFERROMAGNETS; 2391
ADIABATIC MAGNETIZATION, by R. J. Joenk, Jr.
11962)[481p. incl. diagrs. tab'es, refs. (AFO=R- Pittsburgh U. [Sarah Mellon Scade Radiation Lab. ) Pa.
2752) (Also bound with its AFOSR-3362; AD 283065)
[AF 49(638)323J Unclassified THEORETICAL PROBLEMS IN FERRO- AND ANTIFER-

ROMAGNETISM, by R. J. Joonk. Jr. Doctoral thesis,

Also published in Phys. Rev., v. 128: 1634-1645, Nov. 1962, 85p. incl. diagrs. tables, refs. (AFOSR-3362)
15, I2. (AVFSR-J1570; AD 426562) (Sponsored jointly by Air Force Office of Scientific Re-

search under AF 49(638)323 and National Science Fuunda-

The thermodynamic prc-perties of cubi'" or un-axial anti- tlion) AD 283065 Unclassifird
ferromagnets are examined using spin wave theory.
The specific hat, magnetization and parallel suscepti- This report is.divided Into 3 sections all of which have
bility are sl;own to be exponentially increasing functions been reviewed separately: (see item no. 2277, Vol. V;
oa applied field for values of H 0 -less than the critical Item no, 7189, Vol. VI; and-ilen no. 2398, Vol. VI).
spin-flopping field. Since tds field dependence suggests
than an antiferromagnat ',ua be cooled by the adiabatic
ap.Jlcation of A magnetic field, the theory ot adiabatic 2392
magnetization is invest!gpted. Field-dependent nuclear
spin efects are evaluated on an effective field model by Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. J Pa.
perturbation theory and are included in the analysis.
it is found that *l'en spin wave efects are dominant, MAGNETIC AND STRUCTURE PROPERTIES OF SOLIDS
cooling should be observed; at lower temperatures, AND SOLUTIONS, by F. Keifer, J. H. Anderscn and T.
when nuclear effects are non-negligible, either cooling Holstein. Final rept. [1962] [13]p. (AFOSR-4318 ,A. 1])
or heating -=y he observed, depending on the initial (AF 49(638)323) AD 292905 Unclassified
temperature and final value of the magnetic field. The
dependence co the cocling -a the physital parameters o The general aim of Mhis work has been to increase the

the antiferromagnet is discussed and dria~led calcta- understanding co the relationship between the electron
tos are made for F.and magnetic prop-irtles of solids and their crystalar oMnF2 . structures. The work has been both experimental and

2390 theoretical. Basic experimental techniques have In-
cluded nuclear quadrupole resonance, optical rbsorption,

Pittsburgh U. Sarah Mellon Scaife Radiation Lab., Pa. and electron spin resmance.

STUDIES OF POLAROC. MOTION. PART II THE
HALL MOBILITY OF THE SMALL POLARON. by L. 2393
Friedman and T. Holstein. jl.92] 2

0
2p. incl. diagrs.

(AFOSW-3042) (Sponsored jointly by Air Force Office Pittsburgh U. [Sarah Mellon Scaife Radiatlon lab. I Pa.

of Scentific Recearch under AF 49(638)323 andWesntinghouse Electr~c Corp) Unclassified MAGINETIC 4ND STRUCTURE PROPERTIES OF SOLIDS
AND SOLUTIONS, by F. Keifer, J. H. Andersen, and T.

i plished in Arm. Phys., v. 21: 494-54•. Mar. Holsteta. Fiml rent. [1962] 13p. (AF••R-4SI8, pt. 2)

N-W.(AF 1571; AD 427639) (AF 49(638)323) At -428349 Unclasslfied

A b:ief summary of additional results, as reported in

The one-Winensional molecular crystal model of polaron publications is given; some cf the subject areas covered

motion is developed to consider the existence of a include: thermodynamics, ferromagnetism, Ion tempera-

Hall efect. The t- atmed. is confined to the case for ture resej.rch, anisotropy, qnd titanium and quartt

which the electronic overLap týerm of the total HardU- crystals.

ta=%n is a small perturbation. In -erogh order - i e.,
in the absence of this term - the electron ie locahned at
a given site. The vibratioal state of the system is 2394

specified by a aet of quantum numbers, Nk, giving the
degree of excitation at each vibrationai mocde. The ex- Pittsburgh U. [Sarah Mellon Scalfe Radiation Lab. ] Pa.

istehcc ot 2a ronishing electronic baridwidth then
gives rise. to transitions tA neigbboring sites. Of prin- TEMPERATURE DEPENDENCE OF THE ZEEMAN EF-

cipal interest in the pres-mt paper is the htgh tempera _= YCT IN rile NUCLEAR QUADRUPOLE RESONANCE

ture regime where polaron r1ction is predominantly be- IN CHLORANIL, by C. B. Richardson. 119621 6)p. incl.

tween ,eigbborlng sites. Although the lowest order di2grs, tables, refs. iAFOSR-JI568) (Sponsored jointly

jump rake Is ,dequzte in cont-loering the polaron drift by Air Force Office of Scientific Research under [AF 49-
1638)323] 2nd National Science Foundation) AD 427659

Unclassified

I 5 -lshed in Jor. Chem. Phys., v. 38: 510-515,
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The nuclear quadrupole resonance of C135 and its Altm published in Aca Cryst., v. 16: 354-363, May 10,
Zeeman effect have been observed in chloranil between 1963.
78' and 373-K. Effec's of thermal expansion appear
negligible hence the Bayer theory is used with the meas- For abstract see item no. 2386, Vol. VI.
ured temperature dependence of the pure quadrupole
frequencies and the field-gradient asymmetries to yield
room-temperature rigid-body libration amplitudes of 2397

<,x 2 > = 18 x 10 3 2d 2 , (ay 2 > =<P72> = 0, where x Pittsburgh U. Sarah Mellon Scaife Radiation LAb., Pa.

is along the molecular normal. A broad phase transi-
tion centered near 100*K is examined. The results ADIABATIC MAGNETIZATION OF ANTIFERROMAG-
sitggest that the potential well V(ex) has a double mini- NETS, by R. J. Joenk, [Jr. 1 [1962] [^.kp. incl. table.
mum and that the transition occurs when the m ulecules (AFOSR-JI566) (AF 49(638)323) AD 427657
have sufficient torsional energy to override tht. barrier. Unclassified

Presented at Eighth Symposium on Magnetism and Mag-
2395 nctic Materials, Pittsburgh, Pa., Nov. 12-15, 1962.

Pittsburgh U. (Sarah Mellon Scatfe Radiation lab. I Pa. Also published in Jour. Appl. Phys., v. 34: 1097-1098,
Apr. 1983.

COVALENT BOND ASYMMETRIES FROM ZEEM6AN-
SPLIT NQR, by V. Rehn. Sept. 1962 [111p. incl. diagrs. Spin-wave theory was used to determine the magnetc
tables, refs. (AFOSR-J1564) (AF 49(638)323) field dependenze of the thermodynamic properties of
AD 427658 Unclassified cubic or unlaxial antiferromagnets at temperatures well

below the Nel point. These properties were found to be
Also ublied In Jour. Chem. Phys., v. 38: 749- exponentially increasing functions of applied field for

F 3. values of H less than the critical spin-flopping field.
This field dlfpendence suggests that If spin wava effects

An experimental technique is developed for the meas- are dominant an antiferromagnet can be cooled by adia-
urement of asymmetry parameters in electric quadru- Ltic magnetization in contradistinction to the paramag-
pole coupling of nuclei with spin I = 3/2 in covalent netic case of cooling by demagnetization. Both lattice and
bonds in organic single crystals. The theoretical de- nuclear effects can alter the situation in a real material
tails of Zeeman-split nuclear quadrujpole resonance and were included in this investigation. The dependence
spectra, upon which the technique is based, are of adiabatic magnetization cooling on the physical quan-
examined and found to yield a particularly simple ap- tities characterizing the antiferromagnet is discussed and
proximate expression for the asymmetry parameter of theoretical temperature changes for severa, uni-aial
the electric field gradient tensor, which has been pre- antiferromagnets are given. (Contractor's abstract,
viously shown to be proportional to the double-bond modified)
character of the covalent bond. The technique is ap-
plicable to atoms bound to a single neighbor in the or-
ganic molecule. The limitations of the approximations 2398
involved in obtaining the simple formula are examined
in detail, and it is found that an order-of-magnitude Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. ] Pa.
smaller probable error may be obtained than has been
possible with previous geometrical techniques. Cor- SECOND ANISOTROPY CONSTANT IN CUBIC FERRO-
rection formulas are presented which may yield still MAGNETIC CRYSTALS, by R. J. Joenk, Jr. 1962
another order-of-magnitude better precision if desired. [431p. inci. diagrs. table, refs. (AFOSR-J1567) (Also

Experimnental results ý !he Cl3 5 resonances in para- bound with its AFOSR-3,62; AD 283065) (Sponsored-

dichlorobenzene, para-chlorcaniline, and 1245 tetra- jointly y Ai Force Office of Scientific Reserch under
AF 49(638)223 and National Science Foundation)chloroberkzene demonstrate "he method, along with A 262Ucasfe

verifying the second- and ttl-rd-order perturbation AD 427652 Unclassified

theoretic results which derive the maximum magnetic Also published in Phys. Rev., v. 130: 932-938, May 1,
field-about 2400 Oe- in which: the simple formulas may 1963.

be used. Other experimental measurements of the
asymmetry puraraeters of C .CI bonds are tabulated. The second anisotropy constant, K2 , is evaluated at 0°K

for cubic, ferromagnetic crystals using 2-particle
2396 dipole- and quadrupole-like interactions as perturba-

tions on a molecular field Hamiltonian. In second- and
Pittsburgh U. iSarah Mellon Scaife Radiation Lab. i Pa. third-order perturbation, the energy denominators are

modified to take into account the effect on the molecular
A NUCLEAR QUADRUPOLE RESONANCE AND X-RAY field of the exchange ineraction a: consecutively re-
STUDY OF TIlE CRYSTAL STRUCTURE OF 2, 5-DI- versed spins. The e.-prcssion for K2 (0) i- used in con-
CHLOROANILINE, by T. Sakurai, M. Sundaralingam, junction with that for K.(0) to calculate the values of the
and G. A. Jeffrey. 11962] 1101p. incl. diagrs. tables,
refs. (AFOSR-JI565) (Sponsored jointly by Air Force pseudodipolar and psendoquadr.upolar coupling conSta1ts
Office of Scientific Research under AF 49(638)323 ard for iron, cobalt, and nickel. For bcc Fe, D/J 0.0793'

National Science Fwndation) AD 426553 Unclassified and Q/J = 0.00157, where JS = 2.87 x 10-14 erg; for fcc
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Co, D/J 0.113 and Q/J 0.000865, where JS = 2.0 x 2401
10-14 erg; and for fcc Ni, D/J = -0. 0768 and Q = 0,

where JS = 2. 5 x 10- 14 
erg, although the application of Pittsburgh U. Sarah Melion Scalfe radiation Lab., Pa.

Lhe model to nickel is not entirely stisfactory. These
values are used to predict the size of the third anisotropy MAGNETIC FIELD DEPENDENCE OF TIIERMODYNAM-

constant ati the paramagnetic resonance linewidth. IC PROPERTIES OF ANTIFERROMAGNETS; ADIA-
BATIC MAGNETIZATION, by R. J. Joenk, [Jr. ].
[1962] [12]p. incl. diagrs. table, refs. (AFOSR-JI570)

2399 1AF 49(638)323] AD 426582 Unclassified

Pittsbudrh U. [Sarah Mellon Scaife Radiation Lab. ] Pa. Alblished in Phys. Rev., v. 128: 1634-1645,
Nov.1,192

ELECTRICAL RESISTIVITY OF FERROMAGNETS AT
LI.J TEMPERATURES, by D. A. Goodings. [1962] For abstract see itom no. 2389, Vol. VI.
[2]p. incl. diag•'. table. (AFO6R-JI568) (AF 49(638)-
323) A.D 427656 Unclassified

2402

Presented at Eighth Symposium on Magnetism and
Magnetic Materials, Pittsburgh, Pa., Nov. 12-15, 1962. Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. ] Pa.

Also lebllohed in Jour. Appl. Phys., v. 34: 1370-1371, STUDIES OF POLARON MOTION. PART ID THE
Apr."193. HALL MOBILITY OF THE SMALL POLARON, by L.

Fiiedman and T. Holstein. [19621 10 2p. incl. diagrs.

The contribution to the electrical resistivity of ferro- (AFOSR-J1571) (Sponsored jointly by Air Force Office
nagnetic metals which is associated with the magnetic of Scientific Research under AF 49(638)323 and West-

behavior has been studied theoretically at low tempera- inghouse Electric Corp. ) AD 427639 Unclassified
tures. As in previous theoretical work this rebistivity
is assumed to be due to scattering of conduction electrons Also published in Ann. Phys., v. 21: 494-549, Mar.
by spin waves through the s-d intcraction. An expres- W63
sion valid for a general lattice is presented which is
shown to account for the form of the temperature de- For ibstract see item no. 2390, Vol. VI.
pendence for Fe, Co, Ni, and Gd. However, esti-
mates of the magnitude of the resistivity arising from
this interaction Indicate that it may be from 1 to 2 or- 2403
ders of magnitude too small to account for the experi-
mental results. (Contractor's abstract) Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. ] Pa.

A NUCLEAR OUADRUPOLE RESONANCE INVESTIGA-
2400 TION OF THE STRUCTURE OF HEXACHLOROBEN-

ZENE, by C. B. Richardson. [1962] [lkp. incl. tables.
Pittsburgh U. [Sarah Mellon Scaife Radiation Lab. ] Pa. (AFOSR-65-0178) (Sponsored jointly by Air Force Of-

fice of Scientific Research unJer AF AFOSR-63-196 and
EFFECT OF SURFACE PINNING ON THE MAGNETIZA- National Science Foundation) AD 611496

TION OF THIN FILMS, by J. A. Davis and F. Keller. Unclassified
[1962] [2p. incl. diagr. (AFOSR-J15c9) (AF 49(638)-
323) AD 427651 Unclassified Also published in Acta Cryst., v. 16: 1063, Oct. 1963.

Presented at Eighth Symposium on Magnetism and Nuclear quadrupole resonance measurements were made

Magnetic Materials, Pittsburgh, Pa., Nov. 12-15, at -78°C of the asymmetry in the electric field gradient

1962. tensors of hexachlorobenzene single crystals. The re-
s.Itant value of 0. 151 * 0. 016 at each Cl nucleus supports

Also published in Jour. Appl. Phys., v. 34: 1135- the double bond hypothesis of asymmetry. A tempera-
1136, Apr. 193. tur, dependence of the NQR signal between -78^ and

O*C is attributed to an increase in the amplitude of the

The pinning of surface spins introduces an effective libration of each molecule about its hezad axis with in-

gap into the spin-wave spectrum of thin films, causing creasing temperature.
the magnetization vs temperature curve to lie well
above that obtained from use of periodic boundary con-
ditions. The results of detailed calculations are pre- 2404
sented for the cage of partial surface pinning in a sim-
ple cubic lattice, spin 1/2. For films of greater than Politecuico di Torino. Laboratorio di Meccanica

6 atomic layers, and for a surface anisotropy field Applicata (Italy).

greater than one-tenth the surface exchange field, the
magnetization is essentially indistinguishable from th: AN EXPERIMENTAL INVESTIGATION OF BOUNDARY

LAYER WITH ADVERSE PRESSURE GRADIENT. by E.
Bloh T3/= curve below T/c 0. 2. This may ac- Mattioli. Dec. 1962 [24kp. incl. illus. diagrs. (Tech-
count for recent measurements by Neugebauer on nickel nical note no. 22) (AFOSR-4551) (AF 61(052)511)
and by Hcffman on iron. (Contr2ctor's abstract) AD 404142 Unclassified
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A working section was made suitable for researches on The reported structL a .f tungsten bronzes onclude
boundary layer with an adverse pressure gradient. cubic, pseudocub!c, tetragonal, orthorhombic, and
The ceiling of the working section is formed with ad- monoclinic distortions of the perovskite-type structure;
justable shutters. The 2 assembling details of the well-characterized tetragonal and hexagonal structures,
wind tunnel and of 2 additional apparatus (a probe holder as found in the series K WO 3 ; and some unit cells which
gear and a micromanometer for reading directly the are reported for isolated phases. This wcrk surveys
wind speed) are described. Preliminary researches some of the phases found for various alkali tangsten
were made in order to control the validity, at low bronzes. In the sodium bronzes there is a progression
speed, of a formula giving the resistance coefficient of distorted perovskites from x = 0 to x t 0. 16, in the
of the gauze screens. Experimental results to obtain a same order as the thermal transiti~ms ot WO3 (mono-
constant pressure gradient on a plate and the measure-
ments of the intermittence faci or in a cross section of clinic - orthorhombic - tetragonal). High-temperature
the flow are reported. These measurements show the x-ray diffractometry shows these phases to go through
existence of an Intermittence region between the turbu- the same thermal transitions as WO 3 , except that 2-
lent boundary layer and the free-stream, undetected phase regions intervene. Between x = 0. 15 and 0. 28, 2
by the Pitot tube. The physical construction of said tetragonal phases coexist, the second having a range of
region and the meaning of the intermittence factor are homogeneity from x = 0.28 to 0. 38. This is followed by
discussed. (Contractor's abstract) a cubic (or pseudocubic) range from x = 0. 43 to 0. 95.

(Contractor's abstract)

2405
2407

Politecnico dt Torino. [Laboratorio di Meccanica]
Applicata (Italy). Polytechnic Inst. of Brooklyn. [Dept. of Aeronautical

Engineering and Applied Mechanics] N. Y.
THE SURFACE RE-EMISSION LAW IN FREE MOLE-

CULE FLOW, by S. Nocilla. [1962] 120]p. incl. diagrs. THE AXISYMMETRIC SUPERSONIC FLOW NEAR THE
table. (AFOSR-JI043) (AF 61(052)511) NOSE OF A POINTED BODY OF REVOLUTION, by

Unclassified L. G. Napolitano and A. Ferri. [1957] [5)p. incl.
diagrs. refs. (AFOSR-3572) (AF 18(600)693)Also published in Rarefied Gas Dynamics; P'roc. Third Unclassified

Internat'l. Symposium, Paris (France) (J 'ne 1962),
New York, Academic Press, Suppl. 2, v. I: 327-346, Also published in Jour. Aeronaut. Sciences, v. 24:
1963. (AFOSR-5310) 900-9R. Deci-057.

The main object of this research is a study of validity For abstract see item no. PIB. 04:016, Vol. I1.
of the re-emission model already introduced by the
author in the light of more recent experimental results
on molecular beams. According to this model, the re- 2408
emitted molecules behave as a gas in Maxwellian equi-
librium, subject to thermal agitation and moreover to a Polytechnic Inst. of Brook:,n. [Dept. of Aerospace
tra.nslation motion. The space distribution law is es- Engineering and Applied Mechanics] N. Y.
tablished for the molecules re-emitted from an elemen-
tary rectangular surfact, and from an infinite strip of SOME MASS TRANSFER EFFECTS ON THE WALL JET,
elementary width. The theoretical results obtained are by H. Fox and M. H. Steiger. Aug. 1962, 2Vp. incL
then compared with Hurlbut's experimental results ob- dlagrs. table, refs. (PIBAL rept. no. 757) jAFOSR-
tained with nitrogen molecular beams inpinging on 3056) (AF 49(638)217) AD 284698 Unclassified
lithium fluoride cryals. The comparison enables an
estimate to be made of the values of the 2 fundamental A Jour. Fluid Mech., v. 15: 597-600,
parameters (Sr and Or) referred to the re-emitted gas. A! 19u5.

The theoretical formulae also allow one to specify in
what manner a free-molecule flow may be interprý.#ed The wall jet with suction or injection is investigated;
as a superposition of an infinite number of pencils of an analysis under conditions corresponding to similar
elementary molecular beams. (Contractor's abstract) flows is shown to reduce to an eigenvalue problem.

Asymptotic solutions valid far from the surface are used
to initiate the integration and circumvent the usual itera-2406 tion associated with the 2-1.,oint lioundary value problem.

Typical solutions for variou.4 ra.tes o( suction and injec-
Polytechnic Inst. of Brooklyn, N. Y. tion are obtained. It is found that thý skin friction de-

creases with increasing rate of suction. Representa-
PHASE TRANSITIONS IN SODIUM TUNGSTEN tive thermal solutions are obtained for Prandtl and
BRONZES, by A. S. Rinnick, B. Post, and E. Banks. Lewis numbers equal to 1, urnler the special condition
[1932] [81p. incl. diagrs. refs. (AFOSR-64-0774) that the surface temperature is equal to the ambient tem-
(AF 18(600)1193) AD 436519 Unclassifi.d perature or that the enthalpy varies monotonically from

the surface value to the ambient value. (Contractor's
Also published in Advances in Chem., Ser. No. 39: abstrac.)
246-253,-1953.-
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2409 FLOWS WITH CHEMICAL REACTIONS, by R.
Vagiio-Laurin. [1982] [16]p. Incl. dlagrs. (AFOSR-

Polytl•chnic Inst. ot Brooklyn. Dept. of Aerospace 64-1032) (AF 49(638)217) AD 440975 Unclassified
Engineering and Applied Mechanics, N. Y.

Also ublished in The High Temperature Aspects of Hy-
SOME PERTURBATION SOLUTIONS IN LAMINAR perci Flw, Proc. of the AGARD-NATO Specialists'
BOUNDARY LAYER THEORY. PART I. THE MOMEN- Meeting, Rhode-Saint-Genese (Belgium) (Apr. 3-6, 1962),
TUM EQUATION, by P. A Libby and H. Fox. Aug. ed. by W. C. Nelson. New York, Pergamon Press,
1962, 69p. incl. diagrs. tables, refs. (AFOSR-3711, 1963, 133-148.

• pt. 1) (AF 49(838)217) AD 2841197 Unclassified
pt. 1Continuum 

flows about blunt-nosed slender bodies rep-
Also lished in Jour. Fluid Mech., v. 17: 433-449, resentative of missiles and satellites are considered

with emphasis on observables. Solutions applicable near
the nose and very far downstream are presented and

Velocity fields are considered which are associated with evaluated by comparison with a large number of results
a variety of flows and which may be described by per- obtained by numerical experiments. Effects of chemica.
turbation of the Blaslus solution. These are flows reactions on fluid mechanical aspects of the problem, in
which, for exmple, because of localized mass tramns- particular on similitude, are discussed.
fer involve the initial value problem of boundary layer
theory, flows with variable ratio of viscosity-der.ety
product, and flows with mass transfer. The perturba- 2412
tio solutions are presented in accord with the usual
linearization procedures so that further applicatltus Polytechnic Inst. of Brooklyn. Dept. of Aerospace
for the determination of first-order effects can be Engineering and Applied Mechanics, N. Y.
readily made. The results of such applicatXons in
several cases are compared to more accurate solutions. INVESTIGATION OF PLATES AND SHELLS UNDER EX-

TERNAL LOADING AND ELEVATED TEMPERATURES,
by J. Kempter. Final rept. Feb. 1962, 24p. Incl. refs.

2410 (PIBAL rept. no. 599) (AFOSR-2280) (AF 49(638)302)
AD 275308 Unclassified

Polytechnic Inst. of Brooklyn. Dept. of Aerospace
Engineering and Applied M.chanics, N. Y. An investigation was made of plates and shells under ex-

ternal loading and elevated temperatures. Problems of
THEORETICAL AND EXPERIMENTAL INVESTIGATION special Interest to designers of missiles and aircraft
OF SUPERSONIC COMBUSTION, by A. Fexrn, P. A. are Included. (Contractor's abstract)
Libby and V. Zakkay. Sept. 1962, 118p. incl. illus.
diagrs. tables, refs. -(PIBAL rept. no. 713) (AFOSR-
3940) (In cooperation with General Applied Science 2413
Labs., Westbury, N. Y., AF 49(638)991) (Sponsored
jointly by Aeronautical Research Labs; and Air Force Polytechnic Inst. of Brooklyn. [Dept. of Aerospace
Office of Scientific Research under AF 49(638)217) Engineering and Applied Mechanics] N. Y.
AD 445978 Unclassified

A NEW APPROACH TO THE NUMERICAL INTEGRA-
Also p.ublished in High Temperatures in Aeronautics; TION OF DIFFERENTLAL EOUATIONS, by J. R. M.
Proc. "ypiiit held Ln Turin to celebrate the 50th Radok. [1959] 7p. (AFOSR-3742) (AF 49(638)302)
anniversay of the Laboratorio di Aeronautica, Poll- Unclassified
ticnico dl Torino (Italyi (Sept. 10-12), ed. by C.
Ferrawi. Milano, Tamburini Editore, 1964, p. 55-118. Presented at the Annual meeting of the Geseilschaft fIr

Angewandle Mathematik und Mechanik, Hannover

A theoretical and experimental investigation of mixing (West Germany) Mar. 23-28, 1959.
and supersonic combustion Is presented. A review of
the prcDiem under investigation is given in Section 1. Steady states normally associated with elliptical equa-
Then a" analysis of inviscid flow fields with a finite tions are idealizations and it is more natural to study
r- le chemistry for a hydrogen-air reaction is presented them as limiting states of transient pr:,cesses described
in Section IL In Section III, an analysis of a turbulent by parabolic or hyperbolic equations. One is immediate-
mixing for flows with large density gradients with no ly led to the employment of computers as experimental
chemical reaction is presented. The analysis is com- tuols for the testing of mathematical models for the
pared with the experimental results. In Section IV. simulation of physica! processes. In principle, the above
the results of the experiments in supersonic combustion Is extremely simple and plausibh,, but its execution re-
are presented. quires a great deal of preliminary work, one line of

which is the main subject of this paper. In the search
for more efficient methods for the solution of difference

2411 differential equations, a full utilization of the asymp-
totic character of the sought so!utions was tried. With

Polytechnic Inst. of Brooklyn. [Dept. of Aerospace this object in mind, an investigation of the use of ex-
Engineering and Applied Mechanics] N. Y. ponential functions for the purpose of extrapolation from

"initial or previously predicted data has been undertaken
THEORETICAL STUDIES OF INVISCID HYPERSONIC with promising results.
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241-4 solution. The degree of approximation is established
which is induced when these approximate programs are

Polytechnic Inst. of Brooklyn. Dept. of Aerospace used for the correctional maneuver characterized by a
Engineering and Applied Mechanics, N. Y. small parameter which is related to the percentage

change in orbital characteristics. For the maneuver
REVIEW OF ELECTROMAGNETIC DRAG EFFECTS the thrust magnitude is assumed to be corstant and can
ON SPACE VEHICLES, by K. P. Chopra. [19611 [161p. be of the same order as the central force. It is proved
incl. refs. [PIBAL rept. no. 643] (AFOSR-447) that if there is an aceptable error in the minimum value
(AF 49(638)445) Unclassified of the burning tin, then the bilinear program is appli-

cable regardlesE tw -,aposed ead constraints. However.
Presented at Amer. Astronaut. Soc. Symposium on for a special c!; %; of correctional maneuvers, defined
Interactions of Space Vehicles with an Ionized Atmos- by the property -. at bo-un&.ry conditions are weakly de-
phere, Washington. D. C., Mar. 17, 1961. pendent upon the circumferential displacement, one can

utilize the simpler linear program with the same degree

Various electromagnetic effects contributing to the of accuracy. Numerical verification of this theory is
drag of a space vehicle moving in an ionized atmosphere given by considering examples and comparing the re-
pervaded by a magnetic field are reviewed. These ef- sults of burning time and terminal values of 'he dependent
fects are classified into 2 broad categories based on variables with exact solutions. (Contractor s abstract)
.lhether the electromagnetic phenomena are induced in-
side the space vehicle or In the surrounding atmos-
phere. The effects falling in the sercnd category may 2417
be analyzed from points of view of the atmosphere be-
ing treated as a continuum. Such areas, where improve- Polyt, chnic Inst. of Brooklyn. Dept. of Aerospace
ments can be made to gain useful information of inter- Engineering a,.' Applied Mechanics, N. Y.
actions of a space vehicle in an ionized atmosphere per-
vaded by a magnetic field, are indicated. Of special LAMINAR, TRANSITIONAL. AND TURBULENT HEAT
interest is a suggested model of an ionized cloud TRANSFER TO A CONE-C-LaIDER-FLARE BODY AT
around the space vehicle. MACH 8. 0, by V. Zakkay and C. J. Callahan. Feb.

1962 [56)p. incl. diagrs. tables, refs. (PIBAL rept. no.
737) (AFOSR-2359) (AF 49(638)445) AD 274122

2415 Unclassified

Polytechnic Inst. of Brooklyn. Dept. of Aerospace Also published in Jour. Aerospace Scl., v. 29: 1403-
Engineering and Applied Mechanics, N. Y. 1413, 1420, Dec. 1962.

ON THREE-DIMENSIONAL SWIRLING WAKFS, by An experimental investigation of the laminar. transi-
NM. H. Steiger. Feb. 15j62, 10p. (PIBAL rept. no. tional, and turbulent heat tra-.ter rates over a conical
739) (AFOSR-2216) (AF 49(638)445) Unclassified cylindrical flared body is presented. Regions of favora-

ble, zero, and adverse pressure gradient mt, the body
The velocity fields of 3-dimensional viscous wakes are investigated. The experimental results are com-
with small swirl and streamwlse pressure gradients pared with theory. The model was tested at a free
are examined with the use of the boundary layer approxi- stream Mach number of 8 and a Reynolds number of
mations, Oseen's linearization of the convective terms, 1.6 x 105 to 0. 3 x 105 per in. based on free stream con-
and the asumption of constant !iuid properties. Trans- ditics. Various stagnation-to-wall temperature ret
form methods yield mathematically exact solutions with ratlos viere obtained by cooling the model prior to the
general types of initial conditions. The theory, while test with liquid nitrogen. The stagnation-to-wall tem-
applicable to many practical problems (such as de- perature ratios ranged from 10 !o 3.3. 'heoreticalscribing the phenomena in a tip vortex), is not applied predictions gave good results for 3. het transfer
here and its application is left for future investigation, rates in the laminar region, and fair prediction in the
,Contractor's abstract) transitional and turbulent regimes extending over the

shoulder and forward portion of the cylindrical body.
2416 Orer the aft portion of the cylinder and over the flare,

the predicti,)s are only qualitatively correct and under-
estimate the hting rate by a factor as high as 2. Can-

Polytechnic Inst, of Brooklyn. Dept. of Aerospace versely, the flat plate reference enthalpy method is
r.gineering and Applied Mechanics, N. Y. found more closely to predict the heat rates over the aft

portion of the body, but increasingly to overestimate the
ON THE SCULAC OF APPROIMAATE THRUST heating rates over the forward portion of the cyli;S--,.
STEUERIN SCHEDULS. B4 OPTitz.AL CORRECTIONAL A modified equationfor the heat transfer coeit in

MA.E. M-rowitz. Feb. 1962 [37p. the transitional and fully turbulent region based on the
incl. diagrs, tables. (PI.AL rept. no. 741) (AFOSR- FPRE (flat plate reference enthalpy) method is
2284) (AF 49(638)445) AD 274749 Unclassified then presented. This method gives good agreement

with the experimextial results. The followntn is con-
A frequent variational problem is one for which the fuel cluded from the rei-ults: Cooling the wall deayed transi-
expenditure Is to be minimized. In practice. approxi- tion By exanding the flow rapidly between the cone
nm.ate thrust steering schedules that vary bilinearly or .ind the cylinder, the trans'tion Reynolds number Is
linearly with time are introduced to reduce the multi- reached very rapidly. By making a smooth transition
dimensionaml trials involved in attaining a numier-.a between the cylinder and the flare, no separation
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occurred at the cylindrical flare junction. The transi- 2420
tional and turbulen! heat transfer In the presence of an
adverse pressure gradient may be predicted with suffi- Polytechnic lnst. 0f Brooklyn. Dept. of Aerospace
cient accuracy by the FPRE method. (Cont-actor's Engineerir.g and Applied Mechanics. N. Y.
abstract)

COMPRESSIBLH VMCOUS FLOW V! A TVO-DLM.N-
0IONAL ADIABAT!C CHANNEL, by J. S€ng and M. IH.

2418 Vloom. May 1962, 36p. incl. diagrs. tabiest, refs.
(PIBAL rept. no. 749) tAFOSR-2968) (A J 491636445)

Polytechnic Inst. of Brooklyn. Dept. of [Aerospace] AD 278128 Unc'lassilied
Engineering and Applied Mechanics, N. Y.

The analysis of compressible viscous fIcm in a " -d4men-
A STUDY OF AERODYNAMIC EFFECTS OF ISOTHER- sional adiabatic channel is made by means of a 2.-ndary
MAL AND TEMPERATURE GRAD.ENT ATMOS- layer approximatio.. In particular, 2-dimensiogal
PHERES ON RE-ENTRY TRAJECTORIES, by L. Rute laminar fltw within parallel adiabatic walls is treated.
Mar. 1962, 2.%). indl. illus. diagrs. refs. (PIBAL Some solutions were obtained which are in agreement
rept. no. 738) (AFO6R-2411) (AF 49(638)445) with the results of more conventional 1-dimensional
AD 281765 Unclassified flow analysis as far as pressure gradient and choking

length are concerned. However, in the well-behaved
The behavior of skip and impact trajectories of space cases profile changes involv.ng popping and reverse flow
vehicles entering an atmosphere in which temperature are observed. This can be explained on the basis of non-
varies with altitude is studied. The atmosphere is di- uniformity in density and momentum over the cross sec-
vided into layers, each of which is characterized by an tion. Another set of cases which exhibit more unusual
appropriate temperature grdient. Numerical results behavior are obtained. They are largely associated with
for heat transfer rates, relative decelerations and alti- positive pressure gradients in subsonic flow and negative
tude as functions of flight time, and an altitude-range pressure gradients in supersonic flow. It is observed
history for STD Day (ARDC Model Atmosphere, 1959) that, due to non-uniform vlocity, the flow may be par-
Hot and Cold Day, are presented for selected re-entry tially supersonic and partially subsonic over a section.
conditions. These results are compared with those ob- Mathematically, the initial pressure gradient can be
tained in an isothermal (exponential) atmosphere for prescribed in this analysis. Therefore, the unusual
the same re-entry conditions. The difference in peak pressure gradient cited can be obtained in principle.
heat transfer ratee and maximum relative decelerations The physical significance of the unusual solutions is
in the 2 atmospheric models is not significant for discussed.
properly selected scale heignts. However, the effect
of temperature variation upon minimum elevation for the
skip trajectory and upon range to point of impact for im- 2421
pact trajectories Is noticeable. (Contractor's abstract)

Polytechnic Inst. of Brooklyn. iDept. of Aerospace
Engineefing and Applied Mechanxcs] N. Y.

2419 THREE-DIMENSIONAL EFFECIS IN VISCOUS WAKES,
Polytechnic Inst. of Brooklyr. [Dept. of Aerospace by M. H. Steiger and M. H. Bloom. June 1962. 3 2p.

Engineering and Applied Mechanics] N. Y. incl. dlagrs. table. (PIBAL rept. no. 711) (AFOSR-
2969) (AF 49(638)445) AD 278129 Unclassified

THERMAL AND CHEMICAL EFFECTS IN WAKES, by
M. H. Bloom. [1962] [141p. incl. diagrs. refs. (PIBAL Presented- at LDS NA41. Summer meeting, Los Angeles.
rept. no. 732) (AFOSR-2419) (AF 49(638)445) Calif., June 19-22, 19S2.
AD 611191 Unclassified

Also published in AIAA Jour., v. 1, 776-782, Apr. 1963.
Presented at AGARD meeting on High Temperature As-
pects of Hypersonic Flow, Brussels (Belgium), Apr. Three-dimensionality in wake-like or jet-like free ;nix-
3-6, 1962. big is investigated. The first section of the report deals

with the general mathematics! model, in which the bound-
The far-wake, the regions in which diffusive phenomena ary layer approximations are used and with methods of
become important and boundary-layer phenomena can bý solution. Laminar and turbulent flow, compressibility,
approximated, is discussed quantitatively. The thermal unsteadiness and streamwise pressure gradients are
and chemical effects bearing on observable O.enomena admitted initially. The flux forms of the eqaations are
are discussed, along with the fluid mechanical factors given. Algebraic integrala of the energy equations and
that these effects depend upon. Topics include-, scaling, the diffusion (frozen-flow) equations are obtained. A
similitude, and orders of magnitude; temperature dis- simplification of the convective terms, roughly corre-
tributions and electron densities in far-wakes calculated spondirg to the Oseen approximation, is used in the
with coupled diffusion and detailed rate chemistry of asymptotic downstream region. This results in i!neari-
multicomponent air; effects of differing values of the zation in the case of constant-fluid-pruperties, and per-
Lewis and Prandt! number; 3-dimensional effects; mits the derivation of convenient solutions. Correspoid-
stream-wise pressure gradient effects; and unsteady Ing first-approximation solutions are obtained for the
effects, compressible case. Finally, second-approximation im-

provements are derived. The second section contains
explicit solutions for specific config-raticns, in
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particular fo3r I'lows whose initial isoveIs are of ellipiti THRUST, by L. Ting and S. Brof man. Aug. 1982, 28p.
shape. These flows may be wake-like or jet-like. Comn- Incl. diagrs. (PIBAL rept. no. 758) (AFOSR-3900)
pressibility is admhtted; however. the flows must have (AF 49(638ý445) AD 284799 Unclassified
uniform pressure and be steady. The fiunal section
deals wuth interpretation and evaluation of the results. Analytic solutions for the trajectories o~f taking off from
(Contractor's abstract) a circular orbit by low thrust at a finite angle to the ra-

dial vector are presented. The solution Is uniformly
valid for the entire time intervAl measured from the ini-

2422 tial instant oi take-off, t = 0, to I = 0(1/4ý subjected to
the upper li.aiit set by the assumption of small thrust,

Polytechnic Inst. of Brooklyn. Dept. of Aerospace where cis the ratio of thrust to the central force at t -0.
Engineering and Applied Mechanics, N. Y. The zero order soltition, which is in error to the order

c, Is a fur~ction of the "slow" time variable 7= ft and re-
ON THE DIS TRIBUTION OF ENTROPY WITHIN THE duces to Tsien's solution for circumferentia thru~st. Due
s rRUCTURtE OF A NORMIAL SHOCK WAVE, by M~. to the long time interval, i= 0 to C.4I c), the standard
Morduchow and P. A. Libby. Aug. 1962, '70p. mdc. techniques for the next, order solution break down. "'he
diagraý. refs. (PIBIIAL rept. no- 759) (AF(OIt-3198) present solution Is obtained by splitting it into 2 parts;
(AF 49(638)445 and AF 49(638)217) AD 284699 one is a non-oscillatory function of rand the other is an

Unclassified oscillatory function of t with varying periods. With this
scheme it is possible to simplify the equations by estl-

Presented at Symposium on Chemical Engineering in mating the crder of magnitude of the terms for the entire
Space Technolcej. New Orleans, La., Mar. 10-13, interval. For the first order solution the non-oscillatory
1963. part is uniquely determined from an integral equation

while the oscillatory term cannot be ut'quely determined.
A unified mathematical account is given of the available This indeterminacy Is removed by the requirement of the
knowledge. together with additional new results of the vanishing oi the secular. terms in the second order solu-
entrop3 r distribution through a r~ormal shock wave. Thc tion when the same scheme of splitting the solution is ap-

iotntable feature of this distribution is the fact that plied. 'The same technique can be repeati:d to cotaln
ais long as heat coniductivity is present the entropy wil.l higher order solutions. Comparison with several results

firs* increase within the shock until it reaches a maxi- from numerical integratior. of time complete etqu~dion
m.um value at a certain point inside of the shock, and shows how the addition of the first order solution in-

then diminisies to its final value behind the shock. A creases the accuracy of the analytic solution.
physical discussion of the results is given. in addition
to a review of the phenomena not usually included in the
analysis of shock wave structure. A systematic review 2425
of -L-ssical shock wave structure according to the N
Navier-Stokes equations is included here logether with Polytechnic urs.. I Brooklyn. Dept. of Aerospace
a discussion of the physical .ralidlty of these equations. Eagtnee r a and Applied% Mechanics, N. Y.
The structure of, and the entropy distribution within
'ý.ýik shock aives In general, and shock waves of arbi- LINEAIRIZED DIFFUSION DiN A RELNaING CON VECTING
!Lary strength with Prandtl numbers of 0, 3,-4 and in- GAS WITH PRANDTL AND LEWIS NUMBER EFFECTS,
fin~ty are analyzed in detail, togedier with qualitative by P. M. Sforza. Sept. 1962, 22p. incl. diagrs.
icz,eniLs ! or s-hock waves in general. (PIIIAL rein, no. 725) (AFOSR-3979) (AF 49(638)445)

AD 287468 Unclassified

p423 The linearized model of an ideal gas with diffusion proc-
esses and rate reaction is applied to 1-dimenslonal un-

PýAyd-fchn,- ?nist. 4f Brooklyn. Dept. of Aerospace steady motion generated by initial nonuniformities of
LEig>nuering and Applied Mechanics, N. Y. state and velocity. The time-dependent system resem-

bles that of steady, 2-dimensional, free mining of jet
AN APPROACI? TO PROBLE-M OF OPTMUM ROCKET or wake tj-,e. The toinporal and spatial character of
TRA4IECTORIES, by, S. E. Moskowitz and L. Tinge. the profiles of flow variables is studied analytically for
11960'13p : AFOSR-3398) (AF 49(638)445) tihe conditions of state and velocity norriniformnities with

Unclassified various combinat-lons of Lewis and Praildti numbers.
This model corresponds to a 2-dinlensionail viscous free

A' lsý pobhshed in ARS .Jý_r.. * 31., 551-553. Apr. 1961. wMiwo flow of an ideal dissociating, p-s with state varia-
tionis of temperature and concen~tration.

For ;ibstract see item no. 215ýý, Vol TV.

2426
2424

Polytechnic Inst. of Brzoolklyn. Dept, (f Aerospace
Poivtecchiiic Inst. of Brooklyn- Dept. of /Airospace Engineering and Applied Mechanics, N. Y.

Enineering and Applied Mechianic s, N. Y. [FUDMECHANICAL AND DYNAMICAL PROBLEMS

ON TAKE OFF FROM CIRCULAR ORBIT BY SMALL E.MANATING FROM I'YPERVELOCITY FLIGHTi. by A.
Ferri. Fta.-rl rey:. Seý\* 1, 1958-Oct. 31, '962. Nov.
1962, 7p. (AFOSR-3980i (AF 49(638)445) AD 292720

Unclassified
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A bilbiography is presented covering the following prob- PLATES, by S. A. Patel, F. A. Cozzarelli and Di.
lems: favorable interference at supersonic speeds3; the Venkatraman. Aug. 1962 115)p. incl. diagre. tables.
shock generator technique ot reducing hypersonic heat (PMlAL rep*. no. 057) (AFOSR-3893) (AF AFCSR-
trar'sfoer; the sin ty of the dynamilcr, of flight of aircraft, 62-200) AD 287042 Unclassified
missilee and satellite vehicles, the mechanics of colli-
sion between particles and asolid surfaces to determine A creep bending analysis of compressible circular
the details of the drag mechaniiin; at extreme altitudes; plates is presented. The analysis is based on at% itera-
an investirtl'xi of miagnetohydrc~dynamlc flows with ap- tive procedure applicable in general to such plates sub-
plication to communication with, and propulsion ot, jected to radially symme:,'ic lateral loads. Solutions
hypersonic space vehicles; and the tneoretical and ex- for moments and deflecticas are obtained for simply
perimental investigatior of boundary layer problems In supporied and clamped edge circular plates under uni-
high eWed flow, with particular application to mixing for n,4y distributed '.:ads. iwontractor's abstract)
and wakes.

2430
2427

Polytechnic Inst. of Brooklyn. Dept. of Aerospace
Polyl.echnic lnst, of Brooklyn. [Dept. of Aerospace Engineering and Applied Miechanics, N. Y.

Engineering and Applied Mathemnatics)] N. Y.
BIOT'S VARIATIONAL PRINCIPLE IN HEAT CON'DUC-

ON CALCULATION OF TIIE LWJINAR SEPARATION TION, by T. J. Lardner. [19621 (1lljp. inc. diagra.
POINT, AND RESULTS FOR CERTAIN FLOWS, by Md. tables, refs. (AFOSR-J437) 'AF AFOSR-62-200)
Morduchow and S. P. Reyle. [1962]1[]k. Inc. tables, Unclass~f led
refs. (AF 49(638)445) Unclassified

Also published in AIAA Jour., v. 1: 196-206, Jan. 1963.
Published in Jour. Aerospace ';ki. , v. 29: 996-997,

XW-_T~ff_-Blot's variational principle is applied to a number of d!!
ferent 1-dimensional heat condwfltion problems. These

In view of the difficulty of caculating the Laminar sepa- problems show the applicability of the variational prin-
ration point exactly, and of the slight discrepancies even ciple to problems involving prescribed heat flux boundary
amonwg exact solutions, it appears particularly worth- condi tions and to those with temperature-dependent ma
while to have available an approximate, simple, relia- terial properties. A method is introduced for including
tile method of locating the separation point in a given boundary conditions when these are expr-ssed as pre-
adverse pressure gradient. The purpose of this note is scribed heat fluxes. The idea behind this iA overall
to show the application of the method given by Mordu- energy balance within the body, 'which Is a conftraint
chow and Clarke to several types of flows. The method condition to be satisfied by the time histo.:iet: of the
is shown to be quite simple and accurate for various generalized co-rdinates. The variational principle is
&lows. then applied to the well-known problem of constant sutr-

face beat flux in order to present the technique and pro-
vide a basis for the remaining sections. The equiva-

2428 lence of the result obtained in applying the vrariational
principle for a prescribed suritsce sLmperature history

Poiytechnic inst. of Br-ooldyn. rl'Opt. -Jf Aerosipacc to that .obtained for a prescribed heat "lux is also pointso
Engireering and Applied ¶. 1ýhanlcs, N. Y. cut. Radiation cooling due to fourth porwer radiation from

semi-Iininite solids and finite slabs together with radia-
A CREEP LAW TO ACCOUNT FOR MAT ERIAL COM- tion according to Newton's law o! cooling is then treated.
PRESSIBILITY, by F. A. Cozrarelli. P. Venkt~ct-1ansa Finally, the introdaction of temperature- dependent tna-
and S. A. Patel. July !962, 6p. (MAtiL rep'. no. 65,.) terial properties it; discussed and the determination of
tAFO6R-3005) (AF AFOSR-62-200) ADJ 282331 tne temperature d~stributicwi in a semi-infirglte solid with

Unclassified variable properties is investigated. (Contractor's
abstract)

Bas4ed on the liinear stress-strain r-Aallant of classi-
cal elas~icity and the ar~aiogy between cree!' and non-
linear elasticity, a creep laws governing the behavior o! 2431
c~ompressible mataerials is formulated. The sttraiu and
camnplementary energy fun'flionn associated rnth the Polr.ecl-mc Inst. of Brocklyn. Dept. of Aerospace
analogous elastic law art. ore!*ped. Finally the nton- Engineermng and Ap,..ied Mechanics, N. Y.
linear elastic law is usetl in derriving the cioment-cures-
lure relations gnverning the lateral berding of thin RADIATION By A U)NIFORMILY ROTATING POINT
plates. CHARGE, by Hi. ALdfe-. June 1962, 28p. (PIBAL. rept.

n.75'3) (AFC6R-401l) (AF AFOSR-63-11 Al) 290780
Unclassified

2429
The spectrul distribution dt the radia~on eml-ted by a

Poii~teehnic! In:5t. of Brooklyln. Dept. of Aerospace uniformly ro~tating point charge in a dietectric medium
E~ngtnee,'Ing and tLpp!ied Mechanics, 1%. Y. Is evaluate- and compared to the Cerenkov radiation of a

umforn~dy moving cnarge. Two particular cases of dis-
CREEP ANALYSIS OF COMPRESSIBLE CIRCULAR pe.-site inedium arc analyzed. First the orbit ot the
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charge is assumed to be e,.:'losed Wih. perfe',ly con- Molecules (item no. 2434, Vol. VI); and Modifications
ducting cylinder which acts as a miri or for the radia- of Spectr~l and Semiconducting Properties of Polyvinyl
tion; in the second case the charge rotates around a dene Chloride by Ultraviolet Light of Specific Wave-
dielectric rod; and an analysis is conducted of the exci- lengths (item no. 2325, Vol. V)
tation of waves which propagate along the rod. (Con-
tractor's abstract)

2434

2432 Polytechnic Inst. of Brooklyn. [Dept. of Chemistry] N. Y.

Polytechnic Inst. of Brooklyn. [Dept. of Chemical INTERDEPENDENCE OF EXCITED STATES OF
Engineering]?4. Y. DICHROIC MOLECULES, by G. Oster and G. K. Oster.

[1962] [10]p. incl. diagro. refs. (AF 49(638)293)
NOVEL TECHNIQUE FOR CHARACTERIZATION OF Unclassified
ADSORPTION RATES ON HET-ROGENEOUS SUR-
FACES, by L. M. Naphtali and L. M. Polinsid. j1962] Published in Laminescence of Organic and Inorganic
[71p. incl. diagrs. (AFOSR-J605) (AF 49(638)337) Materials; rnternat'l. Conf., New York U., N. Y.
AD 414005 Unclassified [1961] ed by H. P. Kallmann and G. M. Spruch. New

York, Wiley & Sons, 1962, p. 186-195.
Also published in Jour. Phys. Chem., v. 67: 369-375,
Feb. 1963. Tripheny'methane dyes which lack trigonal symmetry of

their substituent groups are colored green in solution.
A novel technique is proposed for obtalning and in- Apparently the 2 absorption bands at each end of the visi-
terpreting data on adsorption rates to a catalyst sur- ble spectrum are associated with the 2 dichroic axes.
face. The method Is illustrated by actual dat, from a Although the free dye is photochemlcally Inactive, the
hydrogen-on-nickel system. The amount of adsorbed dyes when bound to high polymers in solution are capa-
gas on a catalyst which is part of an isothermal system ble of being photoreduced. Furthermore, the bound dye
varies with time when the prersure changes. The vari- is fluorescent while the free dye is u•t, due to compet-
ation depends on the adsorption kinetics and the hetero- ing internal conversion processes which are suppressed
geneity of the surface. For a sinusoidally varying on binding. Excitation with near ultraviolet light gives
pressure, the dependence of the adsorption amplitvde a green fluorescence (positively polarized) while exci-
and phase lag on the frequency is one way of character- tation with red light gives a deep red fluorescence (nega-
izing adsorption kinetics. The "frequency response" to tlively polarized). Hence it appears that the 2 absorp-
an induced sinusoidal pressure variation of the moles of tion bands are independent electronic systems. Excita-
gas adsorbed on a uniform surface having -rst-order tlion with blue light, on the other hand, gives green
kinetics can be computed theoretically. A heterogene- fluorescence plus a little red fluorescence. Flasl' spec-
ous surface is assumed to be an assembly : Peries of troscopy of bound dye was carried out using extrer.ely
"different uniform-surfaces" randomly interspersed, high intensity filtered light. Excitation with red light
An assembly of such surfaces, characterized by dif- caused a reversible decrease of the long wavelength ab-
ferent rate constants, has an our-of-phase component sorption band while excitation with blue light resulted
of the adsorption which resembles a spectrogram, sepa- in a reversible decrease in both peaks. The production
rating the effect of different types of surface sites ir- of metastable species is not appreiably inf'.:enced by the
respective of the fact that adsorptions are occurring presence of oxygen. Furthermore no self-quenching of
simultaneously on unlike sites. As an illustration of thest species is observed. It is concluded that the ex-
the technique, hydrogen, adsorptior was studied on a citi I molecule imbedded in the polymer is protected
supported nickel catalyst. The effect of oxygen addi- from, external quenching influences. (Contractor's
tion to the catalyst on the adsorption kinetics of hydro- abstract)
gcn was studied. It was found that an increase in oxy-
gen content reduced the amount of fast adsorption and
increased the slow adsorption. It was possible to char- 2435
acterize and separate the rates of adsorption of both
the fast and the slow types. (Contractor's abstract) Polytechnic Inst. of Brooklyn. [Dept. of Chemistry] N. Y.

PEROXIDE DECOMPOSITION AND CAGE EFFECT, by
2433 W. Braun, L. Rajbenbach, and F. R. Eirich. [1962]

[51p. incl. tables. (AF 49(638)331) Unclassified
Polytechnic Inst. of Brooklyn. [Dept. of Chemistr'-1 IN. Y.

Published In Jour. Phys. Chem., v. 66: 1591-1595,
PIIOTOCHEMICAL REACTIONS IN PLASTICS, by G. Sept.
Oster. Final rept. Feb. 28, 1959-St.-t. 30, 1962,
Dec. 1962 1291p. incl. diagrs. refs. (AFOSR-4376) After assuming that the lifetime of the acetoxy -a4ical
(AF 49(638j2931 Unclassified is of the same order as the "lifetime" of a "germinate

diffusive con-bination" reaction (cage) and assuming
This report coitAins reprints of 4 articles vrttten under that ethane results from the germinate combinatior of
this contract: Photoreduction of Dyes in Rigid media, methyl radicals, it is possible to relate the amount of
1 & Ul (item no. PIB. 14:001, Vol. 11 and item no. 1701, ethane formed to microscopic diffusion parameters and
Vol. I1): Interdependence of Excited States of Dichroic the lifetime of the acetoxy radical, while assuming

"free" diffusion of the radical pairs. The calculatlon
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lead to results consistent with these assumptions. The difference occurred in the C2 H6 /CO ratio. To investi-
rate constant for the decarboxylation of the acetoxy gate this intensity effect, flash photolysis was made

radical wvas calculated to be k 1 1. 6 x 109 secQ at 60', over a wide range of reduced intensities, as low as
and the activation energy, 6. 6 kcal/mol. In order to 104 fold less than the maximum one, and tht transition
evaluate the possibility of the reaction scheme involving Intensity region for a change in C 2 H6 /CO ratio and CO
the germinate combination of a methyl radical with an quantum yield was located. This phenomenon illustrates
acetoxy radical to explain the "cage" methyl acetate ex- the more general fact that the apparent primary proc-
perimentally observed, a calculation was carried out esses observed at typical flash intensities need not be
assuming this mechanism. The ratio of cage methyl the same as the primary processes found at low intensi-
acetate to cage ethane was thus calculated and it agreed ties. (Contractor's abstract)
remarkably well with the experimentally observed rate.
(Contractor's abstract)

2438
2436

Polytechnic Inst. of Brooklyn. [Dept. of Chemistry] N. Y.
Polytechnic Inst. of Brooklyn. [Dept. of Chemistry] N. Y.

PHOTOLYSIS OF DIBORANE AT 1849 A, by W. C.
PHOTOCHEMICAL STUDIES IN FLASH PHOTOLYSIS. Kreye and R. A. Marcus. [1961 1 9 kp. incl. diagrs.
I1. PHOTOLYSIS OF ACETONE WITH FILTERED tables, refs. (Sponsored jointly by Air Force Office of
LIGHT, by N. Slagg and R. A. Marcus. 11960] [S!p. Scientific Research under [AF 49(638)772] and Office of
incl. dlagr5. tables, refs. (AFOSR-240) (AF 49(638)- Naval Research) Unclassified
772) Unclassified

Published I Jour. Chem. Phyt,., v. 37- 419-427, July
A•ltshed in Jour. Chem. Phys., v. 34: 1013- 15,16. -

The photolysis of diborane at 1849 A has been studied.
Flash photolysis was studied in the absence of ave- The products have been found to be H2, B4 H 1 0, B5HII,
lengths below 200 mg. Effects of acetone pressure,
Light intensity, added biacetyl, temperature, and wave- and, at low pressures, a -BH-- polymer. Reaction or-

length were investigated. The results are consistent ders at 4'C have been obtained from linear plots of re-

with primary acts postulated previously on the basis of action products vs time for a range of diborane pres-

low-intensity studies, but with the absence of compli- sureb from 0. 08 to 80 cm, and at 2 light intensities.
eating first-order secondary reactions at these high LIneai relations between products and time existed only

radical concentrations. Deactivation of excited mole- at very low conversions (-1%) which required the devel-

cules explains the pressure effect on the C216/CO opment of a low-temperature separation method for
ratio, f eemanipulating and analyzing the traces of B4H 10 andratio, for wall effects are absent under flash condi-

tiuns. A hot radical mechanism is suggested by the 135 H1 1. Because of the reactivity of these compounds, a

data for methane formation. The effect of wavelength detailed conditioning procedure w-as employed for the
on C 2 H6 /CO ratio in regions centered near 260, 280. glass system. A mechanism consistent with the kinetic

and 295 mu is rather striking, and the results are corn- data and sugged by the kinetic results of thermal and
pared with trends in low-intensity studies in the same photosensitized decomposition o& diborane is postulated:

pressure region. (Contractor's abstract) the Bs5Hll1 is assumed to be formed from a dissociation

Of B2H6 into 13113's, the latter arising from an excited
2437 molecule. The B41110 and polymer are assumed to be

formed fromt a dissociation of B2H6 into B 2H 5 and H,

Polytechnic Inst. of Brooklyn. [Dept. of Chemistry] N. Y. followed by radical recombination. There is a signifi-

cant difference between the kinetics of thermal and
PHOTOCHEMICAL STUDIES IN FLASH PHOTOLYSIS. photochemical B5HII formation, a result which may be
IV. INlTENSITY AND WAVELENGTH EFFECTS, by A. due to the considerable energy excess of the 1849 quan-
Shilman and R. A. Marcus. [19621 [7?p. Incl. diagr.
table, refs. (Sponsored jointly by Air Force Office of tumr over that needed for dissociation ( B125-kcal excess).
Scientific Research under AF 49(638)772 and Alfred P. The primary quantum yield of the step forming B2 H5
Sloan Foundation) Unclassified and H is about 10 times higher than that of the one form-

ing BH3 's. A rather rough estimate suggests that the
Also published in Bull. Soc. Chim. Belg., v. 71: 653- former is of the order of magnitude of unity. (Contrac-
659, Nov. -Dec. 1962. tor's abstract)

Wavelength and intensity effects which have been ob-
served in the flash photolysis of acetone are reviewed. 2439
Marked nonmonotonic wavelength effects occurred in the
different regions Investigated (260, 280, and 300 mu) Polytechnic Inst. cO Brooklyn. [Dept. of Mechanical
and serve to emphasize the problem of interpreting any Engineering] N. Y.
data obtained with unfiltered light. The data at 300
mu were compared with those obtained with continuous COMBUSTION INSTABILITY: NON-LINEAR ANALYSIS

light sources 106 fold less intense. A considerable OF WAVE PROPAGATION IN A LIQUID PROPELLANT
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ROCKET. MOTOR, by S. Z. Burstein and V. D. Agosta. A set of nonlinear equations describing the vibrations of
Mar. 1962, 134p. incl, diagrs. refs. (Pept. no. PRL- sandwich platen Is derived. These equations are then
62-15) (AFOSR-2614) (AF 49(638)165) AD 282970 applied to a plate vibrating in plane strain and toa rec-

Unclassified tanguL:r plate, with the boundary edges assumed to be
hinged in both cases. R1 is shown that the nonlinear fre-

A simplified model for the combustion of a bipropel- quencies increase with the amplitude of vibration and that
lant spray, with droplet break up, In the steady and transverse shear deformations play an important role.
nonsteady state, in a liquid propellant rocket motor. However, the effect produced by these deformations de-
is presented. Only the longitudinal modes of nonlinear creases wRh increasing amplitudes of vibration. (Con-
high frequency combustion instability are considered, tractor's abstract, modified)
and the method of obtaining a priori prediction of

the stability or shocking limits of these pressure
waves in a given rocket configuration is shown. In 2442
addition, a new technique for obWinIng the compcsition
of a complex chemical system in equilibrium !3 used. Polytechnic Inst. of Brooklyn. Dept. of Mec'Lltlcal
The longitudinal modes of nonlinear high frequeicy Engineering, N. Y.
vombustion inblability in liquid propellant rocket motors
are studied theo zeically by maintaining the non- APPLICATION OF VIBRATIONAL F-IUATION OF MO-
linearity of the diflci ential equations. TION TO THE NONLINEAR VIBRATION ANALYSIS OF

HOMOGENEOUS AND LAYERED PLATES AND SHELLS,
by Y. -Y. Yu. [1962] 8fp. incl. refs. (AFOSR-2256)

2440 (AF 49(638)453) AD 289868 Unclassified

Polytechnic L'Ist. of Brooklyn, Dept. of Mechanical Presented at Winter annual meeting of the Amer. Soc.
Engineering, N. Y. Mech. Eng., New York, Nov. 25-30, 1962.

COMBUSTION INSTABILiTY; SHOCK WAVE PROPA- Also published in Jour. Appl. Mech., v. 30: 79-86,
GATION IN A LIQUID PROPELLANT ROCKET MOTOR, Mar. 1963.
by W. Chinitz and V. D. Agosta. Jtt-e 1962. 94p. incl.
diagrs. tables, refs. (Rept no. PRL-62-13) (AFOSR- An integrated procedure is presented for apply-iig the
3498) (AF 49(638)165) AD 282369 Unclassified variational equation of motion to the approximate anal-

ysis of nonlinear vibrations of homogeneous and layered

A mode' is presented for longitudinal shock wave propa- plates and shells involving large deflections. The pro-
gation in liquld propellant rocket ergines. The equa- cedure consists of 2 sequence of variational approxima-
tions are written for the gas subsystem with appropri- tIons. The first of these involves an approximation in
ate terms included in the conservation eauations to ac- the thickness direction and yields a system of equations
count for the evaporation and subsequent combustion of of motion and boundary conditions for the plate or shell.
liquid fuel drops. Drag terms are includr.d to accourt Subsequent variational approximations with respect to
for the friction which may exist between the gas and the remaining space coordinates and time, wherever
liquid fuel drops when the velocities of each subsystem needed, lead to a solution to the nonlinear vibration
are not equal. The possibility of droplet shattering due problem. The procedure is illustrated by a study of the
to the action of large aerodynamic forces is also includ- nonlinear free vibrations of hemogenecus and sandu (rh
ed in the analysis. Finally, the effect of gaseuus dis- cylindrical shells, and it appears to be applicable to
soc;ation is included employing the assumption that still many other nomogeneous and composite elastic sys-
chemical equilib:ium exists in the gas at the stations terns. (Contractor's abstract)
of interest. This analysis indicates that mass and heat
adoition and drag effects will substantially affect the
gas dynamic state downstream of a shock wave. Qual- 2443
itatively, the addition of mass appears to be the pre-
dominating effect. The analysis is employed to ex- Polytechnic inst. of Brooklyn. Dept. of Mechanical
amine the effects of shock wayes on a system in which Engineering, S. Y.
liquid drops are suspended in an oxidizir., atmosphere.
The analysis is also utilize( to examine 3hock wave VIBRATIONS OF SANDWICH PLATES AND SHELLS, by
propagation in a liquid pronellant rocket engine. Y. -1. Yu. Firal rept. Nov. 1962, 6p. (AFOSR-4162)

(AF 49(638)453) Unclassified

2441 The objective cf the ,'esearch was to Investigate the vari-
ous aspects of vibatltuis (f plates and shells, and, in

Polytechnic Inst. of Brooklyn. Dept. of Mechanical particular. those cf sandwich and layered plates and
Engineering. N. Y. shells. Sme reiated eatnlibrium problems were also

studied; bth theory and applic*,lon were emphasized.
NONLINEAR FLEXURAL VIBRATIONS OF S.ý NDWICH
PLATES, by Y. -Y. Yu. Feb. 1962, !9p. incl. refs.
(Technical not.e no. 12) (AFOSR-1310) (A? 49(638)453)
AD 289871 Unclassified
Also published in Jour. ,-oust. Sec. Amer.. v. 24:

Ti-6-1183, Sept. 19b2.
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2444 2146

Polytechnic Inst. of Brooklyn. [Dept. of Mechardnal Polyttchnic Inst. of Brooklyn. Microwave Research
Engineering] N. Y. Inst., N. Y.

NONLZIEAR VIBRATION ANALYSIS OF PLATES AND BILINEAR PATTERN CLASSIFIERS, by J. F.
SIHELLS (Abstract), by Y. -Y. Yu. Q62] [2]p. Kampmeier. Miar. 12, 1962, 28p. inr. dlagrs. table,
(AFOSR-64-2472) (AF 49(638)453) AD 453960 refs. (Research rept. no. PIBMRI-296-62) (AFOSR-

Unclassified S417) (Sponsored jointly by Air Force Office of Scien-
tific Research, Army Research Ofl'ice (Durham), and

Also pubiished in Nonlinear ProbleLrms; Proc. of a Office of Naval Research uncder AF 18(600)1505)
8ymposinm, Wisconsin U., Madison (Apr. 30-May 2, AD 27141" Unclassified
1962) ed. by R. E. Langr. viiidison, Wisconsin U.
Press, 1963, p. 284-285 An analysis of the requirements for a portion of a general

pattern recognition system, and the design of a classifier
An approximate method is presented for the analysi, of which meets those requirements are presented. The
nonlineat vibrations of plates and shells Involving large prcblem of pattern recognition is divided into 2 parts,
deflections. The proposed method consists of a sequence measurement and classification. Classification alone is
of variational approximations based upon the r.artational considered in this report. It is shown that the function of
equation of motion. The first of these involves an. ap- a classitier can be reduced to the realization of an arbi-
proximation In the thtckness direction and yields an ap- trary, n-variable switching function. A further require-
proximate system of differential equations of motion and ment upon the classifier is that it must be capable of
appropriate bounca-y conditions for the piate or shell, learning through experience. Several methods of design-
When some or all of these differential equations ani/or ing a classdfier with learning ability are fotnd either to
boundary conditions cannot be solved and -atiisfed ex- be unreasonably complex or to not have sufficient flexi-
actly, subsequent variational approximations with re- bility in realizing switching functions. A new type of net
spect Ilo the remaining space coordinates and time may wurk is introduced which meets the requirements for a
be further carried out. The derivation of the plate and practical classifier. The classifier netowrk becomes
shell equations and the steps taken in the solution there- capable of learning if feedback is added. Application of
fore constitute a continuous process. The method is Laplace transform theory shows that correct recognition
applicable in layered composite plates and shells as ,d patterns occur after severl presentations of all pat-
well an those of the homogeneous type. For illustration terns to be classified. (Contractor's abstract)
of the method, the nonlinear free vibrations of sand-
wich plates and cylindrical shells are studied. The vi-
bration study included the effect of transverse shear de- 2447
formation, the importance of which has been established
previously on linear vibrations of sandwich structures. Polytechnic Inst. of Brooklyn. Microwave Research
For nonline-nr vibrations on such structures, the impor- inst., N. Y.
tance o the transverse shear effect on the frequency is
found to decrease with increasing vibration amplitude. CARRIER MULTIPLICATION RN Ge AT X-BAND, by
It is also shown that both the transverse shear and S. J. Freedman. Feb. 27, 1962 128)p. incl. illuS.
nonlinear effects are of less importance to cylindrical diagrs. refs. (Research rept. no. PIBNIRI-995-62)
shells than to plates. (Contractor's abstract, modified) (AFOSR-2652) (Sponsored Jointly by Air Furce Office of

Scientific Research, Army Research Office (Durham),
and Office of Naval Research under AF 18(600)1505)

2445 AD 288994 Unclassified

Polytechnic Inst. of Brooklyn. Microwave Research Experiments have been performed to ohserve breakdown
Inst., N.Y. in Sb-doped Ge at 4. 2*K under strong rf illumination at

9. 3 kmc/sec. An interpretation of the results in te-ms
THE DERIVATION OF NETWORK FUNCTIONS FROM of a phenomenological rate equation shows tnat the r.,-
PHASE FUNCTIONS, by S. Deutsch. Mar. 6, 1962 laxation times for cArrier multiplication are too loeg to
[221p. incl. dlagrs. refs. (Research rept. no. allow efficient harmonic generation. The switching
PIBMRI-1006-62) (AFOSR-2406) (Sponsored jointly times measured for breakdown are used to explain pre-
by Air Force Office of Scientific Research, Office of .;.- result- of Seeg-2r on a proposed low temperature
Naval Research, and Signal Corps under AF 18(600)- limiter. Preliminary measurements of the third har-
1505) AD 277511 Unclassified mcnic field induced at 78°K seem to confirm the field de-

pence of a recent theory of I-Aranjape. (Contractor's
Equations are develed for deriving a network function abstract)
F(s) given its phase function T(e). Several numerical
examples are given. In each case, the recurrence of
the given T(O) function in F(JO) Is a means of checking 2448
the accuracy of the derived F(s) function. The real
part of log F(J6) yields the log magnitude response, log Polytechnic Inst. of Brookiyn. Microwave Research
M(S). The examples indicate that the mathematical Inst., N. Y.
operations of findings F(s) are relatively simple. The
equations are also employed to evaluate certain definite THE THEORY AND DESIGN OF F M. RECEIVERS, by D.
logarithmic irtegrals. Hess. May 11, 1962, 84D. incl. dlagrs. (Research
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rept. no. PIBMRI-1026-62) (AFOSR-2654) (Sponsored The efficiency of a 2N-lort network is the fraction of the
jointly by Air Force Office of Scientif~c Research, Army input power which is delivered to the load. It is shown
Research Office (Dirham), and Office of Naval Re- that a 2N-port whose input is zero for all lossless loads
search under AF 18(600)1505) AD 282110 will have a conrant efficiency for arbitrary active or

Unclassified passive loads. The general constant efficiency 2N-port
is represented as the cascade ionnection of a losaless

The spectrum of an FM wave modulated by gaussian 2N-port *Ath either a ratio repeater or a power reverser
noise is studied. As the rms frequency deviation of or boZh. These component networks have constant effi-
the wave, becomes greater than the maximum frequency ciencies which, are, respectively, +1, an arbitrary
component of the modulating signal, the power spec- positive nu: ber, -1. For reciprocal networks the ratio
trum ot the FM wave becomes gaussian in form inde- repeater !s absent while for passive networks the power
pendent of the power spectrum of the modulating signal, reverser is absent.
The response of linear band-pass networks to an FM
signal is studied. The response of the linear network
is written as the sum of a quasi static response and an 2451
error term. The quasi static response is a modified
version of the steady state response. The modification Polytechnic Inst. of x3rooklyn. Microwave Research
permits a very tight bound to be put on the error term Inst., N. Y.
and hence leads to very tight bandwidth specifications
or FM filters. Severa) new and several existing FM THE OPTIMAL CONTROL OF CHEMICAL PROCESSES,
demodulators are studied to establish design criteria by C. B. Brosilow. July 3, 1962 [1141p. incl. diagrs.
for the demodulators. Finally the ability of a phase- refs. (Research rept. no. PIBMRI-1023-62) (AFOSR-
lock loop to demodulate an FM signal is studied. Re- 2398) (Sponsored jointly by Air Force Office of Scientific
lationships are derived which specify the minimum Research, Army Research Office, and office of Naval
closed loop bandwidth needed to demodulate a given Research under AF 18(600)1505) AD 28616W
FM signal with a specified amount of output distortion. Unclassified
The design of a phase-lock demodulator is considered
with and without the use of a limiter. It is shown that Attention is focused on obtaining a near optimal con-
an increase in closed loop bandwidth takes the place troller, for chemical processes, which is simple to
of limiting. (Contractor's abstract, inodifteo) design and inexpensive to Implement. Pontryagin's

technique is used to show that for a quadratic objective
function, and a process which is described by a set of

2449 ordinary differential equations, linear in the controllable
variables, the optimal control is on-off control, when the

Polytechnic Inst. of Brooklyn. Microwave Research controllable variables are assumed to be bounded. A
Inst., N. Y. technique of parameter optimization is developed and

used to obtain the equations which specify the switching
A HOMOGENEOUS NETWORK APPROACH TO SELF- times. These equations are restricted to processes
STRUCTURING SYSTEMS, by R. J. Feldmann. June which can be approximated by stable, linear, stationary
1962, 84p. incl. diagrs. tables, refs. (Research differential equations. For the special case of one
rept. no. PIBMRI-1014-62) (AFOSR-2657) (Sponsored switch it is shown that the control !aw can be transformed
jointly by Air Force Office of Scientific Research, into a switching criterion which is linear in the process
Army Research Office, and Office of Naval Research outputs. Employing this criterion continuously results
under AF &8(600)1505) AD 282031 Unclassified in a feedback controller which requires only a relay and

a summing device for impiamentation. Analog compu-
A homogeneous network approach to self-structuring ter studies on the rontrol of both underdamped and ever-
systems is reported. The homogeneous delay net- damped systems with the 'one switch into the future' op-
works provide a suitable physical realization of a sys- timal controller show that this controller gives a virtu-
tem in which sell-structuring could occur. The inves- ally dead beat type of response even for 3evere disturb-
tigation of the general network aspects of self-struc- ances. (Contractor's abstract)
turing syste-3s is an attempt to formulate the inherent
physical and structural limitations of any structured
system. Only the network aspects of self-structuring 2452
systems are inves-igated. Future activity should be
directed tcward tht application of the homogeneous Polytechnic Inst. of Brooklyn. Microwave Research
delay networks to the investigation of the nature of Inst., N. Y.
self-organization.

CRITICALLY-DAMPED COMPENSATION FOR BROAD-
BAND AMPLIFIERS, by S. Deutsch. July 23, 1962

2450 [251p. incl. diagrs. tables, refs. (Research rept. no.
PIBMRI-1051-62) (AFOSR-4503) (Sponsored jointly by

Polytechnic Inst. of Brooklyn. [.V,crowave Research Air Force Office of Scientific Research, Army Research
Inst. IN. Y. Office (Durham), and Office of Naval Research under

AF 18(600)1505) AD 293853 Unclassified
CONSTAN`T EFFICIENCY 2N-PORT NETWORKS, by
H. Kurss. May 7, 1962 [41p. (Rept. no. 1027) AlsopublishedinLE.E.E. Trans. on Circuit Theory,
(AFOSR-2751) (AF 18(600)1505) Unclassified . T0l41 145, Mar. 1963.
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Lossless critically-damped 2-terminal and 3-terminal magnetite (Fe$O4 ) films were investigated at X-band.

ladders are considered as a means of compen"-ting for In order to 1-%,Jd up the fields sufficiLily for the signalparasitic shunt capacitance in broadband amplifiers, to be detected, the films were mounted in a cavity. The
Eq•uations are presented that simplify the design of these cavity w•v :ritically coupled at ferromagnetic resonance
ladders. The capacitance and inductance values are and U,e Incident peak power was varied between one and
tabulated for ladders that contain up to 7 reactive ele- three itilowatts. The linear relation between voltage andinents. The analysis is extended to the limiting cases incident power, and the reversa of i oltage with de mag-
of an Infinite number of elements. The element values netic field reversal were confirmed experimentally. Theand transient responses of these optimum ladders are experimental curve shape of the voltage vs static mag-
derived. Using a figure of merit that is bas:)d on the netic field was intearmediate between a dispersion lype
slope of the hep response at Its half-amplitude point, and an abscrptIon-type. The vcltage developed in fer-the infinite 2-termilnal ladder is 59% oetter than an un- rites Is considerably lower than that in ferromagnetic
compeicsated circuit while the 3-termonal lReder is c 17h conductors becatrse the effact depends on the microwave
better. (Contractor's abstract) current density in the film. Thus, we have a sensitivemeans for the detection of ferromagnetic resonance in

; thin films of good conductors, but this application is not
"62453 practical for ferstie films. In the case of the liter,the phenomenon may shed light on the conductivity, Hall

Polytechnic lost. of Brooklyn. Microwave Research effect, and magnetoresistance at microwave frequencies.
Inst. ,N. Y.

FREQUENCY OF MODULATION NOISE, by J. T. 2455
Frankle, Aug. 31, 1962, 63p. incl. diagrs, tables,
refs. (Research rept. no. PIBMRI-1041-62) (AFOSR- Polytechnic Inst. of l':ooilyn. [Mici owt.ve Research
4504) (Sponsored jointly by Air Force Office of Scien- Inst. ] N. Y.
tific Research, Army Research Office, and Office of
Naval Research under AF 18(600)1505) AD 608942 ANALYSIS OF THREE COUPLED OSCILLATORS, by

Unclassified H. S. HOu. July 25, 1962 [241p. (Research rept. no.
PIBMRI-946-61) •AF 18(600)1505) Unclassified

The noise characteristics of a commercial FM receiver
were determined experimentally and compared with the The special siurple problem of 3 coupled oscillators is
theoretical results of Middleton and Stumpers. The analyzed from a number of points of view to shed light
theoretical solutions are derived on the basis of botij on the nature of various general approximation proce-
gaussian and rectarvglar receiver IF characteristics. dures which may be employed. These approximation
The experimental results follow the rectangular solu- procedures are, essentially of the "coupled mode" forn.
tion for low carrier to noise ratio and the gaussian
solution for high carrier to noise ratio. This is ex-
plained by the characteristics of the receiver and FM 2456
noise theory. A novel technique, employing an envelope
detector, is used to measure carrier to noise ratio Polytechnic Inst. of Brooklyn. [Microwave Research
prior to the FM detector. The thesis also includes in- Inst. ] N. Y.
formation helpful in consolidating the F.M noise theory
in the literature. CHEMICAL ANALYSIS OF IRON CONTENT OF F_.-

RITES, by V. L. Garik and L. M. Silber. Jan. 16,
1962 [5kp. (Rept. no. 986) (AF 18(600)1505)

2454 Unclassified

Polytechnic Inst. of Brooklyn. Microwave- Research A method for the analysis of ferrous and ferric ion In
Inst., N. Y. ferrites and related compounds is described. Step-by-

step procedures are given for sanple preparation,
DC EFFECTS UNDER MICROWAVE EXCITATION OF standardization of reagents, and titration. (Contractor's
T•IN FERRITE FILMS, by W. Heinz. Oct. 3, 1962, ibstract)
58p. incl. diagrs. (Research rept. no. PIBMUI-1086-
62) (AFOSR-4603) (Sponsored jointly by Air Force
Office of Scientific Research, Army Research Office, 2457
and Office of Naval Research under AF 18(600)1505)
AD 298304 Unclassified Polytechnic Inst. of Brooklyn. Microwave Research

Inst., N. Y.
The dc v' "age, developed along the plane of a thin film
of ferrc nagnetic or ferrlmagnetic material under micro- CON VERGENCE PROPERTIES OF A MODEL-REFER-
wave em. 4tation, has been observed in ferrite. The ENCE ADAPTIVE CONTROL SYSTEM FROM A SIMPLE
voltage is generated along the direction of the microwave STABILITY CRITERION, by J. J. Bongiorno, Jr. [1962,
magnetic field, which is perpendicular to the statl: [f8. (Sponsored joirrly by [Air Force Office of Scientific
field (also in the film plane). An expression is derived Research under AF 18(600)1505] and Army Research
for the voltage developed across a film located in a Office (Durham)) Unclassified
standing wave pattern near a point of maximum matg-
netic field. It is a modification of a formula developed Published in Proc. Nat'l. Electronics 'rnf., v. 18:
by Juretschke for metals, to Include ferrites. Two 250-259, 6t. 1962.
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A technique is presented which, in conjunction with a electromagnetic wave. Several alternative sensor
Nyquist-like stability criterion, permits the establish- schemes are proposed. The device should be useful for
ment of the convergence prmpert!es of a class of linear powers in the neiGhborhood of 1 M watt at X-band.
time-varying systems. The results are applied to a
model-reference adaptive control system. An Important
asset of the technique presented Is that it allows stabil- 2460
Ity and convergence properties to be established from
the peak value of the real-frequency amplitude response Polytechnic Inst. of Brooklyn. [Microwave Research
of a time-invariant linear transfer characteristic. Inst. ] N. Y.
(Contractor's abstract)

NARROW-BAND TV USES PSEUDO-RANDOM SCAN, by
2. Deutsch. [1962] [31p. incl. illus. diagrs. [AF 18-

245P (600)1505] Unclassified

Polytechnic inst. of Brooklyn. [Microwave Research Published in Electronics, v. 35: 49-51, Apr. 1982.Inst. ]N. Y.
An ingenious very narrow bandwidth (10 kc/a only) tele-

MICROWAVE PROPERTIES OF THIN FERRITE vision system is proposed, relying on the statistical
FILMS, by L. M. Silber. Feb. 27, 1962 [8]p. (Re- rarity of fast motion and the fact that the eye, while
search rept. no. PIBMRI-997-62) (AF 181600)1505) sensitive to flicker, is more tolerant to gradnal fade.

Unclassified The proposed system has a resolution of -45,000 picture
elements which is of the same order as that of an ndi!-

The magnetic properties of thin ferrite films have been ferently adjusted inexpensive receiver. The principle
investigated both by convention.l microwave methods, consists of a random dot scan, so that despite the very
and by observation of the dc Hall effect voltage which long frame period of 2.667 sec every rev"-. of the
is associated with ferromagcetlc resonance. These screen is covered by tLi scanning dot se's-al times dur-
measurements allow determination of the saturation ing that period. The scanning process proceeds in 3
magnetization, resonance linewidth cr relaxation time, steps: (1) A erarse vertical scan at 768 c/s is moved
gyromagnetic ratio, extraordinary Hall coefficient, and horiT7,'tally at 24 c/s to give 32 lines/field; (2) This
magneotresistance anisotropy. While the Hall effect 768 c/s rate is derived from the master genewator at
measurement can be made on films too thin to measure 18,432 c/s, which waveform is superimposed to give a
by conventional micr•-•ave techniques, the Hall voltage stepped dot pattern, the beam remaining stationary for
is p- aportionw to the microwave current density, and -0. 25 asec; (3) Finally, square waves are added to this
thus is largest in films of high conductivity. It has dot pattern to produce the small-area pseudo-random
been possible thus far to study ferromagnetic resonance sampling, the entire dot array being slightly shifted
by the dc signal only in magnetite, while films of mag- every 1/24 sec, the process repeating after the full
netite and -ickel, magnesium, manganese, copper fer- local scan of the small area containing 64 picture ele-
rites, mixed ferrites, and ferrialuminates have been ments hos been completed. Hence the frame period of
stuzied by conventional microwave methods. The meas- 64/24 = 2.667 sec. All 3 scan processes are produced
urements reveal that the best films have magnetization, with 6 square waves only, all derived by division from
gyromagnetic ratios, and linewidths which are quite the 18,432 c/s source. They are explained by means of
comparable to those of the corr-sponding bulk ferrit-.s. block diagrams and waveform diagrams including those
Films which are not prepared properly show devtiions of synchronizing and shaping circuits. A brief descrip-
from bulk properties such as reductioa of satu-ation tion of the transmitter and receiver Is given.
rn.gnetiliion and greatly increased linewidth. Possi-
ble explanations, such as strain and exchange aniso-
tropy, will be discuRsed. Apart from their use In con- 2461
ventional micromave devices, the films also give prom-
ise of allowing the determination of ferromagnetic ex- Polytechnic Inst. of Brooklyn. Microwave Research
change constants through observation of spin wave Inst., N. Y.
resonance.

APPLICATION OF PON'"RYAGIN'S MAXIMUM PRINCI-
PLE: LINEAR CONTROL SYSTEMS, by G. L. Colllna

2459 and P. Dorato. June 1962, 33p. incl. dlagrs. refs.
(Research rept. no. PIBMRI-1015-62) (AFOSR-2655)

Polytechnic Inst. of Brooklyn. [Microwave Research (AF 18(603)105) AD 287333 Unclassified
Inst. ]N. Y.

The problem of linear, continuous-time, deterministic
A MOLECULAR BEAM HIGH POWER METER, by W. K. optimal, :ontro, systems is discussed. In particular it
Kahn. July 23, 1962 [5kp. (Rept. no. 1055) (AF 18- is shown, via Pontryagin's maximum principle, that
(600)1505) Unclassified linear optimal control systems always result from the

combination of (1) a linear plant; (2) integral quadratic
Als lished in Proc. I. E. E. F.., v. 51: 1251-1252, performance criterion; and (3) no constraints on the
Set. 163.(AFOSR-J1400; AD 431076) plant input. The controller synthesis Is outlined In the

general time-varying case and various illustrative ex-
It is proposed to utilize the second order Stark effect amples are included. A comparison of the maximum
on a beam of molecules, e.g., ammonia gas mole- principle approach with dynamic programming and the
cules, to measure the RF electric field of a high power classical calculus of variations, is also included. Both
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driven and andriven control systems are considered. 2464
For the case where the time-inte.val of optimality ia
infinite, the stability of the optimal sytem is investi- Polytechnic In.st. of Brooklyn. Microwave Research
gated. It is shown that stability is assured whenever Inst., NJ. Y.
the Integral of the performance criterion is positive
definite. (Contractor's abstract) FEEDBACK DESIGN AND OPTIMAL CONTROL THEORY,

by J. G. Trunal and P. Dorato. Oct. 22, 1962, 8p.
Incl. refs. (Research rept. no. PIBMRI-1095-62)

2462 (AFO6R-4079) (AF AFOSR-62-280) Unclassified

Polytechnic Inst. of Brooklyn, Microwave Research Also published in WPAFB Conf. on Optimum System
Inst., N. Y. Synthesis-, ytoin, Ohio, Sept. 11-13, 1962.

THE ANALYSIS AND SYNTHESIS OF RC SYNCHRO- The optimization techniques of Pontryagin (maximum
NOUS NETWORKS, by B. M. Tobin. June 5, 1962 principle) and Bellman (dynamic programming) are
[174)p. incl. diagrs. tables, refs. (Research rept. evaluated as feedback design tools. The first part of the
no. PJBMRI-1016-62) (AFO6R-2770) (AF 18(603)105) paper is devoted to a discussion of the advantages of op-
AD 290782 Unclassified timal closed-loop (feedback) operation. The second part

of the paper is devoted to an analysis of the feedback
A major problem in the field of ac-control systems is nature of the 2 optimization techniques cited and an
the synthesis of suitable electrical compensating net- analysis of the current computational difficulties in ap-
works -wilch operate on the envelopes of modulated plying these techniques. (Contractor's abstract)
signals. Classical time-variant compensating networks
suffer from a number of disadvantages. RC synchro-
nous networks !n which the bisic reactive elements are 2465
synchronoualy-switched capacitances whose current
polarities reverse periodically at twice the carrier fre- Polytechnic Inst. of Brooklyn. Microwave Research
quency overcome these drawbacks. Although success- Inst., N. Y.
ful single capacitance synchrono•s networks have been
constructed an exact theory upon which a logical syn- ON THE DESIGN OF LINEAR PROCESS ADAPTIVE
thesis procedure can be based has been lacking. A CONTROL SYSTEMS, by IL N. Yagoda. Aug. 31, 1962,
unified theory of analysis and synthesis of RC syn- 102p. incl. diagrs. tables, refs. (Research rep'. no.
chronous networks is presented. The theory leading to PIBMRI-1075-62) (AFOSR-4510) [AF AFOSR-62-280]
a rigorous procedure for synthesizing an RC synchro- AD 295074 Unclassified
nous network which realizes a prescribed envelope
voltage transfer function is developed. The problem is presented of controlling a stable, slow-

ly time varyicg, linear process. A solution Is proposed
that is simple, practical and applicable to any finite or-

2463 der process. Use is made of a continuously adjusted
tandem compensator: a comparison of the weighted

Polytechnic Inst. I Brooklyn. Microwave Research histories of the input and output signals is used to control
Inst., N. Y. this adjustment. System design Is based upon the use

of a variable transfer function characterization for both
PLANT-ADAPTIVE OF11MAL SYSTEMS, by P. the compensator and the process. In effect, a compen-
Dorato. Mar. 9, 1962 141p. incl. diagrs. (PIBMRI- sator is desigai-d that attempts to cancel the variable
1005-62) (AF 18(603)105) Unclassified poles of the process with variable zeros, the variable

zeros of the process with variable poles and the variable
The purpose of this note is to indicate how the relation- process gain with Its reciprocal. The design technique
ship between controller and plant ;arameters may be developed is applied to several problems. The processes
obtained. It is interesting to note that often in the syn- involved range from a v-ariable gain amplifier through a
thesis of optimal control systems one obtains %Lrt of plant that contains a variable gain and 2 pair of variable
the solution to t'e adaptive problem. Consider, for ex- complex poles. The processes are grouped in accord-
ample, a plant with dynamics, in state space, of the ance with the number of variable parameters in the
form x = f (x, u, w), where x represents the plant out- process characterizing function.
put, u -the-ctr-ofinput, and-w a const plant-parame-
ter vector. The value of theparameters in the control-
ler depend, of course, on the plant-parameter vector 2466
w. If a relationship between the parameters of the con-
troller and w can be established, then a adaptive path Polytechnic Inst. of Brooklyn. Microwave Research
may be included in the optimal system to maintain opti- Inst., N. Y.
n-mlty.

THE RESPONSE OF AN AUTOMATIC PHASE CONTROL
SYSTEM TO FM SIGNALS AND NOISE, by D. L.
Schilling. June 1962, 136p. incl. diagrs. tables. (Re-
search rept. -o. PIBNMI-1040-62) (AFOSR-4502)
(Sponsored jointly by Air Force Office of Scientific Re-
search, Army Research Office, and Office of Naval Re-
search under AF AFOSR-62-295) Unclassified
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Also published in Proc. IEEE, v. 51: 1306-1316, 2469

Polytechnic Inst. of Brooklyn. Microwave Research
An automatic phase control system is analyzed to de- Inst., N. Y.
termine its response to frequency modulated signals
and narrowband Gaussian noise. Emphasis is placed MEASUREMENT OF NEURON ACTIVITY BY PARA-
on the system's response to frequency ramp modulated MAGNETIC RESONANCE, by M. A. Kelly. Nov. 9,
signals. In contradistinction to previous analyses, the 1962, 18p. incl. diagrs. (Research rept. no. PIBMRI-
assumptions of a linearized system and of a SIN ratio 1071-62) (AFOSR-4508) (Sponsored jointly by Air Force
greater than unity were not made. The response of the Office of Scientific Research, Army Research Office,
system to an FM signal is obtained using a perturba- and Office of Naval Research under AF AFOSR-62-295)
tion technique and perturbing about the solution to the AD 291441 Unclassified
nonlinear pendulum problem. A piecewise-linear solu-
tion is also presented and used to extend the class of This report proposes a theory for measuring neuron
solutions obtainable when using the perturbation tech- activity at any desired location in a living animal by a
nique. The piecewise-linear technique does not result technique that requires no physical contact between the
in as good an approximation, but it can be used when subject and the detector. The theory postulates that free
the system is critically-damped, or over-damped, radicals are produced in the formation of neuron action

potentials, and that the concentration of these free radi-
cals can be measured by magnetic resonance techniques.

2467 A device to test these postulates has been built, but does
not yet possess the sensitivity needed to give the theory

Polytechnic Inst. of Brooklyn. Microwave Research a meaningful test. The design and construction of this
Inst., N. Y. device is described. (Contractor's abstract)

ON THE MINIMAL SET OF COMPATIBLES FOR
CLOSURE, by W. C. W. Mow. Oct. 1962, 36p. incl. 2470
tables. (Research rept. no. PIBMRI-1084-62)
(AFOSR-4505) (Sponsored jointly by Air Force Office Polytechnic Inst. of Brooklyn. Microwave Research
of Scientific Research, Army Research Office, and Inst., N. Y.
Office of Naval Research under AF AFOSR-62-295)
AD 295633 Unclassified FILTERS WITH POLES HAVING EOUAL VERTICAL

SPACING, by R. 1. Disman and S. Deutsch. Sept. 24,
Given an incompletely specified sequential switching 1962 [22]p. incl. diagrs. table. (Research repL no.
function in the form of flow table, Paull and Unger PIBMRI-1077-62) (AFOSR-4509) (Sponsored jointly by
had provided a systematic procedure for reducing the Air Force Office of Scientific Research, Army Research
function into a set of maximum compatibles. A tech- Office, and Office of Naval Research under AF AFOSR-
nique is presented here for selecting a minimal closed 62-295) AD 291550 Unclassified
set of compatibles without the process of enumeration.
The rules have been applied to rumerous excamples in- In the Butterworth criterion for maximally flat low-pass
cluding those preiented by Paull and Unger. amplitude response the poles are spaced by equal angles

on a unit circle in the left hand s-plane. This configura-
tion does indeed give a good cut-off in filters but at the

2468 expense of the transient response. The poor transient
response is due to the poles which approach the J-axis;

Polytechnic Inst. of Brooklyn. Microwave Research their specific contributions are described mathematical-
Inst., N. Y. ly. The above problem was considered when a filter

was needed to give a hand-limited out put to an input of
SYMMETRIES OF UNIFORM WAVEGUIDE CONTAIN- sampling pulses. It was decided to place Lhe poles on the
L1G ANISOTROPIC MATERIALS, by Y. Knoishi. Aug. unit circle, with equal vertical spacing, so as to try to
20, 1962 126kp. incl. diagrs. table. (Research rept. compromise between good cut-off and acceptable transi-
no. PIBMRI-1052-62) (AFOSR-4506) (Sponsored ent response. From the pole distribution the following
jointly by Air Force Office of Scientific Research, Army calculations were performed: amgritude response, time
Research Office, and Office of Naval Research under delay, impulses response, and step response. A syn-
AF AFOSR-62-295) AD 293852 Unclassified thesis was also performed to determine the correspond-

ing circuit configuration. The above calculations were
Waveguides, which have symmetry, have simpler elec- performed for 2, 3, 4. and 5 reactive element circuits.
trical characteristics and equivalent circuits and the A Butterworth filter of 5 reactive elements is compared
symmetry sometimes serves as better matching char- to a corresponding filter with equal vertically-spaced
acteristics than general waveguides when the waveguide poles with respect to amplitude response, time delay,
includes anisotropic material. The anisotropic condi- and transient response. (Contractor's abstract)
tions under which waveguides can keep the symmetries
are discussed. As a practical example, it is also shown
what kind of dc magnetic field may be applied to Fer-
rite materials so that the symmetry of the waveguide
is preserved. (Contractor's abstract)
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2471 carried out on a system all of whose coordinates are
both controllable and observable. In each case several

Polytechnic Inst. of Brooklyn. Microwave Research illustrative samples are included. (Contractor's
Inst., N. Y. abstract)

PROBABILITY DISTRIBUTION AT THE OUTPUT OF A
LOGARITHMIC RECEIVER, by S. Geldston. Oct. 4, 2473
1962, 102p. incl. diagrs. refs. (Research rept. no.
PIBMRI-1087-62) (AFOSR-4719) (Sponsored jointly by Polytechnic Inst. of Brooklyn. Microwave Research
Air Force Office of Scientific Research, Army Re- Inst., N. Y.
search Office (Durham), and Office of Naval Research
under AF AFO6R-62-295) AD 298294 Unclassified COHERENT DETECTION ON PULSED RADARS, by A.

Kerdock. June 1902, 33p. incl. diagrs. (Research rept.
A statistical study of the behavior of the logarithmic no. PIBMRI-1103-62) (AF AFOSR-62-295) AD 295076
receiver in an environment of bandlimited white noise Unclassified
and signal plus noise is presented. The output proba-
bility densities, the means, variances, and higher mo- Coherent detection on a pulsed radar is discussed from a
ments are calculated for various input noise and signal statistical decision theory viewpoint. The Neyman
levels. A significant feature of the logarithmic receiver Pearson test Is applied to 2 cases; first, where it is de-
Is that the magnitude of the outpu° variance about sired to detect targets moving with one particular radial
its mean value is independent of the magnitude of the in- velocity, and second, where it is desired to detect tar-
put noise level, provided that the dynamic range is not gets at all velocities equally well. In the first case it
exceeded. Thus, the combination of logarithmic re- is shown that, in a sense an ideal integrator is achieved;
coiver and high pass filter can be used as a technique i. e., the results are exactly the same as if all the power
for, obtaining a constant false alarm rate for systems -eflected from the target were received in one pulse.
operating in a noisy environment. The degradation of rather than many. A mechanization for the second case
sensitiIty for the logarlthwtQ. receiver is proportional is given. The statistics for a suboptimum integrator
to the logarithm of the number of pulses integrated, which approximates the Neyman Pearson test in a simpler
The sum and difference output distribution from the form are derived. The r-rformance of this integrator is
twin channel logarithmic configuration to an Liput of compared with that for L e ideal noncoherent integrator.
bandlimited white noise is calculated. The importance (Contractor's abstract)
of the twin channel configuration is stressed because of
its application to tracking radars that use the mono-
pulse technique and to height finders that use the multi- 2474
beam technique. A comparison is made of the output
power spectral density between the logarithmic receiver Polytechnic Inst. of Brooklyn. Microwave Research
and the linear receiver, both having an input of band- Inst., N. Y.
limited white noise. The procedure consists of calcu-
lating the autocorrelation function at the output of the PROCEEDINGS OF THE SYMPOSIUM ON MATHEMATI-
logarithmic receiver. By means of the Fourier trans- CAL THEORY OF AUTOMATA, New York, Apr. 24-26,
form of the autocorrelation function, the power spectral 1962, ed. by J. Fox, M. Crowell, and R. Meyerson.
density is thus detcrrined. When comparison is made Brooklyn, Polytechnic Press, 1963, 640p. incl. diagrs.
with a linear receiver, a considerable amount of spec- tables, refs. (Microwave Research Inst. Symposia
tral power at the output of a logarithmic receiver is Series, v. 12) (In cooperation with Inst. of Radio Engi-
found to be centered about even harmonics of the IF neers and American Inst. o: Electrical Engineers)
frequency. (Sponsored jointly by Air Force Office of Scientific Re-

search, Army Research Office (Durham), and Office of
Naval Research under [AF AFOSR-62-295D)

2472 Unclassified

Polytechnic Inst. of Brooklyn. Microwave Research The book contains a detailed presentation of 32 lectures
Inst., N. Y. delivered at the above symposium, organized by the

Brooklyn Polytechnic Institute with the support of a num-
OPTLMIZATION OF MULTIVARIABLE SAMPLED DATA ber of military-scientific organizations and the IEEE.
CONTROL SYSTEIMS, by J. Lieutaud. Sept. 1962, 50p. Apart from 3 general lectures, given by distinguished
(Research rept. no. PIBLRI-1078-62) (AFOSR-4720) guests in the opening session, the distribution of the

(Sponsored jointly by Air Force Office of Scientific Re- lectures by subject is as follows: computability-5 lec-
C search, Army Research Office, and Office of Naval Re- tures; classes of automata and construction of proofs-

search under AF AFOSR-62-295) AD 297251 6 lectures; algebraic theory of automata-8 lectures;
Unclassified theory of nets and switching-6 lectures; theory of search

and adaptive processes-3 lectures. The collection ends
This study is concerned with the optimization of multi- with a brief account of a panel discussion on the connec-
variable sampled-data control systems. A squared tion of the theory of calculating machines with the con-
error performance criterion is chosen and the effects cept of computability. The main conclusions are that a
of controllability and observability are studied. In par- knowledge of the theory of computability saves pro-
'icular It is shown that the optimization can always be grammers from such blind alleys as, for example, the

attempt to construct a universal debugger; the TurLig
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machine continues to be the basic model for workable 2477
calculating machines; such generalzailons of calculat-
ing processes as the Introduction of chance, the unifi- Pomona Coll. Dept. of Physics, Claremont, Calif.
cation of man and machine in a single system, and like.
wise the u.e of infinitely much Information as inidial PHYSICS AND APPLICATION OF X-RAY AIID ELEC-
data, do not extend the classical notion of computability. TRONS IN THE 100 TO 1000 EV RE'GION, by B. L.
(Math. Rev. abstract in part) Henke. Interim fina rept. May 1962 f(]p. inci. diagr.

(AFOSR-4532) (AF 49(638)394) Unclassified

2475 The first Phase of this program was to systcmatically
work through the interactions of the ultrasoft x-ray re-

Polytech Inst. of Brooklyn. {Microwave Research gion, obtaining interaction coefficients, developing effi-
Inst. IN.Y. clent generators, detectors, and spectrometers for these

studies, and initiating the development of applications
TRANSMISSION OF F.M. SIGNAIS THROUGH LINEA% to the 3 primary areas of Interest: the analysis of micro-
FILTERS, by D. [T. ] Hess. [1962] [81. inc!. diagr. scopic systems, thermal-nuclear reactions, and under-
jAF AFO13R-62-295] Unclassified standing the creation and characteristics of the earth's

ionosphere.
Published in Proc. Nat'l. Electronics Conf., v. 18:19"-•,•r, 5,t. 1962.

2478
The response of a linear filter to an FM signal Is de-
rived. The response is expressed as a closed form Pomona Coll. Dept. of Physics, Claremont, Calif.
function of the instantaneous frequency of the input
wave plus an error term on whi'h a tight bound is kept. MICRORADIOGRAPHY, by B. L. Henke. [1960] [7)p.
The bound is appreciably tighter than other existing incl. illus. diagrs. [AF 49(638)394] Unclassified
bounds. With the linear filter response as a baels, an
inequality is derived which relates the bandwidth of a Published in Encyclopedia of Science and Technology,
linear filter to the amount of phase distortion appearing Mc-ra"--i-ill, 1960, p. 366-370.
in the outpuit FM signal. Wfth this inequality, an exm-
p'.e is computed which shows that the bandwidth required In micr-aradiography, it is convenient to be able to gen-
to transmit a commercial FM signal with less than 1% erate a wide range of essentially monochromatic beams
phase distortion is 225 kc-the experimentally deter- by exciting secondary fluorescent radiation from a variety
mined bandwidth required to transmit a commercial of elements with a single high intensity source of pri-
FM signal. mary rays, such as the Machlett AEG-50 tungsten tar-

get tube. The technique of contact microradiography con-
sists of (1) preparation 4f a sample in the form of a

2476 small piece generally unmounted with a thickness of
. tmm or less for metals and other dense materials con-

Pomona Coll. [Dept. of Physics] Claremont, Calif. siderably greater if necei.sary for biological specimens:
(2) placement of the sanaple in close contact with a fine-

MICROANALYSIS WITH ULTRASOFT X-RADIATIONS, grained photographic film in a simple camera or light
by B. L. Henkc. Jan. 1962, 

3
7p. incl. illus. diagrs. tight envelope: (3) expos ire to a suitable x-ray beam;

refs. (Technical rept. no. 6) (AFOSR-1995) (AF 49- (4) enlargement of the d -veloped image, which appears
(638)394) AD 212771 Unclassified as a black spot. Thus tie photographic Image itself

takes the place of the us•tal specimen for microscopic
Presented at Tenth annual Conf. on Application of X- observation. Graininess may begin to interfere at mag-
ray Analysis, Denver, Colo., Aug. 7-9, 1961. nifications of 300, although satisfactory results are

often obtained up t') 800. A number of special micro-
Also published in Advances in X-Ray Anal., v. 5: 285- radiographic techniques applicable to life science and
305. 1962. industrial testing which have been developed are

described.
The diffraction, reflection, absorption, fluorescence
and the electronic emission which results from the in-
teraction with ultrasoft x-rays are presented as practi- 2479
cal bases for microanalysis. Recent developments on
sources and detectors for the ultrasoft x-radiations Pomona Coll. [Dept. of Physics] Claremont, Calif.
are descrbed. A preliminary report of a current in-
vestigation on low enex gy photo-Auger electron analysis A NEW COMMERCIAL X-RAY PROJECTION MICRO-
and on a new type of low energy electron spectrometer SCOPE, by 0. S. Poen. [1960] [8)p. incl. illus. diagrs.
is also presented. (Contractor's abstract) [AF 49(638)3941 UnclaEaified

Presented at Ninth annual Conf. on Application of X-Ray
Analysis, Denver, Colo., Aug. 10-12, 1960.

Published in Advances in X-Ray Anal., v. 4: 301-308,
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A recently developed Dutch commercial ,projection x-ray electrons or as fluorescent x-ray photons results in
microscope is described. The principal features are: opectr- i,-h,,ch are simpler in both structure aiv! number
simplified focusing by using reflected electrons, 4 dlf- of lines as couipared to that from conventional x-ray or
ferent target materials exchlangeable during operation, optical spectra. As an example of the use of 500-v,
and binocular viewing of either the specimen itself or monochro.natir x radiation in contact-micro:-adiographlc
thG fluorescent inage. The specimen and film cham- analysis, the mass of single hur-in red blood cells has
bar is evacuated and the voltage is variable between 5 been measured, with a precision of 2 or 3%. It has
and 20 ky. Some results are shown. (Contractor's been demonstrated that It is possible to detect, with high
abstract) electron counting rates, the presence of small percent-

ages of all elements within the first 100A or less of the
sample surfaces. In addition ultrtsoft x-ray physics

2480 has become of importance in the study of radiations
emanating from the sun as measured from rockets and

Pomona Coll. [Dept. of Physics] Claremont, Ca if. satellites. Such applicatiOP3 of ultrasoft x-ray physics
have in common the need for effici.nt sources and de-

PROJECTION MICROSCOPY AND MICROANALYSES, tectors. With the hope that such information will be of
by 0. S. Peen. [1961] [1lý. incl. illus. diagrs. some value to workers in this relatively new field, a
[AF 49(638)394] Unclassified brief description is given of the x-ray generation and de-

tection methods which have been employed in this lab-
Presented at Tenth annual Conf. on Application of X-Ray oratory for many of the applications as described.
Analysis, Denver, Colo., Aug. 7-9, 1961.

Published In Advances in X-Ray Anal., v. 5: 324-334, 2482
192.-

Pomona Coll. [Dept. of Physics] Claremont, Calif.
Results of recent experiments ot microanalyses with
an x-ray projection microscove will be reviewed. As RECENT WORK IN THE 10- TO 100-A X-RAY REGION
the use of monochromatic radiation is imperative, spec- (Abstract), by B. L. Henke. [1962] [111. (AF 49,'638)-
tral analyses of the point source were carried out. A 394) Unclassified
simple stationary divergent-beam-type transmission
spectrograph was used. The shape and size were Presented at meeting of the Amer. Phys. Soc.,
miniaturized to fit in the specimen holder of the Norelco Baltimore, Md., Mar. 26-29, 1962.
projection unit. Emission spectra from clean targets
and the fluorescent radiation emerging from a 10- to Published in Bull. Amer. Phys. Soc., Series I1, v. 7:
50-m-diam spot of contaminated targets and d 2-layer 238, Mar. 26, 1962
targets are shown. The spectra were recorded photo-
graphl•Uy. In addition, a proportional counter, in An efficient high-intensity source of ultrasoft x-radia-
combihation with the R. C. L. 128-channel pulse-height tions has been developed. Relative photon-counting effi-
analyzer, was used for measuring the ratio cf -white" ciencies for GM and proportional counters and for vari-
to line radiation. (Contractor's abstract) ous photocathode surfaces mounted upon electron multi-

plier tubes have been investigated. A sensitive method
of spectroscopic measurement has been developed based

2481 mon an energy analysis of the photo- and Auger-electron
bpectra excited by the ultrasoft x-ray beam. An in-

Pomona Coll. Dept. of Physics, Claremont, Calif. verse-square electrostatic spectrometer has been spe-
cially designed for this work in the 10- to 1000-ev

PRODUCTION, DETECTION, AND APPLICATION OF region.
ULTRASOFT X-RAYS, by B. L. Henke. 11962] [161p.
incl. illus. dlagrs. refs. [AF 49(638)3941

Unclzssified 2483

Published in X-ray Optics and X-ray Microanalysis; Pomona Coll. [Dept. of Physics] Claremont, Calif.
TFd Internat'l. Symposium, Stanford U., Calif.
(Aig. .962), ed. by H. H. Patte, V. E. Cosslett, SODIUM AND MAGNESIUM FLUORESCENCE ANALYSIS-
anr' A. Engstr5m. New York, Acaidemic Press, 1963, PART I- METHOD, by B. L. Henke. [1962] [16kp. incl.
p. 10,-172. illus. diagrs. tables. (AFOSR-3889) (AF AFOSR-62-

415) Unclassified

The ultra soft x-radiations are often very efficient for
use in micranalysis because of 2 important and unique Presented at Eleventh annual Conf. on Application of
characteristics. First, these are ideal radiations *ith X-Ray Analysis, Denver, Colo., Aug. 8-10, 1962.
which to place energy into microscopic systems be-
cause the effective !nteraction thicknesses arf typically Also published in Advances in X-Ray Anal., v. 6: 361 -
in the micron range and smaller. Seccnd, the interac- 376, Mr
tion is relatively simple. Photoelectric absorption is
the dominant primary interaction. The reduction of As is well known, the fluorescent yald decreases very
the resulting low-energy photcionized atomic states is rapidly with the atomic number with the result, for ex-
dominantly by the ejection of Auger electrons. The ample, that sensitive sodium and magnesium analysis is
characteristic, re-emitted energy either as Auger extremely difficult if not impossible with conventional
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x-ray spectrographs. It is demonstrated, however, dissectioning method, irradiation effects have beerL ex-
that analysis for sodium and magnesium can be accom- plored, in the expectation that they might shed ligh" on
plished with sensitivity comparable to that conven- the nature of the polarization of the electret.
tionally obtained for elements such as alumirium, sili-
con, and phosphorous, providing that the conditions for
excitation and measurement of the associated soft x- 2486
radiations are optimized. A high-intensity demountable
tube using an aluminum anode has been developed which Pontifical Catholic U. of Rio de Janeiro (Brazil).
can be used interchangeably with !he conventional spec-
trographic x-ray source. This provides a large amount CHARGE STORAGE AND IRRADIATION EFFECTS IN
rf incident radiation, aluminum foil filtered, aptiiraiiy SOLID DIELECTRICS, by P. V. Miirphy. Final rept. f
close in wavelength to that of the line radiation being July 1961-June 1962, 3p. (AFOSR. 3178) (AF AFOSR-
cltcd. A gypsum analyzing crystal is used along with 61-140) AD 427948 Unclassified

greatly reduced beam collimation. The standard flow
proportional counter and pulse height discrimination is The results of research performed are described in a
employed. An appropriate filter, such as aluminum series of papers which have been submit.ed for publica-
foil, is used as a window for the countev to provIde tion. The title of each paper and an abstract of its con-
further discrimination and enhanced signal-to-back- tent are presented in this report.
ground ratio. (Contractor's abstract)

2487
2484

Pontifical Catholic U. of Rio de Janeiro (Brazil).
Pontifical Catholic U. of Rio de Janeiro (Brazil).

THE FORMATION AND DISCHARGE OF CARNAUBA
POLARIZATION OF THE ELECTRET, by B. Gross WAX ELECTRETS IN NUCLEAR RADIATION FIELDS,
and R. .J. De Moraes. 11962] [41p. incl. diagrs. by P. V. Murphy. [1962] [2p. incl. diagrs. (AFOSR-
tables, refs. (AFOSR-3464) (AF AFOSR-60-6) 3467) (AF AFOSR-61-140) AD 428415 Unclassified

Unclassified
Also published in Jour. Phys. and Chem. Solids, v. 24:

Also published in Jour. Chem. Phys., v. 37: '"10-713, 0-330, Feb. 63.
Aug. 15, 1982. It is reported that a 4 Mrad dose of Co60 v,-rays reduced
The internal charge distribution of the carnauba wax the heterocharge of a therrzoelectret by a factor of 8 and
electret has been determined by a sectioning method, the density of unpaired electrons by a factor of 18.
After polarization and cooling samples are cut into sec- Radio-electrets were formed by the simultaneous action
tions of different th-ickness. These are reheated and of an electric field and 8-rays from Sr

9
0. The iso-

the ensuing discharge currents are measured. The thermal decay currents for radio-electrets and thermo-
total released charge, aE "Jetsrmlned by numerical in- electrets varied with time according to I =- kt-n. The
tegration of the corresponding current-tiwe curve, residual volume polarizations were determined and com-
gives the polarization of each section. A macroscopic pared. That of the r-dioelectret was proportional to
space charge polarizati-on would give charge values the total radiation dose.
which, with decreasing thickness of sections, go to
zero; a uniform volume polzrization would give values
"-which are independent of thickness. Measurements 2488
gave constant values and therefore prove the existence
of a uniform volume polarization of the electret. (Con- Pontifical Catholic U. of Rio de Janeiro (Brazil).
tractor's abstract)

POLARIZATION OF DIELECTRICS BY NUCLEAR
RADIATION. L RELEASE OF SPACE CHARGE LN

24Z_, ELECTRON IRRADIATED DIELECTRICS, by P. V.
Murphy and S. C. Ribelro. [1962] 13p. incl. diagrs.

Pontifical Catholic U. of Rio de Janeiro (Brazil). (AFOSR-J1139) (Sponsored jointly by Air Force Office
of Scientific Research under AF AFCSR-61-140 and

[ELECTRETSJ, by B. Gross. Final rept. [1962] [81p. Brazilian National Nuclear Energy Commission)
incl. tables. (AFOSR-3465) (AF AFOSR-60-6) AD 423133 Uvciassified

Unclassified
Also pu lished in Jour. Appl. Phys., v. 34: 2061-2063,

The main obJec'tive of this research was the investiga- July 1963.
tion of the nature of the heterocharge of the electret and
the determination of the space charge distribution of the Irradiation of solid dielectrics with hlgh-energy ele-
system. The preparation of samples has been perfected trous produces a region of nogative space charge which
and several series of systematic measurements have may persist for a long time. The capacity of variouz
been undertaken. The results confirmed beyond doubt dielectrics for charge storage and the characteristics of
that the electret possesses a uniform volume polariza- thermal and photoelectric charge release are discussed.
tion. In addition to space charge measurements by the Charge storage capacity is highest in electret forming

matPnrials and In materials with a high densit) of deep
"trap.;". (Contractor's abstract)
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2489 flciently high such that both ions and electrons Buffer
numerous collisions before 4eing collected by the probe.Princeton U. [Dept. of Aeronautical Engineering) N. J. The probe surface Is assumed to be absorbing. The ton

and- electron temperatures may have different values but
AN EXPERIMENTAL STUDY OF THE DECAY OF are uniform In space. By confining attention to highly
TURBULEN4T ENERGY IN SEVERAL GASES AND AT negative probe potentials, the Boltzmann distribution for
HIIGH AND LOW DENSITY, by W. H. Webb. Jan. electron number density is snown to be the correct ap-
1982, 71p. incl. diars, tables, ref6. (Rept. no. 59) proximation. Under the assumption that the probe radi-
(AFOSR-2302) (AF 49(638)465) AD 276521 us, rp, is large compared with the electronic Debye

Unclassified distance, h e, and tha, the probe potential is sufficiently
negative, the structures of the potential, electron, and

A hot-wire anemometer study of the decay" of turbulent ion density distributions are discussed. Under such cir-
energy downstream of a grid in atmospheric pressure cumstances the boundarY condition for ion density at the
air, argon and helium and at several ambient pressure probe is unimportant. Analytical behavior of the solu-
'evels in air was carried out. A variable density low tions are given and a simple closed-form ion-current-
speed blow-down tunnel was employed which was oper- voltage characteristic is obtained. Two kinds of current-
ated over the range 0. 2 to 8 atm pressure. It was voltage characteristics are constructed. One of them
found in the decay measurements that above a grid is specially appropriate for the determination of the
Reynolds number, RM, of about 2,000 and at atmos- ionization density. Finally, the disturbance in the plas.
pheric pressure and above, an identical initial period ma is found to be confined mainly to a layer adjacent to
decay law occurred independent of the gas employed or the probe. It is shown that the thickness of the layer is
the ambient pressure level. There was no evidence not or order or Debye length, whenever Pp >>h e. (Con-
indicating the invalidity of the continuum view of turbu- tractor's abstract)
lence for this range. For ,M below 1, 000 or at low
ambient pressure, however, a decrease in the normal
turbulence intensity was found, the magnitude of which 2492
appeared to depend on the pressure level and the gas
employed. (Contractor's abstract) Princeton U. Dept. of Aeronautical Engineering, N. J.

POINT HEA" SOURCES AND THE TEMPERATURE-
2490 VORTICITY ANALOGY IN COMPRESSIBLE BOUNDARY

LAYERS, by W. J. McCroskey. May 1962 [561p. incl.
Princeton U. [Dept. of Aeronautical Engineering] N. J. illus. diagrs. tables, refs. (Rept. no. 613) (AFOSR-

3068) (AF 49(638)4M5) AD 284000 Unclassified
HOT-WIRE HEAT LOSS AND FLUCTUATION SENSI-
TIVITY FOR INCOMPRESSIBLE FLOW, by W. H. Under certain generally accepted assumptions, the
Webb. Jan 1962, 61p. incl. diagrs. tables, refs. analogy between temperature and vorticity for viscous,
(Rept. no. 596) (AFOSR-2303) (AF 49(638)465) 2-dimensional, constant property flows can be extended
AD 276520 Unclassified to compressible boundary layer flows. Within the scope

of the assumptions, temperature and shearing stress
An experimental study of the forced convection, heat are linearly related, and this relation is formally valid
loss from long thin cylinders placed normal to an in- for both laminar and turbulent flows. This paper de-
compressible flow was carried out. Tests were made scribes a simple problem for which the temperature-
in 3 different gases (air, argon, helium) at atmos- shearing stress analogy is valid. The problem con-
pherlc pressure and in air over a pressure range of cerns the flow over a semi-infinite insulated flat plate
0. 2 to 8 atm. Particular attention was given to deter- with a point heat source of strength located at the lead-
mining the effect of cylinder temperature on the heat ing edge. Detailed theoretlicaly velocity and tempera-
loss. It was found that the constants employed in the ture profiles are presented for the laminar case. They
usual empirical representation of this lanat loss vary are nonsimilar, and depend on the parameter. Further,
with cylinder temperature in a way dependent on Knud- the velocity and temperature profiles resemble those of
sen number, results in helium giving a marked indica- a compressible boundary layer on an insulated flat plate
tion of this. A velocity fluctuation sensitivity equation with no heat source. An experimental program was con-
was derived which includes the effects -3f this tempera- ducted to verify the theog-etical predictions.
ture variation. (Contractor's abstract;

2493
2491

PPinceton U. Dept. of Aeronnaut-tia EngEnecrierg N. J.Princeton U. [Dept. of Aeronautical Engineering] N. J.
SOME RESULTS FOR PLAŽNL FLOW OF

THE CONTINUUM THEOR. OF SPHERICAL ELEC- RAREFIED GASES, by Y. P. Pao. Aug. 1?52, 13p.
TROSTATIC PROBES, by C. H. Su and S. H. Lain (Rept. no. 619) (AFOSR-3976) (AF 49(635)465)
Apr. 1962, 46p. incl. diagrs. (Rept. no. 605) (AFOSR- AD 290695 Unclassified
3067) (AF 49(638)465) AD 283914 Unclassified

Reasonably close upper and lower bounds are obcained for
A continuum theory for negatively charged spherical the number flux on the walls of a long 2-dimensiovt,!
electrostatic probes in a slightly ionized plasma is de- channel under free molecula-r conditions. These results
velopeo. The density of the plasma is taken to be suf- are used to Infer the existence of the minimum ýn the

flow rate. (Contractor's abstract)
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2494 2496

Princetct: U. Dept. of At ronautical Engineering, N. J. Princeton U. Dept. of Aeronautical Engineering, N. J.

TURBULENT DECA" IN AIR, ARGON AND HELIUM, BOUNDARY LAY-R FLOW WITH SUSPENDED PARTI-
by W. H. Webb. Prellminary rept. Aug. 1961 [211p. CLES, by H. H. Chin. Aug. 1962 [321p. incl. diagra.
incl. illus. diagrs. (AFOSR-3977) (AF 49(628)465) tables. (Rept. no. 620) (AFOSR-4540) (AF 49(638)465)

Unclassified AD 424280; AD 604821 Uncltasfiled

It Is generally accepted that turbulence is a continuum The laminkr boundary layer flow with particles injected
phenomenon and that under ordinary circumstances, the upstream of the leading edge of a pl.'Ie is iW.estigated.
Navier-Stokes differential equations provide an ade- The boundary layer equations for the gas, and the equa-
quate mathematical framework for the description of tions governing the rate of momentum and heat transfer
a turbulent field. Occasionally, however, objections between the gas and the partPcles were solved simultane-
are raised, basd on the observatdon that the violent ously. A series solution Int constructed in terms of a
fluctuations inherent in turbulence render higher order system of universal furctions from which the solution
veloc'ty derivatives nonexistent. Appreciable molecu- for the arbitrary velociy and temperatre ratio of the
lar effects would not be expected unless some special gas and the particles at the leading edge may be calcu-
mechanism connecting the molecular and microscopic lated. A closed form solauon is obtained for the parti-
scales Is operative. One such mechanism has been pro- cle motion. It is found, within the validity of the approxi-
posed which predicates the local growth of molecvlar matio-n, that the wall shear force may be larger or
"clusters" as a simple mechanical result of the colli- smaller than that of thz flow cd rlean gas, dependin 3n
sions of finite-sized molecules. It was believed that by the relative magnitude of the velocity & the partidles and
measuring the decay of turbulence in gases of different the gas at the leading edge; and tnat thp wall heat r.an.fer
molecular structure a crucial test of the existence 0t depends primarily on the relative magnitude of the tem-
observable effects of a particular molecular mechanism perature of the parliclet and the gas at the leading edge,
would be given. The present preliminary report gives and upon the wall temperature.
the results obtained -ri the decay of grid turbulence pro-
duced in 3 gases; air, argor and helium.

2497

2495 Princeton U. Dept. of Aeronautical Engineering, N. J.

Princeton U. [Delt. of Aerorrnztical Engineering] N. J. EXPERIMENTAL INVESTIGATION OF BOUNDARY
LAYER TRANSITION ON A FLAT PLATE WITH A POINT

HEAT TRANSFER IN A RAREFIED GAS BETWEEN HE;.T SOURCE AT THE LEADING EDGE, by W. J.
PARALLEL PLATFS AT LARGE TEMPERATURE RA- McCronkey. Aug. 1962 [26kp. incl. illus. diagrs. reds.
TIOS, by D. R. WilliL,. [1962] [401p. incl. diagrs. refs. (Rept. no. 62?) (AFOSR-4541) (AF 49(638'469s)
(AFOSR-3978) (AF 49(638)465) AD 606414 AD 604822 Unclassified

Unclassified
The addition of he;t to the bondary la7er ct an insulated

Also published in Rarefied Gas Dynamics; Proc. Third flat plate by means of a point heat source a. the leading
I•-ernat'l. Symposium, Paris (France) (June 1962), edge has been fond to delay the transition of laminar
New York, Academic Press, Suppl. 2, v. 1: 209-225, flow to turbulence. This paper describes an experimen-
1963. (AFOSR-5310) tal investigation of the variation cf transition Reynolds

number on a roughened flat plate model with a hberC
Using a relaxation type model to describe the intermo- source of strength, Q, spanning the leading edge. The
lecular collisions the problem is reduced to the solu- present problem is compared with the problem o0 an
tion of 2 coupled nonlinear integral equations for the aerodynamically heated boundary layer on an insulated
density and temperature of the gas. An analytic solu- flat plate. Transition Reynolds number was found to in-
tion of these equations is obtained for the limiting case crease with increasing S over a range equivalent to a
of very high plate temperature ratiu. Numerical re- Mach number variation of 0 < M. <0.6. (Contractor's
suits are obtained for several tempe.-ature ratios, the abstract)
lowest being 4 to 1, and for a state of rarefaction vary-
ing from free molecular to the transition regime. The
numerical results are compared with results c.f a mo- 2498
ment method, using 4 moments, and a first iterate
method. The results of this moment method are found Pr'nceton U. Dept. of Aeronautical Engineering-, N. J.
to be insufficiently sensitive to variations in the plate
temperature ratio. The numerical results for a tern- RESEARCH ON HIGH SPEED GAS DYNAMICS, by S. M.
perature ratio of 4 to 1 correlate reasonably well with Bogdonoff. Final rept. Sept. 1.L, 1958-Sept. 15, 1962,
results of a linearized 8 moment method through use of llp. (AFOSR-4542) (AF 49(638)465) Unclassified
a modified rarefaction parameter. (Contractor's
abstract) The original work under the subject contract was heavily

concentrated on problems af boundary layers and viscous
flows. The emphasis has shifted somewhat to
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hypersonics, low density phenomerna 2nd magnetohydro- 2501
dynamics, and a facility development to permit expert-
mental studies in a range heretofore not available in the Princeton U. [Dept. of Aeronautical Engineering IN. J.
laboratory.

ASYMPTOTIC TI4EORY OF SPHERICAL ELECTRO-
STATIC PROB?• Vli A SLIGHTLY IONIZED, COLLI-

2499 SION-DOMINATED GAS, by L M. Cohen. [1962] [Sp.
incl. diagrs. tables, refs. (Sponsor-d J--ntly oy Air

Princeton U. [Dept. of Aeronautical E..ineering] N. J. Force Office of Scientific Research under AF 49(638)465
and Atomic Energy Commission) Unclassified

LEADING EDGE OF A SHOCK-INDUCED BOUNDARY
LAYER, by M. Sichel. [1962] [13kp. incl. diagrs. Published in Phys. Fluids, 7. 6: 1492-1499, Oct. 1963.
refs. (AFOSR-J368) (AF 49(c 38)465) AD 408590

Unclassified The problem of an electrostatic probe In a dense, slightly
ionized gas is treated by techxiques of asymptotic anal-

A pbed in Phys. Fluids, v. 5: 1168-1180, ysis. In particular, the asymptotic limits = r/),d -

Oct.IMO. -and c = T,/T_ - 0 are treated In considerable detail.

The boundary layer which is formed as a shock wave (rp, "d, T_, T+ are probe radius, Debye length, elec-

propagates down a shock tube causes both shock atten- tron, and ion temperzture, respectively). Sample in-
uation and shock curvature. Hartunian studied the tegral wurves for electrostatic potential, ion and elec-
curvature effect; however, as he points out, because of tron density are given. Probe characteristic curves
the singularities at the leading edge ef the boundary Inr 3 values of c (finite and small) and o (large) are
layer his solution is not valid where the shock wave also given. Lt in noted that these characteristics do not
touches the tube wall. A detailed study is now made of saturate for large probe potential because the influence
the flow near the leading edge of this shock-induced of the probe Is felt to very great distances from the
boundary layer for a weak shock wave. The leading probe; the shield!ng due to the space-charge sheath is
flow can be divided into a shear layer near the wall, incomplete. (Contractor's abstract)
and into a-free stream or shock region. By expanding
Navier-Stokes equations in the small parameter MI*-I 2502
and stretching the coordinates, simplified equations fur
the shear layer and shock region are obtained. The
shear layer and shock region flows Interact and it is Princeton U. [Dept. of Aeronautical Engineering] N. J.

found that tho - egion must bea zoce of non- A GRAPHITE HEATED NITROGEN WIND TUNNEL FOR
Hugoiot f-. - e the shock structure is2-dimen- CONTINUOUS OPERATION AT MACH NUMBERS UP
sional. in approximate solution of the shock shape is T 20, by R. P. Shreeve and S. M. Bogdonoff. [1982]
obtaIned by replacing the shock region by an oblique [251p. incl. Pils. diagre. table. (AF 49(638)465)
shock which is approximately matched to the shear Unclassified
layer. (Contractor's abstract)

Published in Advances in Hypervei Jty Techniques;
2500 Proc-. ofe Second Symposium, Denver, Colo. (Mar.

20-21, 1962), ed. by A. M. Krill. New York, Plenum
Princeton U. [Dept. of Aeronautical Engineering] N. J. Press [1962] p. 1-25.

STRUCTURE OF WEAK NON-HUGONIOT SHOCKS, by Various forms of heaters have u.,en uaed to preheat the
M. Sichel. [1962] [101p. incl. diagrs. refs. (AFOSR- test gas an, thus prevent condensation from occrring in
J1049) (AF 49(638)465) AD 418301 Unclassified the nozzles of wind tunnels at Mach numbers greater

than 5. By using heaters, conventional wind tunnel tech-
Also published in Phys. Fluids, v. 6: 653-662, May niques have been used at Mach numbers up to about 12

in air. For higher Mach numbers, there exists a serious
problem of obtaining nonoxidizing heater materials to

As the curvature of shock waves increases, the shock obtain stagnation temperatures exceeding 2, 800°? while
structure becomes 2 dimensional, and the usual operating at high stagnation pressures. The oxidation
Hugonlot Jump conditions no longer hold. An equation problem was avoided by using nitorgen as the test gas
has been derived for the structure of such a 2-dimen- (since it Is diatomic and very similar to air) with
sional non-Hugoniot shock in the case of weak shocks graphite as the heater material. A simple graphite re-
with Mach numbers close to one. It api~ears that the sistance heating element has been developed which has
non-Hugoniot region behaves as an azoustic wave driven been used regularly to supply steady gas total tempera-
by higher-order viscous effects. The properties of the tures in excess of 5, 000°R at total pressures up to about
viscous-transonic or V-T equation have been investi- 1,000 CO a. With these stagnation conditions, condensa-
gated. The V-T equation appears to be a combination tiog would be avoided in an expansion of the gas in the
of Burgers' equation for weak normal shock structure nozzle to a test section Mach number of greater than 20.
and the transonic equation. It is shown that the structure The system has been designeci fý,r continuous operation
of oblique shocks is a similarity solution of the V-T and is currently limited only by the capacity of the aux-
equation. Proper formulation of boundary conditions is iliary equipment.
considered and a uniqueness proof is given for a par-
ticular restricted boundary value problem.
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2503 use of a flow reactor for the measurement of chemical
reaction rates, on the assumpion that steady-state ki-

Princeton U. Dept. of Aeronautical Engineering, N. J. netics prevail in the reactor. The ways in which turbu-
lence may effect the reaction rate are defined, and varin-

EVALUATION OF SWIRL ATOMIZER SPRAY CHARAC- tion of the rate with respect to temperature is established.
TERISTICS BY A LIGHT SCATTERING TECHNIQUE, by
N. Cohen and M. Webb. Feb. 8, 1962 [70kp. incl.
illus. diagrs. (Aeronautical Engineering Iab. rept. no. 2506
597) (AFOSR-2525) (AF 49(638)938) AD 274968

Unclassified Princeton U. Dept. of Aeronautical Engineering, N. J.

The Sauter mean diameter of the droplets produced by REACTION MINETICS IN TURBULENT FLOWS, by I.
a swirl-type atomizer was measured over a wide range Glassman and 1. J. Eberstein. [1962] [191p. incl.
of injector pressure drop, ambient gas density, and diagrs. tables, refs. (AFOSR-64-0146) (AF AFOSR-
ambient gas viscosity. The measurements were em- 62-90) Unclassified
ploying the optical (light scattering) technique developed
at Princeton by Dcbbins (item no. PRL 04:003, Vol. H3). A phenomenological approach to the problem af evaluat-
Repeatability of results was established within the ex- Ing reaction kinetics in turbulent flows is pre3ented.
perimental error, which was found to be reasonable The conditions under" which steady state kinetics may be
despite the numerous but small systematic errors as- applied, temperature or concentration terms dominate,
sociated with the measurements. It was established and the rate evaluated at which the mean quantity may be
that the light scattering technique could be conven- used with sufficient accuracy are derived. The effect
iently applied to droplet measurements. of longitudinal heat transfer in turbulent flow reactors

also is discussed. (Contractor's abstract)

2504
2507

Princeton U. Dept. of Aeronautical Engineering, N. J.
Princeton U. (Dept. of Astronomy] N. J.

RESEARCH ON SOLID PROPELLANT COMBUSTION
INSTABILITY, by R. H. W. NVaesche and J. Wenograd. RED GIANTS OF POPULATION IL II, by M.
Final progress rept. May 1, 1961-Apr. 30, 1962. Schwarzschlld and R. Hirm. [1962] [81p. incl. dlagrs.
Aug. 3, 1962 [10kp. incl. dlagrs. (Aeronautical F.ngi- tables. (AFOSR-J300) (AF 49(638)298) AD 408038
neering rept. no. 564) (AFOSR-3277) (AF 49(638)- Unclassified
1073) AD 284238 Unclassified

Also published in Astrophys. Jour., v. 136: 158-165,
The complex interaction of an oscillating pressure July 1962.
field with the flame of a burning solid propellant was
studied. An understanding of this interaction is a basic In continuation of the work described in Paper I of this
necessity in the elucidation of the fundamenal physico- series (item no. 2508, Vol. VI) a sequence of 70 core
chemical processes governing the acoustic instamily models has bee' constructed for a red giant of popula-
of solid propellant rocket motors. An oscillator-driver tion II, covering the helium flash. This phenomenon
capable of subjecting a burning solid propellant surface occurs when helium-butrning starts in the contracting
to suitable pressure oscillations was developed. Theo- core. Because of the high degeneracy in the core, the
retical consideration of the ctý,nection between the burn- new energy source causes heating, not an expmnsion.
ing rate response function of a solid propellant and the The rise of the temperature accelerates the helium-
acoustic admittance of the surface lead to the conclu- burninC, and thus a thermal runavwy occurs, which
sion that at low irequency the product gas is emitted terminates only when the core becomes non-degenerate.
isothermally rather than isentropically. This neces- Subsequent helium-burning carimes rapid expansion and
sitates a change is the relationship between the burning cooling. At the peak of the helium flash the temperature
rate response function and thz- acoubtic admittance, reaches over 300 million degrees. The rute of energy

liberation at this peak corresponds to aboit 1012 solar
2535 luminosities. Practically none of this energy penetrates

the thermal blanket of the nondegenerate outer layera cl
Princeton U. Dept. of Aeronautical Engineering, N. J. the helium core. The evolution at the peak is so flast

TURBULENCE EFFECTS IN CHEMIICAL REACTION that the time interval between successive numerical
KINETICS MEASUREMENTS, by I. Glassman and I. a. models had to be reduc,-d to as low as 2 sec.
Eberstein. [1962] [3kp. incl. dlagrs. refs. (AFOSR-
J1012) (AF AiOSR-52-90) AD 417862 Unclassified 2508

Presented at Seventeenth annual meeting of the Amer.
Rocket Soc., Los Angeles, Calif.. Nov. 13-18, 1962. Princeton U. [Dept. of Astronomy] N. J.

Alsonublished inALAAJour., v. 1: 1424-1426, June 1963. RED GIANIS OF POPULATION IL I, by M.

Possible sources of error that may arise in chemical Schuarzschild and H. Selberr. [1962] [8]p. incl. diagrL.Possblesoures f eror hatmay ris in hemcaltables. (AFOSR-J301) (AF 49(638)298) AD 408039
kinetic measurements due to turbulent fluctuations are tnc(Assi08ed
examined. The interest in the problem stems from the Unclassified
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Also published in Astrophys. Jour., v. 13C. 150-157, dation and reduction analyses of the solid and melted
July H2-.materials, it was shownc that a species exists which is

stable only at low temperatures. This low temperature
The present model sequence, which stops just at the species undergoes typical chemical reactions.
onset ot helium-burning, is being published (even though
it 13 3 yr old and shows stisfactory agreement with
that published already by Haselgrove and Hoyle) in part 2511
to give more detailed numerical data than these authors
have given, and in part to form a basin for a more re- Princeton U. [Dept. of Chemistry] N. J.
cent investigation (Schwartschild and Harm 1961), in
which the helium flash was followed through in detail FORMATION AND DISSOLUTION OF PLATINUM OXIDE
and which is to be described more thoroughly in the FILM: MECHANISM AND KINETICS, by S. W. Feldberg,
second paper at this series. The aim of the present C. G. Enke, and C. E. Bricker. 11962] [9p. incl.
work is solely the investigation of the physical develop- diagrs. tables, refs. (AFOSR-J896) (AF 49(638)467)
ment of the inner portions of population II red giants. Unclassified
Accordingly, the structure ot the outer convective enve-
lope was approximated by simple formulae of low accu- Presented at meeting of the Electrochem. Soc.,
racy. This has the consequence that the radii of the Los Angeles, Calif., ,May 6-10, 1962.
models derived, as well as their positions in the
Hertuprung-Russell diagram, cannot be very precise. Also publi.hed in Jour. Electrocinem. Soc., v. 110:
(Contractor's abstract) 19B , iiW-' 63.

Oxi'ie film formation on a smooth platinum electrode in
2509 perchloric acid solution has been studied as a functlin

of potential, current, time, and electrode history, using
Princeton U. [Dept. of Chemistry] N. J. constant current and controlled potential techniques.

Anodic film formation proceeds through 2 single elec-
ANALYSIS OF THE HYDROXYL RADICAL VIBRATION tron steps: a slow step followed by a fast (reversible)
ROTATION SPECTRUM BETWEEN 390CA AND 11500 A, one. During film reduction, the fast step occurs first,
by A. M. Bass and Jr Garvin. [1962] F101p. incl. followed by the slow step. In the case of constant cur-
illus. tables, refs. (in cooperation with National Bu- rent reduction, the slow step does not occur, and the
renu of Standamrds, Washington, D. 7., CSO-680-56-30) film is exactly half-reduced. Complete reduction re-
(AF 18(603)134) Unclassified quires several hours at a controlled potential. Three

electrode states are thus clearly defined: oxidized, half-
Publishea in Jour. Molec. Spectros., v. 9: 114-123, reduced (active), .nd completely redu,.'ed or clean. A
Aug. 1962. single kinetic equation quantitatively rtelates the current,

potential, and time parameterz, predicts the initial rate
The visible and .ar infrared spectrum of the vibration- of open-circuit potential decay follcc-ing film formaitior,
rotation bands ot the hydroxyl radical in its ground and strongly suggests that the oxide is a chemisorbed
state has been analyzed. Wave numbers and identifica- film.
tions for the lines in 26 bands are presented. Energy 2512
level schemes for the seventh, eighth, ninth, and tenth
vibrational levels are given, along with molecular con- Princ. 1. Dept. of Chemistr./, N. J.
stants. The results agree well with night-sky studies.
Several unidentified features of the emission are re- ELECTROCHEMISTRY OF TILMS, by C. G, Enke.
ported. (Contractor's abstract) Fim rept. Oct. 7, 1960-0,t. 31, 196!t. 8p. incl.

dlagrs. (AFOSR-4876) (AF 19(638)973! AD 416507
2510 Unclassified

The work on the silvwr -jilver chloride system using the
Princeton U. [Dept. of Chemistry] N. J. stabilized dc operation.i amplifiers started by applying

a current step to a sil'/er electrode and observing the
OXIDATION-REDUCTION ANALYSIS OF CRYOGENI- potential change as a function of time. The formation of
CALLY STABLE PRODUCTS OF DISSOCIATED WATER a silver chloride filri was found to be a fast and reversi-
VAPOR, by H. M. Gladney and D. Garvin. 11962] [13p- ble rection. Several interesting phenomeia were obd
incl. table. (AF 18(603)134) Uncla~slied served. A peak in the potential, when applying an anodic
Published In Jour. Phys. Cicem., v. 66: 1560-1562, be caused by the mucleation of silver chloride islands on

the electrode. Fecondly, a very larve capacitance was
Deposits having similar characteriics are obtained observed; L'ds -- ould be caused by eithel a much larger

"by t g t relectrode are2 than ca!culated or to specific adsorption of
by trapping at . the products irou discharged H2 0 reactant, or tlth. Finally It was obsered that the film
vapor or H2 0 2 , cr froto the reactoras of H atcms with passivates w en an anodic cL-rent is run fcr a long periodo or 03. The deposits are paruy cr.stallized, recrys of time. Th - electrode under a microsctpe was iour' to
taltized with evolution of 0 on warming, and f•orm~s consist of; layer of porous silver. This would give a iarg%.
ota ratsed sieolutions CC H202 on w earing. From oxn - surface ar a and partly explain the l.rge capcitar-es ob-

concentrated solutions of H 2 02 onmserved. Tie data taken on the completed apparatus indi-
cated a wilue f.r the double layer capacitance on a silver

-~5(c -
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electrode of approximately 60 mf/cm2 . A preliminary 2516
set of runs to determine the kinetics of the silver
chloride reaction gave sbraight line plots according to Princeton U. [Dept. of Mathematics] N. J.
theory, but the slopes of the lines were not the same
for the varioub values of the currents used. THE ROLE OF MATHEMATICS IN THE RISE OF

MECHANICS, by S. Bochner. [1962] [181p. (AFOSR-

2513 J326) (AF 49(638)578) Unclassified
Also published in Amer. Scientist, v. 50:. 294-311,

Princeton U. [Dept. of Electrical Engineering] N. J. JunO 1962.

ON ZOMPLETENESS OF BASIS FUNCTIONS USED FOR Some observations are made on the mathematical nature
'IGKNAL ANALYSIS, by P. R. Clement [1962] [9p. of mechanics. The Greeks had a systematic mathemati-

(AFOSR-J923) (AF AFO6R-62-312) AD 416556 cal astronomy but outside of this they seemingly did not
Unclassified arrive at a theoretical mechanics or theoretical physics

that was equal in status totheir mathematics. Their
Also published In SIAdM Rev., a. 5: 131-139, Apr. 1963. mechanics was only an assortment of achievements.

Modern mechanics came into being soon after the
Some of the classical results relating to the questions Renaissance. The seventeenth century in mechanics ex-
of completeness and closure in the theory of approxima- tended from Stevin to Newton and culminated in New-
tion are presented. Furthermore, some applications ton's Principia. The eighteenth century extended from
of these results are made. The choice of a set of ba3ic Newton and Lelbnlz to Lagrange and culminated in his
functions is guided by the characteristics of the class Mecanique analytique, the nineteenth century in me-
of functions to be approximated, and if physical imple- chanics extended from Lagrange and Laplace up to the
mentation of an approximating model in an analog sense, stirrinF ; of quantum theory in 1900. In the tweitieth
shouid be made by considerations in network synthesis century, the leading new theories of mechanics became
theory. The latter problem Is not treated, more than before, direct and full representatives of the

new physical theories of which they are a part and can
hardly be isolated from them for separate analyses. To

2514 characterize them: the seventeenth century was an age
of revelation, the eighteenth century was an age of

Prtnceton U. Dept. of Mathematics, J. J. patristic organization, and the nineteenth century was an
age of canonical legislation.

ON AXIOMATIC HOMOLOGY THEORY, by J. MWinor.

[1961] [5)p. [AF 49(638)431] Unclassified
2517

Also published in Pacific Jovr. Math., v. 12: 337-341,
Spr--g .762T. Princeton U. Dept. of Mathematics, N. J.

The main object of this note is to show that there is es- A NEW APPROACH TO ALMOST PERIODICITY, by S.
sentially only one additive homology theory and one Bochner. i19621 [5]p. (AFOSR-J517) JAF 49(638)5781
additive cohomology theroy, with given coefficient AD 415315 Unclassified
group, on the caegoryAso published in Proc. Nat'l. Acad. Sci., v. 48: 2039-

2043, e~c. 1962.

2515
Six theorems on almost piriodic and almost automorphic

Princeton V. [Dept. of Mathematics] N. J. functions are presented and discussed. Various theorems
of P. Bohl, H. Bohr, 0. Neugebauer, J. Favard, S.

ENTIRE FUNCTIONS IN SEVERAL VARIABLES WITH Bochner, and others are subsumed for portions of this
CONSTANT ABSOLUTE VALUES ON A CIRCULAR work.
UNIQUENESS SET, by S. Bochner. [1961] [5p.
(AFOSR-J324) (AF 49(r38)578) Unclassified

2518
Also published in Proc. Amer. Math. Soc., v. 13:

M--1 2_0 W 62. Princeton U. [Dept. of Mathematics) N. J.

The auCor generalizes a result of R. Bonjanic and W. COHOMOLOGY OPERATIONS, by N. E. Steenrod and
Stoll in proving that if for an entire function we have D. B. A. Epstein. Princeton University Press, Prince-
tf(40) = I on a set S then f(z) is a homogeneons poly- ton. 1962, 138p. (Annals of Mathematics Studies no.
nomial. The general point set S has the following 50) (AF AFOSR-62-193) Unclassified
properties: (1) S is circular, that is, if (CI"..., rn)'S,

then also (-I•It. Cn')cS for any [tl = 1; (2) S is con- As the first book on cohomology opera'lons, this volume

nected; (3) S is a uniqueness set for entire functions, in contains lectures given by the creator of the operations

,he sense that iL f(z) is 0 on S it is a 0. The author oh- known as Steenrod squares Sqi and the pth reduced

tains the precise function of f and applies his results to powers P1, where i = 0, 1... and p is a prime number.
definite functions in the matrix space. There are 8 chapters, together with an aeoendil,
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2519 weasured as overt errors, and also in terms of time of
rez.rw.e. A total of 5 groups of high-school boys, 10 in

Princeton U. IDpt of Psychology] N. J. each group, participated In the exeriment. An original
set of 3 groups each learned a 4-unit identification task,

PSYCHOPHYSICS OF TIME-VARIANT STIMULL THE followed by the learning of an augmented task composed
ABSOLUTE THRESHOLD FOR ACCELERATED MO- of the original 4 units plus 2, plus 4, and plus 6, re-
TION, by R. D. L. Fillon. [1962] [45]. incl. dlagrs. spectively. Two additional groups learned tasks as
tables, refs. (AFOSR-2521) (AF 49(638)381) follows: 2 units, plus 4 units; 6 units, plus 4 units.

Unclassified The object was to measure how much interference oc-
curred, In the second task, among the "old" units as

The utility of basic threshold determinations for accel- compared with the "new" ones. The results were as
erated motion was noted, especially within the context follows: (1) Interference, as reveal.ed by time scores,
of a servo-system model of behavior which emphasized increased more rapidly within the "new" units than
the sensitivity of organisms to time-variant stimuli, within the "old", as more were added to the original 4-
Thresholds were obtained using both accelerated and unit task. (2) Interference among "new" units of the
constant-velocity motion displayed on an oscilloscope, augmented task -;ac in all cases significantly less than
I was found that the absolute threshold for acceleration, among the same number of units in original learning,
and the difference threshold for velocities resulting but increased at approximately the same rate with num-
from accelerated velocity, were unusually high. ber of units, (3) As measured by overt errors, tnterfer-
Graphic analysis showed that neither a fixed value of ence of the "lntra-task" variety was moderate within the
acceleration, for a fixed velocity increment, nor a con- "old" units of the second task, highest within the "new"

units. In contrast, importations between old and new
stant Weber fraction ( could account for the units occurred with low frequency in both directions,

V and (4) The occurrence of interference was compared
threshold values obtained under all conditions of dis- for 2 total tasks of 6 and 10 units, learned in the se-
play size and Initial velocity. Suggestions and ccm- q'sences 2 plus 4 and 4 plus 2; and 4 plus 6 and 6 plus 4.
meats were =ade concerning modifications of experi- When the larger task was learned first, the amount of
mental design for future research. interference in the second (augmented) task was quite

low. However, when the total interference was com-
2520 pared, no significant differences between the 2 different

sequences were found. The results are discussed in
terms of their general significance for the operation ofPrinceton U. Dept. of Psychology, N. J. interference in Identification learning and for the cffi-

VISUAL VELOCITY DISCRIMINATION: EFFECTS OF ciency of various learning sequences.
SPATIAL AND TEMPORAL CUES, by F. J. Mandriota,
D. E. Mintz, and J. M. Notterman. [1962] [2]p.
(AFOSR-J185) (AF 49(638)381) AD 400178 Unclassified 2522

Also p3blished in Science, v. 138: 437-438, Oct. 19, 1962. Princeton U. Frick Chemical Lab., N. J.

Weber ratios were obtained for visual velocity dis- RHEOLOGY OF POLYTETRAFLUOFVOETHYLENE, by
crimlration under 3 topographic conditions with the A. V. Tobolsky, D. Katz, and M. T"•kaashi. [1961]
same subjects and psychophysical procedures. The [1]p. incl. diagra. tables. [AF 49(838)974]
conditions differed regarding the presence of either Unclaqifled
temporal or spatial cues, these being correlated in
magnitude with stimulus velocity. Systematic effects Published in Jour. Polymer. Sc!., Part A, v. I:
of the cues upon the level of velocity discrimination 463-489TJi. 1963.
were noted. (Contractor's abstract)

The rheology of polytetrafluoroethylene above its melt-
ing point was studied by the technique of stress relaxa-

2521 tion. The temperature shift for the maximum relax-
tion time at various temperatures fits the WLF equation,

Princeton U. [Dept. of Psychology] N. J. if the value of Tg is taken to be 110°C. Degradation of
the polymer becomes appreciable ak.,ve 380'C. Master

SITES OF INTERFERENCE IN A MULTI-UNIT IDEN- stress relaxation curves were constructed from the
TIFICATION TASK, by R. M. Gagne and J. M. data between 3368 and 380'C. The continuous distribu-
Fleming. [1962] [IlIp. incl. diagrs. tables. tion of relaxation times was obtained, and also the dis-
(AF AFO6R-62-197) Unclassified crete distribution of relaxation times by procedure X.

The contribution of the maximum relaxation time to the
Published in Psychol. Repts., v. 11: 765-775, Dec. total flow viscosity indicates that the molecular weight
IMF.- distribution of the sample used was narrow.

A study was undertaken to determine the amount and
location (site) of interference when new units are
added to a previously learned identification task. The
tasks used involved nonsense figures projected by
slides as stimili, and responses made to spring-return
toggle switches on a sloping panel. Interference was
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2523 domain in the energy variable by a domain in the angular
variable. The former (latter) domain has a very simple

Princeton U. Palmer Phytseal Lab., N. J. connection with the domain of meromorphy of the Lap-
lace (Mellin) transform of the potential with respect to

GRAVITATIONAL FIELD ENERGY AND goo, by C. W. the radius. (Contractor's abstract)
Misner. [1962] [121p. incl. refs. (AFOSR-4529)
(AF 49(638)304) Unclassified

2526
Also published in Phys. Rev., v. 130: 1590-1594, May
Ts, 13. Priaceton U. Palmer Physical Lab., N. J.

It is shown that one of the family of "generalized rnergy THREE-DIMENSIONAL GEOMETRY AS CARRIER OF
density" definitions being investigated by Komar, one INFORMATION ABOUT TIME, by R. F. Balerlein,
for which the generalized energy density is made positive D. H. Sharp, and J. A. Wheeler. [1962] [2]!. (AFOSR-
definite by use of minimal surfaces, leads to a total J786) (AF 49(638)304) AD 407730 Unclassified
"generalized energy". This "geneialized energy" is:
(a) undefinable for closed oniverses, (b) not conserved A Phys. Rev., v. 126: 1864-1865,
for some asymptotically flat spaces, and (c) not the cor- June I, in 1e.

rect total energy for the Oppenheimer-Snyder collapsing
star metric where the metric in a neighborhooo of in- A geometry of curved empty space which evolves in time
fifity is identically the Schwarzschild metric, in accordance with Einstein's field equations may be

termed a "geometrodynamical history." Such a history
can be specified by giving on a 3-dimensional space-like

2524 hypnrsurface ("initial surface") (1) the geometry in-
trinsic to this surface and (2) the extrinsic curvature of

Princeton U. Palmer Physical Lab., N. J. this surface. However, the intrinsic and extrinsic
curvatures of the surface cannot be specified independent-

WAVES NEWTONIAN FIELDS, AND COORDINATE F ly, but have to satisfy the initial value equations of
FUNCTIONS, by C. W. Misner. July 1962, 22p. !ncl. Foures and LAchnerowicz (analogous to div E = 0 and div
refs. (AFOSR-4530) (Sponsored jointly by Air Force B = 0 in electromagnetism). An alternate way of specl-
Office o; Scientific Research under AF 49(638)304 and fying a history is outlined in which the intrinsic geome-
National Science Foundation) Unclassified try is given freely on each of 2 hypersurfaces, and

nothing is specified as to the extrinsic curvature of
Presented at Conf. on Relativistic Theories of Gravita- either. In the special case in which the 2 so-specified
tion, Warsaw (Poland), July 1962. 3-geometries are nearly aJLke-a procedure is outlined

in order to find the following from Einstein's equations:
Three topics are discussed concerning fields in the (1) the invariant space-time interval between an arbi-
neighborhood of infinity in asymptotically flat spaces: trary point on one surface and a nearby point on the
(1) the wIve-front theorem which shows that the flux of other surface (and thus the 4-geometry intericr to theenergy decreases faster than hir 3 

on any t = constAnt thin sandwich); (2) the extrinsic curvature of the sand-surface of an asymptotically rectangular coordinte sys- wich; hence (via the rest of Einstein's equations) (3)turfae on an asymptotically flatansp lace r (2)otdidenate- the entire enveloping 4-geometry or geometrodynamical
tern in an asymptotically flat space; (2) the identifica- history); and finally (4) the time-like separation of the
tion of total energy-momentum pu and the coordinate original surfaces and their location in spacetime. In

invariant PIu/r asymptotic behavior of specific "New- this sense two 3-geometries carry latent information
tonian" components of the metric; (3) the definition of about time. (CoAtractor's abstract)
"gauge scalar" wave amplitudes which describe gravi-
tation radiation escaping to infinity (or short waves in
any weak field region). In addition there is brief men-
tion of quantum theory and some indications that space- 2527
like surfaces might exist in a quantized geometry.

Princeton U. [Palmer Physical Lab. I N. J.

2525 THE PROBLEM OF MEASUREMENT, by E. P. Wigner.
[1962] (10)p. incl. diagr. refs. (AFOSR-J788) (AF 49-

Princeton U. Palmer Physical Lab., N. J. (638)304) AD 413381 Unclassified

COMPLEX ANGULAR MOMENTA IN POTENTIAL Also published in Amer. Jour. Phys., v. 31: 6-15, Jan.
SCATTERING, by M. Froissart. [1962 116. (AFOSR- 1963.
5115) (AF 49(638)304) Unclassified

The standard theory of measurements in quantum me-
Also 2ublished in Jour. Math. Phys., v. 3: 922-927, chanlcs is reviewed with special emphasis on the con-

ceptual and epistemological implications. It is concluded
that the standard theory remains the only one which is

The S matrix associated with a central potential is compatible with present quantum mechanics. Hence, if
shown to be meromorphic in the energy and angular one wants to avoid the conclusion that quantum mechan-
momentum variables under very broad conditions. ics only gives probability connections between
The domain of meromorphy contains the product of a
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subsequent observations, the quantum-mechanical 2530
equations would have to be modified. Particular atten-
Uta is paid to the case that the measuring apparatus Princeton U. Palmer Physical Lab., N. J.
Is macroscopic and its state vector not accurately
known before the mea,,urement. (Contractor's abstract) PIONIC NUCLEI, by R. F. Peierls and S. B. Trelman.

(1962] 3]p. (AFOSR-J792) (AF 49(638)304) AD 413691
Unclassified

2528
Also published in Phys. Rev. Ltrs., v. 8: 339-341,

Princeton U. Palmer Physical Lab., N. J. Apr. 1962.

THE UNIVERSE IN THE LIGHT OF GENERAL RELA- Explanations of the near equality of the r,0 and C masses
TIVITY, by J. A. Wheeler. (1962] [371p. (AFOSR- are presented. The 710 and C are interpreted as loosely-
J789) (AF 49(638)304) AD 411442 Unclassified bound nuclei made up of 4,7 with quantum numbers that

forbid 2-' and 3-v decays in the absence of electromag-
spublished in Monist, v. 47: 40-76, Fall 1962. netic interactions. For the 10, this is consistent with

It is noted that in various symposia on relativity there the 0-4 quantum number assignment. The quantum r ,rs-
are 2 trends: (I) Interest has fallen in inventing new hers 0++ (I = 1) are assigned to the ý, and implications
theories of gravitation, spacetime, and the expanding are discussed.
universe; and (2) Increasing numbers of investigators
share the conviction that Einstein's 1915-1916 analysis
of the curvature of space by energy is a unique theory 2531
of unrivalled scope and reasonableness, against w rich
no objection of principle or observation has even been Princeton U. Palmer Physical Lab., N. J.
sustained, and out of which one should now try to read
the deeper meaning and consequences. It is concluded FURTHER RESULTS IN TOPOLOGICAL RELATIVITY,
that general -elativity plus the quantum principle, where by D. Finkelstein and C. W. Mlsner. 11962] [5kp. incl.
necessary supplies a rationale for cosmology. The diagr. (AFOSR-J795) (AF 49(638)304) AD 408795
study of the dynamical evolution of a geometrodynamical Unclassified
model universe has already provided some guidance In
understanding the properties of the real universe. .Also pblished in Colloq. Internationaux du Centre Nat'l.
However, there are many fascinating and still unsolved C e ý R erhe Scientifique; Les Thtories Relativistes
queetions of principle connected with the development of de la Gravitation, Royaumont (France) (June 21-27,
such a curved empty space. Further straight-forward 1959), Paris, CRNS, No. 91: 409-413, 1962.
analysis of the consequences of general relativity and the
quantum principle appears to be the route most likely The basic question that has stimulated these researches
to lead to a clearing up o these issues and to new in- into topological questions is, can a purely gravitic
sight into the past and future of the universe, structure conceivably have half-integer spin? It includes

further properties of an interesting by-product of the
2529 program, the <-* geon>>.

Princeton U. [Palmer Physical Lab. I N. J. 2532

THE SCIENTIST: HIS INCREASED RESPONSIBILITIE, Princeton U. Palmer Physical Lab., N. J.
by M. W. Wigner and E. P. Wigner. [1962] 17p.
(AFOSR-J790) (AF 49(638)304) AD 411286 ADAIR SPIN ANALYSIS WITH PARITY NONCONSERVA-

Unclassified TION, by S. B. Tretman. [1962] [lp. (AFOSR-J796)
[AF 49(638)304] AD 413401 Unclassified

Published in Hungarian Quart., v. 3: 1-7, Apr. -July

TOW2. Also published in Phys. Rev., v. 128: 1342. Nov. 1,
1962.

The new tasks confronting physical scientists can be
grouped rather loosely into 3 categories, none ci which A variation of the Adair spin analysis is considered for an
can be completely separated from the others nor from unstable boson produced in association with a hyperon
the scientist's traditional occupations of teaching and re- whose decay violates parity conservation. (Contractor's
search. They comprise first, technical work for the abstract)
economy and defense of the country; secondly, service
in governmental positions or committees, furnishing
information and advice of a scientific nature concerning 2533
new projects problems in international tensions, and
finally, participation and leadership in efforts to lessen Princeton U. Palmer Physical Lab., N. J.
international tensions, a responsibility arising from the
unique position of the scientist in world affairs. SOME EXPERIMENTAL CONSEQUENCES OF TRIANGLE
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SINGULARITIES IN PRODUCTION PROCESSES, by pion or electron-proton scattering additional form fac-

P. V. Landshoff and S. B. Treiman. [1962] [4]p. incl. tors and energy dependence of cross section. The pos-
diagr-3. (AFOSR-J805) (AF 49(638)304) AD 413491 sibility of experimental detection of the break-downs of

Unclassified electrodynamics is discussed.

Also published in Phys. Rev., v. 127: 649-652, July
15, 1962. 2536
The infinite anomalous threshold singularities in the
amplitude for a production reaction may, in certain Princeton U. Palmer Physical Lab., N. J.
circumstances, lie close to the physical region. The
possibility then arises that they can be 'detected' PROBLEMS ON THE FRONTIERS BETWEEN GENERAL
through characteristic peaking effects which they pro- RELATIVITY AND DIFFERENTIAL GEOMETRY, by
duce, as sometimes happens for the more familiar J. A. Wheeler. (1962 120]p. incl. table. (AFOSR-J814)
pole-type singularities. Examples based on triangle (AF 49(638)304) AD 413593 Uticlassified
graphs are discussed. (Contractor's abstract)

Als pulished in Rev. Modern Phys., v. 34: 87/3-892,

2534
This review is adapted from a report presented at the

Princeton U. Palmer Physical Lab., N. J. 1962 American Mathematical Society Institute on Rela-
tivity and Differential Geometry at Santa Barbara. The

REGGE POLES IN HIGH-ENERGY ELECTRON SCAT- principal part reviews some exct solutions, describes
TERING, by R. Blankenbecler, L. F. Cook, Jr., .and new insights that they lead to, and places these in the
M. L. Goldberger. [1962] [13]p. incl. diagrs. refs. context of modern problems in differential geometry.
(AFOSR-J811) (AF 49(636)304) .D 413504 Unclassified Historical and theoretical discussion of general rela-

tivity is given.
Also published in Phys. Rev., v. 128: 2440-2454,
Dec. "F----7

2537
The possibility that the photon is described by a Regge
trajectory is considered, and the effect of this assump- Princeton U. Palmer Physical Lab., N. J.
tion on the analysis of electron-pion, electron-nucleon,
and electron-helium scattering is exmined in some de- ELEMENTARY PARTICLES OF CONVENTIONAL FIELD
tail. Partial-wave projections for the various ampli- THEORY AS REGGE POLES, by M. Geli-Mann and
tudes are made in the annihilation channel, and a rrulti- M. L. Goldberger. [1962] (3]p. incl. refs. (AFOSR-
particle unitarity condition is formally imposed by use J818) (AF 49(638)304) AD 413697 Unclassified
of the NAD matrix formuJz#Inn. Since the photon does
not have a fixed spin of one, the spin matrix structure A lished in Phys. Rev. Ltrs., v. 9-. 275-277,
is considerably more complicated than in the conven- W 15E192
tional theory. The amplitudes are written in terms of
toe Regge poles corresponding to the photon, P-w Conventional field theory is examined in low order per-
meson, etc., .and the resulting cross sections are turbation theory. To all the fourth order of PS-PS pion-
giv.n in the interesting high-energy limit. The essen- nucleon theory, it is shown that all the angular momentum
tial change due to the Regge behavior of the photon is poles vary with energy except for the nucleon pole.
an over-all nonintegral power of the energy occurring However, the Regge nature of the nucleon is implied
in the cross section. The effect of this factor can be from the study of the radiative corrections to it by a
experimentally tested and this possibility is discussed, virtual neutral vector meson. The paths of the trajec-

tories so calculated show many of the characteristics
expected from the Regge formalism. This indicates

2535 that the Regge pole boundary conditi,•s might be con-
tained in conventional field theory as well as in the dis-

Princeton U. Palmer Physical Lab., N. J. persion relation approach.

IS THE PHOTON AN ELEMENTARY PAJITICLE?
by R. Blankenbecler, L. F. Cook, and NA L. 2538
Goldberger. [1962] [3]p. (AFOSR-J812j •AF 49(638)-
304) AD 413537 Unclassified Priisceton U. Palmer Physical Lab., N. J.

Also published in Phys. Rev. Ltrs., v. 8: 463-465, HIGH-ENERGY GAMMA RAYS AND LOW-ENERGY
June 1, 1962. PROTONS AND DEUTERONS FROM C 12 .p FOR Ep =

The photon is associated with the Regge trajectory 14-20 MEV, by E. K. Warburton and H. 0. Fumsten.

with odd signature which has the property al(O) = 1, [1962] [10)p. incl. diagrs. tables, refs. (Sponsored
jointly by Air Force Office of Scientific Research under

corresponding to a spin-one and zero-mass physical [AF 49(638,920], Atomic Energy Commission, and
particle. The Regge analysis gives in the electron- Higgins Scientific Trust Fund) Unclassified

Published in Phys. Rev., v. 128: 1810-1819, Nov. 15,
1962.
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The 90' yield of gamma rays from proton bombardment 2540

of C1 2 wap Atudied for proton energies between 14 and
20 mev. Gamma rays are observed corresponding to Princeton U. Palmer Physical Lab., N. J.

the ground-state decay of the C12 4.43-, 12.77-, and CONCERNING THE NOTION OF TIME INTERVAL IN

15. 1-mev levels and from the C1 2(p, 0O)N1 3 reaction. S-MATRIX THEORY, by M. L. Goidberger and K. M.
Three resonance3 are observed in the yield ol the 15. 1- Watson. [1962] [3p. incl. diagr. (AFOSR-JI8) (In

mev gamma ray. These resonances correspond to N 13  cooperation with California U., Berkeley) (Sponsorea
levels at 18. 1, 18.65, and 19.8 mev. The N1 3 18. 1_ Jointly by Air Fors.- Office of Scientific Research under
mev level has a width of 330 * 100 key In the center-of- AF AFOSR-62-390 and Atomic Energy Commission)
mass system. The other 2 levels have widths less than AD 400384 Unclassified
200 key. The yields of the 4.43- and 12.7-mev gamma Also p
rays reveal little or no structure. The excitation func- ... ished in Plys. Rev., v. 127: 2284-2286,

tion Cf the C
12 (p, y0)N

1 3 reaction also shows little

structure. Angular distributions and absolute inte- For abstract see item no. 322, Vol. VI.
grated cross sections for the C1 2 (p, p')C 12 reaction

are given for the C1 2 12.7-mev level with E.l = 17.5, 2541
19. 5, and 20 mev and for the C1 2 15. 1-mev level with
Ep = 19. 5 mev. The latter Is approximately symmet- Puerto Rico U. [Dept. of Electrical Engineering] Mayaguez.

rical about 90' which suggests possible contribution
from the compound nucleus reaction mechanism. Coin- STUDY OF SPORADIC E AND OTHER FORMS OF IONI-

parison of the cross sections for C12 (p,p'y,)C 1 2 and ZATION, by [B. Dueno]. Interim final rept, [1962]
CI 2(pp')C12 gives ry./r 0. 027 * 0. 007 for the C1 2  [81p. incl. table. (AFOSR-3278) (AF 49(638)172)

Unclassified
12.7-me, state and 1. 15 0. 3 for the C1 2 15. 1-mev

state. The yield of the C12 (p, d)CII reaction was meas- A Granger Model 902 Step Frequency Iomospheric Sounder

ured by the stacked foil technique from threshold (Ep= was used to record data, every 5 min on 35 mm film,
which was compared to data on the tatal component of the

17.85 mev) to 19.8 mev. There is no evidence for earth's magnetic field obtained by means of a Varian
structure. Angular distributions are given for the Rubidium Vapor Magnetometer. Preliminary results

cl2(p,d)ClI reaction for Ep = 19. 3, 19.5, and 20. 0 seem to Indicate that there exists a relationship between

mev. The results are compared to previous work on sizable magnetic disturbances and Sporadic E. First,
the solar magnetic variation on quiet days of the geo-

the Bll(d, n)C12 reaction and it is concluded that the magnetic components in the middle latitudes are aug-
conirbiution of the compound nucleus reaction mecha- menited during the summer season, and second, Sporadic
nism to either reaction is most likely small for the E as observed by backscatter from Puerto Rico has been
bombarding energies in question. (Contractor's found to be most prevalent In the due south direction
abstract) thus suggesting some sort of geomagnetic control. One

clue that Sporadic E mnay not be independent of magnetic
activity was furnished by the radio fade out which oc-

2539 curred on Apr. 27, 1962 due to a solar flare. This
caused a depression of the magnetic field of approxi-

Princeton U. Palmer Physical Lab., N. J. mately 4 y.

PULSE SHAPE DISCRIMINATION IN P-N JUNCTION
DETECTORS, by H. 0. Funsten. 1962] [31p. Incl. 2542

diags. [F •9638)20]Unclassified Purdue U. Dept. of Chemistry, Lafayette, Ind.
Presented at Eighth Scintillation Counter Symposium,

Washington, D. C., Mar. 1-3, 1962. RARE EARTH OXIDE SYSTEMS. THE HYSTERESIS EF-
FECTS IN PRASEODYMIUM OXIDE, by P. A. Faeth and

Published in LR. E. Trans. on Nuclear Sci., v. NS-9. A. F. Clifford. [19621[5]p. incl. dlagrs. refs.
196-192, June 1962. (AFOSR-JI105) (AF 18(603)45) AD 420934

Unclassified
A pulse shape discrimination circuit for solid state par-
ticle detectors has been developed that will distinguish Also published in Jour. Phys. Chem., v. 67: 1453-1457,

between ionizing particles stopping completely within July 1963.
the junction region and those passing beyond. It Is
based upon the fact that the first kind of particles pro- For abstract see Item no. 2442, Vol. V.

duces a fast r.stng pulse in the order of nanosec where-
as tMe second kind has an added diffusion component in 2543
th -. gsec region. A circuit description and representa-
tive spectra are given. Purdue U. Dept. of Chemistry, Lafayette. Ind.

THE INFRARED SPFCTRA OF PRASEODYMIUM OXIDE
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AND PRASEODYMIUM CARBONATE, by A. F. 2545
Clifford and P. A. Faeth. [1962] [12]p. incl. diagrs.
table, refs. (AF 18(603)45) Unclassified Purdue U. Dept. of Chemistry, Lafayette, Ind.

Published in Rare Earth Research; Proc. of the COORDINATION KINETICS BY JON EXCHANGE, by
SecondiCiof., Glenwood Springs, Colo. (Sept. 24-27, D. W. Margerum and B. A. Zabin. [1962] [51p. Incl.
1961), ed. by J. F. Nachman and C. E. Lundin. diagrs. refs. (AFOSR-J7) (Sponsored jointly by Air
Gordon and Breach, New York, 1962. p. 35-46. Force Office of Scientific Research under AF 49(638)60

and Monsanto Chemical Co.) AD 400087
Several samples of PrOx have been prepared which Unclassified

have x values 1. 50 < x < 1.83; by decomposing PrO1.83 Also in Jour. Phys. Chem., v. 66: 2214-

in vacuo any x value could be prepared. The prepara- 228, ov.19
tions were analyzed for infrared-absorption acitvity in
the region 2-16 u. An absorption band at about 15 mi- Cation-exchange resin is used as a metal ion buffer to
crous appeared for all samples if the specimens were give very low but constant concentratiocs of metal ions •n
permitted access to the atmosphere. No band appeared order to control the rate of fast coordination reactions
in this region if the samples were analyzed immediately in the solution phase. The rate of formation of nickelIll)-
after their preparation. Infrared analysis of samples EDTA is used to test 2 variations of the system. Parti-
of praseodymium carbonate and praseodymiun, hydrox- cle diffusion rates limit the magnitude of the coordination
ide showed absorption activity in the same regions rate constants which can be measurea. The fraction of
where activity was noted for air-exposed praseodymium resin in the hydrogen ion form compared to sodium ion
oxide samples. It is concluded that the absorption band form has an unexpectedly large effect on the diffusion of
at 15 p for the air-exposed oxides is due to lhydration- nickel ion under conditions of low nickel loading where
carbonation effects. The band is probably indicative of the coupled resin diffusion process should depend largely
a metal-oxygen bond as proposed uy Meloche for oxide on the sell-diffusion constant of nickel ion.
systems; the band might also be due to a chemisorbed
species (CO 2 or H 2 0). A sample of praseodymium car-

bonate was decomposed in vacuo and the spectrum of the 2.-46
resultant compound was observed. A differential
thermal analysis (DTA) of the eaLrbonate N air showed Purdue U. Dept. of Chemistry, Lafayette, Ind.
that the dehydration probably is complete below 3000;
the carbonate loses CO 2 at 4700 and 63

0
°C and is sub- MULTIDENTATE LIGAND KINETICS. I. ZINC(11) AND

sequently converted to the oxide PrA1Oll near 400'C. ETHYLENEDIAMINETETRAACETATONICKELATE(II)
WITH COPPER(U) CATALYSIS, by D. W. Margerum and
T. J. Bydalek. [1962] [51p. incl. tables. (AFOSR-J9)
(AF 49(638)60) AD 400388 Unclassified

2544
Also publishedlin Inorg. Chem., v. 1: 852-856, 'lay.

Purdue U. Dept. of Chemistry, Lafayette, Ind. 196.

APPLICATION OF COORDINATION KINETICS TO THE The Zn+
2 

substitution reaction with nickel-EDTA
1 

is
SEPARATION OF METAL IONS: COORDINATION KI- 1/6500 times as fast as the corresponding Cu+

2 
reaction

NETIC CHROMATOGRAPHY, by D. W. Margerum. at 25. 0. However, the same type of kinetic expression
Final rept. Mar. 1962, 10p. incl. refs. (AFOSR-2721) is found for Zn+

2 
and 0.+2 as contrasted to radionickel

(AF 49(638)60) Unclassified exchange and their relr ve rate constants permit the
path of this type of subsitution reaction to be character-

Investigations of the kinetics of coordination complexes ized. A dinuclear reaction intermediate is proposed with
have yielded the discovery of the first coordination an iminodlacetate segment of EDTA coordinated to the
chain reactic.. These chain reactions offer the possi- attacking metal ion. The catalysis of the Zn+

2 
reaction

bility of metal complexes serving as ligand selectors by traces of C+2 is studied. (Contractor's abstmct)
and chemical amplifiers. &ich reactions may be of
great importance in ascertaining the role of trace
metals in me'allo-azymatic systems. The coordination 2547
chain reactions also may be utilized in ultratrace anal-
ysis of ligands of metal ions because of the extreme sen- Purdue U Dept. of Chemistry, Lafayette, Ind.
sitivity of Lhe reaction rate tn .',e concentration of these
stable chain propagations. Multihentate complexes with COORDINATION CHAIN REACTIONS. EXCHANGE BE-
steric hindrance are found which a -e not attacked by TWEEN ETHYLENEDIAMINETETRACETATOCUP-
other metal ions or other multidentate complexe3. These RATE(U) AND TRIETHYLENETETRAMINENICKEL(I),
co'nplexes appear to be among those most suitable for by D. C. Olson and D. W. Margerum. [1962] [']p. incl.
kinrid separations and the initially proposed applica- dlagrs. tables, refs. (AFOSR-J693) (AF 49(638)60)
tion ,*ill looks promising as a general technique; how- AD 415063 Urclassifled
ever, in the course of this study other applications of
the coordirnation chain reactions to both analyses and to Also pblished in Jour. Amer. Chem. %c., v. 85: 297-
an esamination of the role of metals in enzymatic sys- 303, F. , 163.
tems appears to be of even greater importance.

A chain reaction mechanism is propc-sed for the exchange
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of triethylenetetramhne and ethylenediamtnetetraacetate Wnen solutions of the salts of phenol or p-alkylphenols
between their nickel(H) and copper(lI) complex. This in a wide variety of solvents are alkylated with allyl or
exchange proceeds at a much faster rate than the benzyl halides, the ether (oxygen alkylation) is the sole
aqueous dissociation rate of these complexes. The product. I However, when these reactions are conducted
chain reaction is initiated by a trace of either of there in water, phenol or fluorinated alcohols, substantial
multidentate ligarns. In the chain-propagatio, st..ps, amounts of o- and p-alkylated products result. Neither
one multidentate ligand displaces another from tu, meal carbon nor oxygen alkylation is a carbonlum ion process
complex and vice versa. Very sensitive control of !.Ae but, rather, these are second-order nucleophi',ic dis-
reaction rate is possible because the chain proiagators placements. An explanation for the fact that water,
are stable liganda whose concentration can be adjusted. phenol and fluorinated alcohols foster ,arbon alkylation,
Metal ions terminate the chain and the reaction can be which invokes their strong hydrogen ba:nding capabilities,
used for trace metal determination. is proposed.

,'o48 2550

Pu-due U. Dept. of Chemistry, Lafayette, Ind. Purdue U. Dept. of Chemistry, Lafayette, Ind.

MULTIDENTATE LIGAND KINETICS. I3. THE FOR- SOLVATION AS A FACTOR IN THE ALKYLATION, OF
MATION AND DISSOCIATION OF TRIETHYLENE- AMBIDENT ANIONS: THE IMPORTANCE OF THE
TETRAMINENICKEL(U) AND TETRAETHYLENEPEN- DIELECTRIC FACTOR, by N. Kornblum, R. Seltzer,
TAMINENICKEL(U) AND THEIR EXCHANGE WITH and P. Haberfield. [1962] [7)p. incl. diagrs. tables,
RADIONICKEL ION, by D. W. Margerum, D. B. rel-.. (AFOSR-J845) (AF 49(638)324) Unclassified
Rorahacher, and J. F. G. Clarke, Jr. Oct. 1962
[111p. incl. diagrs. tables, refs. (AFOSR-64-1405) Also pblishedin Jour. Amer. Chem. S)c., v. 85: 1148-
(AF 49(638)60) AD 444458 Unclassified 14,Apr.20, 963.

Alsopublished in Inorg. Chem., v. 2: 667-677, Aug. Solutions of sodium 6-naphthoxide in a variety of solvents
have been alkylated with benzyl bromide, methyl iodide
and n-propyl bromide. The results of theat studies pro-

The kinetics of the formation and dissociation reactions of vide a clear demonstration of the ability of the solvent to
triethylenetetraminenickel(II) and of tetraethylenepenta- decide the course of an ambident anion reaction. A dis-
minenickel(ln) as well as their exchange reactions with cussion of solvent effects on the course of ambident anion
radionickel ion have been studied at 25%, g . 0. 1 pH processes is presented which distinguishes between
4. 5 to 7. 5, using spectrophotometric, titrigr.phic, protic and aprotic solvents and which emphasizes the
and radiochemical methods. It is proposed that these utility of this distinction. As a consequence, it is 'ow
4- and 5-dentate ligands react with nickel by the step- possible to correlate the dielectric constant of an aprotic
wise formation of coordinate bonds, where the rate- solvent with its influence on the alkylation process.
determining step is the formation of the first Ni-N bond Finally, the interdependence of solvent and cation effects
and the subsequent bonding is rapid. Similarly, the is explicitly recognized and employed so that insights
dissociation mechanism proposed involves the pre- concerning the ability of solvents to determine the course
equilibration of intermediately bonded species leading of ambident anion reactions are obtained.
to the rate step of breaking the last Ni-N bond. On this
basis, it is possible to estimate the equilibrium con-
stants for each of the reaction intermediates. The dif- 2551
ferences in the reaction-rate constants of t_1e straight-
chain polyamimes (having from 2 to 6 nitrogens), as Purdue U. Dept. of Chemistry, Lafayette, Ind.
well as their protonated species, can be attributed en-
tirely to atstistical Pnd electrostatic effects. This THE STEREOCHEMISTRY OF THE NUCLEOPHILIC
model shcruld be applicable to complexes containing ADDITION OF p-TOLUENETHIOL TO 1-.p-TOLYLSUL-
other metal ions and other unbranched multidentate FONYLCYCLOPENTENE, by W. E. Truce and A. J.
ligands. (Contractor's abstract) Levy. [1962] [41p. incl. refs. (AFOSR-2729) (Sponsored

jointly by Air Force Office of Scientific Research under
AF 49(638)531 and American Cyanamid Co.) AD 413842

2549 Unclassified

Purdue U. Dept. of Chemistry, Lafayette, Ind. Also lished in Jour. Org. Chem., v. 28: 679-682,
Mar. 11963.

SOLVATION AS A FACTOR IN THE ALKYLATION OF
A4BMDENT ANIONS: THE IMPORTANCE OF THE HY- Under mildly basic conditions, p-toluenethiol adds to
DROGEN BONDING CAPACITY OF THE SOLVENT, by 1-p-Eomylsulfonylcyclopentene to give trans-2-p-tolylmer-
N. Korahlum, P, J. Berrigan, and W. J. Le Noble. capto.l-p-tolylsulfonylcyclopentane. The stereochemis-
[1962117kp. incl. dlagrs. tables, refs. (AFOSR-J83l) try of the adduct was proved by an independent synthesis.
(AF 49(638)324) AD 4165,1 Unclassified An explanation, together with supporting evidence, for

the stereoselectivity involved is given. (Contractor's
Also published in Jour. Amer. Chem. Soc., v. 85: abstract)
1141-1147, Apr. X 0, 1263.
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2552 The products of the reactions of alcoholic sodium t-
butylmercaptide with vinyl chloride, vinylidene chloride,

Purdue U. Dept. of Chemistry, Lafayette, Ind. and cis- and trans- dichior ethylenes are described.

A CON VENIEN'T SYNTHESIS OF AROMATIC AND ALI-
PHATIC SODIUM SULFINATES, by W. E. Truce and 2b55
F. E. Roberts, Jr. 11962' [21p. Inc. rels. (AFOSR-
5374) (AF 49(638)531) AD 408602 Unclassified Purdue U. Dept. of Chemistry, Lafayette, Ind.

Alsob ised in Jour. Org. Chem., v. 28: 593-594, ON THE PROPERTIES OF TRIM ETHYL SILYL AZIDE,
by J. W. Connolly and G. Urry. [1962] [21p. inc.
tables. (AFOSR-J13) (AF 49(638)927) AD 444133

A method of converting thiols tn the corresponding Na Unclassified
suL'iates in good yield was reported. The thiols were
pre~pared from acrylonitrile. The 8-aryl- or alkylthion- Als ulished in Inorg. Chem., v. 1: 718-719, Aug.
propionitriles were oxidized to the sulfones in good 1962.
yield. 3-p-tolylsulfonylpropionitrile (4g) suspended in
50 ml of alcohol was treated with 10 ml of alcohol, 0. 44g The melting polo', vApor pressures, and infrared ab-
Na, and 1. 45g 1-propanet!iol. The mixture was re- sorption spectra of Me3 SiN 3 prepared by treating
fluxed 5 hr, evaporated, and the solid suspended in Me 3 SiCl with NaN 3 in the presence of aluminum azide
Et2 0 and filtered off to give 3. lg of Na l-propanethio- In tetrahydrofuran solvent are reported.
late. Acidification gave the free sulfinic acid, mp 81-
83'. The etheroal residue contained 9-propylthiopro-
pionitrile. Siitilarly, 5-propylsulfonyl-propionitrfle
gave 58% benzyl Pr suifone, mp 87-89*. Thus reaction 2556
of Et ii-p-tolylsulfonylacrylate with Na Whophenoxide
gave a m-ixture of the Et cis- and trans5-5-phenylthlo- Purdue U. [Dept. of Cherdistry] Lafayette, Ind.
acrylate. CRYSTALLINE LITHIiOMETHYLTRIMETHYJISILANE

AND SOME OF ITS PROPERTIES, by J. W. Connolly and
2553 G. Urry [1962i (AF 49(638)927) Unclassified

Purdue U. Dept. of Chetist-ry, Lafayette, Ind. Published in Inorg. Chem. , v. 2: 645-646, June 1963.

THlE METALATION AND ALKYLATICIN OF MERCAP- The reaction of Li and chloromethyltrimethyls~iane in 2-
TAU,, by W. E. Truce and F. E. Roberts [Jr.]. [1962] methylpentane gives LICH 2SiMe 3 (1) in about 60%0 yield.

[4k.wcl res. AFOS-J66) fyjsore jontl byPure crystalline I is obtained by sublimation at 100'/
Air F~rce Office of Scientific Rest-arch ander AF 49- 1- m o 1* h iudi tbet 3' bv(.338)531 and Army Research Office (Durham)) 0 mp12.Thlqudistbeo13,aov
AD 414006 Unclassified tMat if decomposes slowly into tetra methylsilane (11) and

a nonvolatile stable pyrophoric white solid. I reacts
Also published in Jour. Org. Chem. , v. 28: 961-964, with MeOHl to give equiuiolar quantities of pare 11.

Molecular weight of 92 was found by isopiestic method.
I in benzene solution exhibits nuclear magnetic reso-

The formation of a niercaptal anion and its rcaction nance of 2 protton resonannes in a ratio of 4. 5 to 1 with
with various alkylating and acylating agents was studied, an internal shift of -2. 18 ppm from Me to Cl! 2 protons.
The conversi-in of the alkylated and acylated products I reacts readily with chloromethyltrimethylsilane to
into carbonyl compounds can serve as a source of f.ýrm mainly 2,2, 5, 5-tetramethyl-2, 5-disilahezane (HI)
mono-ketones, cu-diketones, acylions, a-keto esters, and 13 with some 2, 2, 4,4-tetramethyl-2, 4-disilahexane
and a-keto esters. A new desulfurizing system is dis- and less volatile products. I, treated with COCI2 yields
cussed. (Contractor's abstract) II and III as the only products.

2554 2557

Purdue U. Dept. of Chemistry, Lafayette, lad Purdue U. [Dept. of Electrical Engineering] L.afayette, lad.

THE PRODUCTS OF THE REACTIONS OF SODIUM t-ADAPTIVE LEARNING SYSTEMS, by J. E. Gibson.
BUTYLMERCAPTIDE WITH VINYL CHLORIDE, [1962] [5kp. lacl. dlagrs. (AFOSR-3789) (AF AFCER-
VINYLIDENE CHLORIDE, AND CIS- AND TRtANS- 62-3.;1) AD 292796 Unclassified
DICHLOROETHYLENES, by J. Flynn, Jr., V. V.
Iladiger, and W. E. Truce. [1962] [51p. incl. refs. Presented at Nat'l. Electronics Coof., chicagq i~ .,
(AFOSR-K1098) (Sponsored jointly by Air Force Office Oct. 8-10, 1962.
of Scientific Research under AF 49(638)531 and National
Science Foundation) AD 420832 ' nclassified Also published in Proc. Nat'l. Electronics Cond. , v. 18:

Also pbished in Jour. Org. Chem., v. 28: 2298-2302,
Spt. .A learning system Is defined as a generalization of an
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adaptive control system. Basic learning system rune- The hlgh-energy deuteron-deuteron elastic scattering
lions, such as pattern recognition and the training se- cross section and vector polarization was calculated on
quence, are discussed. Two proposed learning systems the basis of the impulse approximation with the neglect
are described and some results are given to demon- of off-energy-shell effects in the nucleon-nucleon scat-
strate the theoretical advantage of a system with learn- tering matrix and effects of multiple scattering. The
ing. Studies are incomplete at this time and the con- results are in terms of the free nucleon-nucleon scatter-
cepts presented should be considered as an informal in- ing amplitudes and an appropriate Fourier transform of
troduction to one point cC view on learning systems, the deuteron wave function. For simplicity, the D-state
(Contractor's abstract) component of the deuteron was neglected throughout

this calculation. Numerical results are given for 312
and 620 mev. At the 2 energies considered, the results

2558 for the cross section are comparable to those for nucleon-
deuteron scattering. The validity of the approximations

[Purdue U. Dept. of Physics, Lafayette, Ind.) used and pui.lble improvcments of the calculation are
discussed. (Contractor's abstract)

STUDY OF NUCLEAR STRUCTURE AND INTERAC-
TI(MS, by S. Gartenhaus. Final technical rept. Nov.
1, 1960-Jan. 31, 1962, 2p. (AFOSR-2562) (AF 49- 2561
(638)7/67) Uz'classified Purdue U. fDept. of Physics] Lafayette, Ind.
Various aspects of nuclear structure and interactions
were studied. Among the topics discussed were Proton- ISOTOPIC SPIN IN K - 31, by 0. Barton, C. Kacser,
proton interaction; On a variational principle for a and S. P. Rosen. [1962] [4kp. (AFOSR-JI611)
classical plasma; and S-wave pion-nucleon scattering. [AF AFO6R-62-132] AD 427620 Unclassified

Also published in Ph-s. Rev., v. 130: 783-786, Apr. 15,
2559 1963.

Purdue U. Dept. of Physics, Lafayette, Ind. Because recent data on K2
0 - r+-r0 are at variance with

the &T = 1/2 rule while the data on K+ - 31 are not, the
HIGH-ENERGY BEHAVIOR OF ELASTIC-SCATTERING charge space kinematics of K - 3-r are re-examined.
AMPLITUDES, by M. Sugawara and A. Tubis. [1962] Matrix e =ments are assumed to be at most linearly de-
[4kp. incl. refs. (AFOSR-J1251) (Sponsored jointly by pendent on the usual variables Si, and it follows that
Air Force Office of Scientific Research under only 4 of the 7 possible 31 states can contribute to the
AF AFOSR-62-132, Atomic Energy Commission and decay. Of these states, 2 have T = 1. the third has T =
National Science Foundation) AD 424321 2 and the fourth T = 3. The possible valueb of AT are

Unclassified 1/2, 3/2, 5/2, 7/2, and accordingly., "th most general
interaction Hamiltonlan is written as the wam of 4 parts

s iPhys. Rev. LIrs., v. 9: 355-358, Hn/2, each corresponding to AT = n/2 (n = 1, 3, 5, 7).
t it Is then possible to express the mrattix -lements, rates

Some properties of a high-energy scattering amplitude and spectra of all the modes of K - 3y in terms of the re-
near the forward directio-. are derived, assuming the duced matrix elements a( Hn/2 between the four 3.: states
Mandelstam representation and a pure imaginary for- and the K meson. The analysis reveals that, provided
ward ar-plitude at Infinitt energy. Under certain condi- the branching ratio of K2

0 - 320 to K2
0 - i+-i0 is 3/2,

tions the asymptotic form resembles that resulting from the present data are consistent with an interaction Ramil-
a Regge pole. tonlan containing orly AT = 1/2 and 3/2, and a 3- final

state of isotopic spin one.

2560

Purdue U. [Dept. of Physics] Lafayette, Ind.
2562

IMPULSE APPROXIMATION CALCULATION OF HIGH-
ENERGY DEUTERON-DEUTERON ELASiIC SCATTER- Purdue U. Jet Propulsion Center, Lafayette, Ind.
ING, by A. Tubis and B. Chern. [1962) [5]p. incl.
dlagrs. refs. (AFOSR.J1252) [AF AFOSR-62-132] STABILITY CRITERIA FOR LONGITUDINAL PRESSURE
AD 424318 Unclassified OSCILLATIONS IN A ROCKET MOTOR, by S. N. B.

Murthy, J. R. Osborn, and S. K. Srinath. [1962] [481p.
Preeenrted at meeting of the Amer. Phys. Soc., incl. dlagrs. (AF AFOSR-62-360) Unclassified
Washington, D. C., Apr. 23-26, 1962.

Abstract published In Bull. Am,,r. Phys. Soc., Series
l1Vl3"5,Apr. 2 , 1962.

Alao published in Phys. Rev., v. 128: 1352-1356,
Nov5.7
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By treating the rocket motor as a constant diameter lease rate per unit width of the combustion zone is

duct with a finite width of combustion zone located be- critical in determining whdther the motor will be stable,

tween 2 uniform regions and with finite wave trapsmis- the location of toe combustion zone in the motor, the

sion coefficients at the nozzle and the injector en•s, overall length C the motor and the trtal arnotna of energy

stability criteria are established for longitudinal pres- released influence the performance of th'e motor in a

sure oscillations. It is sbown that while the energy re- complex fashion. (Contractor's abstract)
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2563 distirbances when the 2 media are relaxing diatomic
gAses (such as oxygen or nitrogen). For the equilibrium

Radio Corp. of Aiierica. Astro-Electzonics Div., and frozen cases, the eigenvalue equation is Identical
Prieton, N. In form with that of the conventional case, and the

stability is decreased dfe to the relaxation. For the

PLASMA 4C(.ELERATION BY A 2 4 KMC GRADIENT nonequilibriumL case, the elgenvalue equation is complex

ELECTRI- FIELD, by H. W. Hendel, D. D'Agosilni anr depends on the wavenumber of the disturbances; the

and others. Sept. 12, 1962 [268p. incl. dtagrs. table, vortex sheet is show. to be always unstable.

(Rept. r-.. 1F)-1609) (AFOSR-4152) (AF 49(638)658) (Contractor's abstract)

AD 28Wd67 Unclassified

Prevented at meeting of the Amer. Phya. Soc.., 2565
Atlantic City, N.J. Nov. :'8-Dec. 1,1982. Rensselaer Polytechnic Inst. Dept. of Aeronautical
Abstract published in Bull. Amer. Phys. Soc., Series Engineering, Troy, N. Y.
HI, v. 8: 175-176, Feb. 26, 1963.

Plasm-a velocities up to 2 x 106 cm/sec for Hg ics LINEARIZED DISSOCIATING GAS FLOW PAST

were measured for applied rf fields less than SLENDER BODIES, by T. Y. Li and K. C. Wang.

200 v/cm at 140 and 330 mc and found to be in agree- Jan. 1962 [35p. incl. refs. (Rept. no. TR-AE-6201)

ment with a theory developed on the basis of energy (AF06R-2048) (AF 49(638)9'77) AD 274318

considerations. In re-ent work the applied frequency Unclassified

was raised to 2.4 kmc. Greater resolution at the
velocfty measurement wa achieved by pulsing the An inviscld, compressible, linearized dissociating

accelerating rf field. The rf pulse time delay can be gas flow over slender bodies of general cross section

adjusted relative to the initiation of the plasma pulse is considered. Essentially It is an extension of the

to select a plasma volume element of critical density conventional slender body theory including the

sod thus accelerate to optimum velocity. The ion dissociation effects. Both supersonic and subsonic

velocity was found to depend approximately linearly on cases are examined. To the present approximation the

the field strength. The plasma density In the 2.4 kmc lateral forces and moments are found the same as those

experiments was higher than that of the previous for the conventional case, but there exist additional

experiments by a factor of about 100. The highest nonequillibrium terms in the drag expression. If the

bulk ion velocity measured at 700 v/cm was 8 x 105 body is pointed at both ends, the nonequilibrium term

cm/sec. The new data, obtained at applied frequencies is formally the same for both the supersonic and the

or. order of magnitude higher than those previously subsonic cases except that the sign in the respectIve

employed and taken over a wider field strength range, cases is just the opposite. Physical aspects of the

are in good agreement with the theory when the func- nonequllibrium drag problem are briefly considered.

tional dependence of the collision frequency upon These considerations show that in the subsonic case

plasma density and rf field strength is considered. In the nonequilibrium term represents a drag and in the

the range of the present experiments, the increase in supersordc case it is a thrust. The supersonic drag

collision frequency with increasing applied frequency of slender bodies of revolution at small angle of attack

reduces the gain in thrust expected from the use of a has beer, calculated, including dissociation effects.

more dense plasma at a higher applied frequency. (Contrar.tor's abstract)

(Contractor's abstract)

2566

Reaction Motors, Inc., Denville, N. J.
see ThWokol Chemical Corp. Reaction Motors Div., Rensselaer Polytechnic Inst. Dept. of Aeronautical

nville, N.J5. Engineering, Troy, N. Y.

iSTUDY OF HYPERSONIC FLOW PHENOMENA],
by T. 1. Li. Final rept. Jan. 1962,

2564• 6p. inch refs. (Rept. no. TR-AE-6203)

Ren3selaer Polytechnic Inst. [Dept. of Aervnautical (AFOSI.-2049) (AF 49(638)977) AD 274782

Engineering] Troy, N. Y. Unclassified

The stability of a plane vortex sheet, between two
INSTABILITY OF A VORTEX SHEET IN NON- uniform streams of dissociating gases, with re.p--
EQUILIBRIUM FLOWS, by K. C. Wang. [19- 2 to small disturbances is examined on the ba i.:
[61p. incl. diagrs. refs. (AF 18(600)1591)Unclassified linearized theory. The effects of equilllbrlurf f ,

tion are destabilizing to the vortex shee, fi---. .i.

Published in Phys. Fluids, v. 5: 1368-1373, Nov. nonequilibrium flow, the vortex sheet is shown to be
1962. always unstable.

The stability of a plane vortex sheet between 2
uniform streams is examined with respect to small
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2567 K. Kusukawa. 11962 [171p. incl. diagrs. refs.
(AFOSR-5062) (AF 49(638)977) AD 414139

Rensselaer Polytechnic Inst. Dept. of Aeronautical Unclassified
Engineering, Troy, N. Y.

Also published in Proc. 1962 Heat Transfer and Fluid
SUPERSONIC DRAG OF SLENDER BODIES IN A Mechanics Inst., Washington U., Seattle (June 13-15,
SIMPLE DIATOMIC DISSOCIATING GAS, by Z. S. 1962), ed. by F. E. Ehlers, J. J. KauzIarich and
Chang. Jan. 1962, 25p. incl. diagrs. tables, reis. others. Stanford U. Press, 1962, p. 109-125.
(Rept. no. TR-AE-6205) (AFOSR-2163)
(AF 49(638)977) AD 274359 Unclassified For abstract see item no. 2568, Vol. VI.

Quantitative results of linear slender-body theory
are treated. The drag of 2 cases is considered; a 2570
circular cone and a parabolic spindle. The extra drag
due to nonequilibrium effects turns out to be appreciable Rensselaer Pglytechnic Inst. Dept. of Chemistry,
in 1 case. For the case of the circular cone, the Troy, N. Y.
extra drag is positive, while for the case of the
parabolic spindle, the extra drag is negative indicating MERCURIC HALIDES AS MOLTEN ELECTROLYTES:
that the nonequilibrium effects decrease the total drag. PHYSICAL PROPERTIES, VIBRATIONAL SPECTRA,

CONSTITUTION, AND ELECTRICAL CONDUCTANCE,
by G. J. Jarz and J. D. E. McIntyre. [19621 [81p.

2568 incl. illus. diagrs. tables, refs. (AFOSR-3804)
(Sponsored jointly by Air Force office of Scientific

Rensselaer Polytechnic Inst. [Dept. of Aeronautical Research under AF 49(rs38)978 and National Science
Engineering] Troy, N. Y. Foundation) Unclassified

STEADY SUBSONIC DRAG IN NONEQUILIBRIUM FLOW Also published in Jour. Electrochem. Soc., v. 109:
OF A DISSOCIATING GAS, by T. Y. Li and K. 842-849, Sept. 1962.
Kusukawa. [19621 [17]p. incl. diagrs. refs. (AFOSR-
3527) (AF 49(638)977) Unclassified Densities, viscosities, electrical conductances, and

Also published in Proc. 1962 Heat Transfer and Raman spectra for HgC12 0 HgBr 2 t and 11g 2 ' are re-

Fluid Mechanics Inst., Washington U. Seattle (June ported from the melting points to the boillngpoints. In
13-15, 1962), ed. by F. E. Ehlers, J. J. Kauzlarich contrast to ionic fused salts, the energies of activation
and others. Stanford U. Press, 1962, p. 109-125. for electrical conductance are greater than those for

viscous flow. Evidence for autocomplex formation is
Adopting the Lagrange approach, the dynamic behavior liscussed. A model for these molten electrolytes is
of a thermodynamic system consisting of a moving advanced in which the primary constituents are simple
material element along a streamline, subjected to the molecules together with the complex ionic species
effects of dissociation and recombination, is examined. HgX* and HgX3 ". The entropy of fusion shown to arise,
A linear equation governing the variations of pressure in large part, from an increase of rotational freedom
and specific volume along a streamline has been rather than positional randomization, -i the cohesive
obtained. This equation can be treated generally and intermolecular forces are of the dispzrsion and multi-
its solution is applied to the calculation of the drag pole type rather than coulombic as in ,ighly ionic melts.
on an arbitrary body in steady adiabatic dissociating The mechanisms ,d transport processes for the solid
gas flow. The results show that: (1) Chemical relaxa- and liquid staes of these salts are discussed in the light
tion effects cause a phase difference to exist between of concepts current for molten electrolytes.
the variations of pressure and specific volume. As a iContractor's abstract)
consequence of this phase difference the body will
experience a positive nonequilibrlum drag in subsonir 2571
dissociating gas flow. This nonequilibriurn drag is
shown to be of the second order in perturbation Rensselaer Polytechnic Inst. [Dept. of Chemistry]
quantities; and (2) The effect of irreversible entropy R roy, N. Y.
":ncrease along the streamline is to contribute to the
above mentior.ed nonequilibrium subsonic drag a
correction terw which is of the third order in pertur- AOLTEN NITRATES AS ELECTROLYTES: STRUCTURE
bation quantities. (Contractor's abstract) .AND PH`YSICAL PROPERTIES, by G. J. Janz and

D. W. James. [1961] [81p. incl. diagrs. tables, refs.

(AFCSR-3806) [AF 49(638)978] Unclassified

2569 Also published in Electrochim. Acta, v. 7: 427-434,
Rensselaer Polytechnic Inst. [Dept. of Aeronautical 1962.

Engineering] Troy, N. Y. The failure of theories used to explain properties of

STEADY SUBSONIC DRAG IN NONEQUILIBRIUM the alkali halides when applied to alkali nitrates is
FLOW OF A DISSOCIATING GAS, by T. Y. Li and discussed. A disk-shaped model of the nitrate ion is
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developed which has a radius of 2.3 A and thickness 2574
of 2- 2 A. This model is used to discuss some of the
properties of molten alkali nitrates. (Contractor's Rensselaer Polytechnic Inst. Dept. of Mathematics,
abstract) Troy, N. Y.

ON THE EFFECTS OF THE ADDITION OF MASS TO
2572 VIBRATING SYSTEMS, by G.[IH1 Handelman and H. Cohen.

[1956] [101p. (AFOSR-J479) (AF IE(600)1586)
Rensselaer Polytechnic Inst. Dept. of Chemistry, Troy, AD 407245 Unclassified

N. Y.
Also published in Proc. Ninth internat'l. Cong. Appl.

STRUCTURE AND PHYSICAL PROPERTIES OF Mech., Brussels (Belgium) (Sept. 5-13, 1956),
MOLTEN SALTS, by G. J. Janz. Final rept. v. 7: 509-518, 1957.
Dec. 1, 1960-Nov. 30, 1962, 6p. (AFOSR-4564)
(A? 49(638)978) Unclassified For abstract see item no. RPI. 07:001, Vol. I.

The properties and structures of molten nitrates and
mercuric halides have been characterized; the former
are examples of highly Ionic systems and the latter are 2575
predomina••ly molecular molten salts. Studies of
molten salt-mixtures using the preceding both as Rensselaer Polytechnic Inst. Dept. of Mathematics,
solutes and solvents are in progress. An interesting Troy, N. Y.
result is that a molecular salt such as HgCI 2 can be

readily 'dissolved' in fused salt solvents, and, depend- CONTINEbUOUS FORCING OF AN ON-OFF CONTROL
lIg on the solute-solvent interactions thus induced. 9ib.EM, by B. A. Fleishman. Final reps4 Nov. 1,
Sthe HgCl may suffer a complete loss of the triatomic 1958-Oct. 31, 1962, 3p. (AFOSR-4650) (AF 49(638)
linear Hg lecular species (characteristic of the pure 514) AD 4083L2 Unclassified

salt in its molten state) or, again, may dissolve The objective of this research project was to con-
molecularly. Other studies with such mixtures, and duc analtive of nonear systemsInvestigations of the Gro,.p UI halides, in progress, duct analytical investigations of nonlinear systems

are surveyed in this reporth in the areas of automatic control and mechanics.
Principal concern was with the study of ordinary

differential equations of the piece-wise-linear type

2573 (such as govern relay or on-off control systems)
in the presence of time-dependent excitations or input

[Reasselaer Polytechnic Inst. Dept. of Mathematics, signals. A second phase of the work was a study of a
Troy, N. Y. e class of nonlinear wave eouations.

A MODIFIED INCREMENTAL STRAIN LAW FOR
WORK-HARDENING MATERIALS, by W. H. Warner 2576
and G. H. Handelman. [1956] [151p. (AFOSR-4980)
(Sponsored jointly by Air Force office of Scientific Rensselaer Polytechnic Inst. NDept. c.Mathematics]
Research under[AF 18(600)1586] and Wright Air Troy, N. Y.
Development Center) AD 416425 Unclassified PERIODIC RESPONSE AND SUPERPOSITION IN AN

Also pubýlished In Quart. Jour. Mech. and Appl. Math., ON-OFF CONTROL SYSTEM, by B. A. Fleishman.
v. 979293, Sept. 1956. Mec, [19621 110kp. (AFOR-,1257, (AF 49(638)514)
v. 9: 279-293, Sept. 1956. AD 400840 Unclassified

A generalization of the incremental strain law glien Also published in Jour. Math. Anal. and Appi.,
by Hodge, Prager, and Drucker is developed. The
new law affords the possibility of several different
types of ILcding regions in contrast to the single load- ror abstract see item no. 2348, Vel. IV.
Ing or unloading region of the older theories. The
stress-strain relations can be explicitly inverted and
minimum principles for the stress rates and strain 2577
rates proved in the manner of Greenberg. An absclute
minimum principle corresponding to the differential Rensselaer Polytechnic Inst. [Dept. of Mathematic]
equations of structural stabi!ity is developed. A Troy, N. Y.
particular evaluation of the coefficients indicates that
the new law may have broader applications than the RANDOM VIBRATION OF ELASTIC STRINGS AND
previous theory. (Contractor's abstract) BARS, by W. E. Boyce. Jan. 11, 1962 [33kp. incl.

diagrs. (Math. Rept. no. 49) (AFOSR-1908)
(AF 49(638)962) AD 272037 Unclassified
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This analysis considers the free transverse vibrations evaluated. The expansion of th# frequencies is also
of elastic strings of random density per unit !ength, determined for arbitrary stiffness of the wire when
and the free longitudinal vibrations of elastic rods its mass is small compared to that of the bob.
of random cross-section area. Mathematically, it is Numerical results based upon the present analysis are
necessary to consider second order Sturm-Liouville given. (Contractor's abstract)
eigenvalue problems having one or more random
coefficients. Variational, asymptotic, and perturba-
tion methods are employed to study the statistical 2580
relation 'Ietween the eigenvalues and the random
material properties of the string or bar. Rensselaer Polytechnic Inst. Dept. of Mathematics,

Troy, N. Y.

2578 ANALYSIS OF THE DYNAMICS OF ELASTIC SYSTEMS.
Final rept. Nov. 1, 1960-Oct. 31, 1962, 4p.

Rensselaer Polytechnic Inst. Dept. of Mathematics, (AFOSR-4555) (AF 49(638)962) AD 401179
Troy, N. Y. Unclassified

ELASTIC STABILITY OF BARS OF ARBITRARY The application of asymptotic methods to problems
LENGTH, by F. F. Ling and G. H. Handelman. of elastic vibration and wave motion and the analysis
Mar. 22, 1962 [20kp. incl. diagrs. table, refs. of stochastic effects in the behavior of elastic struc-
(Math. rept. no. 53) (AFOSR-2264) (AF 49(638)962) tures was investigated. Two problems in elastic
AD 274?53 Unclassified vibrations have been solved. One is concerned with

the vibrations of a pendulum in which the elastic prop-
Also published in Proc. Fotrth U. S. Nat'l. Cong. erties of the support rod are taken into acccunt. The

Appl. Mech., California U., Berkeley (June 18-21, method of solution was based on an asymptotic expan-
1962), New York, Amer. Soc. Mech. Engineers. v. 1: sion in terms of the small stiffness of the rod. Simi-
685-669, 1962. larly, the transverse vibrations of a circular plate

unde- tension were studied. The elastic stability of
The linear!zed, elastic stability theory of Biezeno bars in which the cross-sectional dimensions are not
and Hencky for problems which are nonlinear both small when compared with the length was analyzed.
physically and geometrically is applied to 2 cases. In the area of random effects, an analysis of the bendin.
An exact, plare strain solution, in closed form, is of columns by axial loads of random eccentricity was
obtained for rectangular bars undeo uni-axial initial completed. The transverse vibrations of a taut string

stress. Also obtained is an exact solu.tion for round with randomly varying mass distribution wore investi-
bars under uni-axial initial stress. Results show gated. A somewhat similar problem concerning the
that the theory yields plausiblr information for bars longitudinal vibrations of an elastic bar whose cross-
of arbitrary length, i. e. inch led are short bars sectional area varies in a random manner was solved.

whose stability behavior have eluded description by
classical theories. (Contractor's abstract) 2581

2579 Rensselaer PolytecLnic Inst. Dept. of Mathematics,Troy, N. Y.

Rensselaer Polytechnic Inst. Dept. of Mathematics,Troy, N. Y. VIBRATIONS OF A RECTANGULAR PLATE WIT/H
DISTRIBUTED ADDED MASS, by H. Cohen and G. [H].

SMALL VIBRATIONS OF A SLIGHTLY STIFF Handelman. [1956] [11p. incl. diagrs. (AFOSR-4675)

PENDULUM, by G. H. Handelman and J. B. Keller. [AF 49(638)962] AD 407865 Unclassified
Mar. 1962, 1

9
p. incl. diagrs. (Math. rept. no. 54)

(AFOSR-2385) (In cooperation with New York U., Alsa published i lour. Franklin Inst., v. 261: 319-

N. Y.) (AF 49(638)962) AD 275934 Unclassified 3.9, Mar. 1956.

Also published in Proc. Fourth U. S. Nat'l. Cong. The problem studied is that of determining the lowest
Appl. Mech. California U., Berkeley (June 18-21, frequency of vibration of a rectangular plate, simply
1962), New York, Amer. Soc. Mech. Engineers, v. supported on 2 edges and free on the other two, and
1: 195-202. 1962. carrying a rigid mass of finite width running caompletely

across the plate. Apprpriate minimum principles are
The small vibrations of a vertical pendulum consisting developed and approximate frequencies computed. The
of a bob suspended from a wire are studied. The frequency mzy be either less or greater than that of the
wire is assumed to be clamped at its upper end. This unloaded plate depending on the ratio of the physical
pendulum has an infinite number of vibration fre- parameters.
quencies. These frequencies are determined when
the stiffness of the wire is small. The frequencies
are found to reduce to those of a flexible pendulum
when the stiffness is zero, and these frequencies are
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2582 diagrs. table. (Rept. no. PPL-TR-62-23; RAC 1022A)
(AFOSR-5045) (AF 49(638)552) AD 415449

Rensselaer Polytechnic Inst. [Dept. of Mathematics] Unclassified
Troy, N. Y.

Previous solutions fcr the transient development of the
THE BENDING OF COLUMNS UNDER AXIAL LOADS Townsend-type gaseous discharge between parallel
OF RANDOM ECCENTRICITY, by W. E. Boyce. electrodes have been limited to the uniform electric
[1961] [101p. incl. diagrs. table. (AFOSR-J387) field low-c'urrent regime. The present study traces
(AF 49(638)962) Unclassified the gro,,th into the highly non-linear space-charge

dominated high-current regimes indigenous to many
Also published in Developments in Mechanics; Proc. moeern applications. The discharge is treated by a
Seventh Midwestern Mechanics Conf., Michigan State modified 3 fluid macroscopic formulation, with pro-
U., East Lansing (Sept. 6-6, 1961), New York, visions for ionization and charge mobility in the gas
Plenum Press. v. 1: 143-152, 1961. proper, and the release of electrons at the cathode by

i :ident positive ions. Gauss' law is used to account
For abstract see item no. 2495. Vol. V. :.r space charge as it develops, rather than for an a

posteriori correction. The important effect of field-
ditortion on Townsend's first coefficient and on

2583 electron and ion drift velocities is included. A
versatile digital computer program applied to a lr --

Republic Aviation Corp. Plasma Pi opulsion Lab., pressure discharge has yielded a detailed examination
Farmingdale, N. Y. of regimes usually grossly classified by the terms

"formative time lag" and "breakdown." Very strong
SPECTROSCOPIC STUDIES OF IMPLODING PLASMA spatial and temporal variations of the electronic and
RINGS IN DETONABLE GAS MIXTURES, by K. M. ionic components of charge density, current and
Foreman and M. E. Levy. July 30, 1962, [29]p. conductivity are found. (Contractor's abstract in part)
incl. illus. diagrs. (Rept. no, PPL-TR-62-16(865)
(AFOSR-3973) (AF 49(638)552) AD 288098

Unclassified 2585

Presented at meeting of the Amer. Phys. Soc., Republic Aviation Corp. Plasma Propulsion Lab.,
Atlantic City, N. J., Nov. 28-Dec. 1, 1962. Farmingdale, N. Y.

Abstract published in Bull. Amer. Phys. F z., G;ROWTH OF NONLINEAR TRANSIENT TOWNSEND
Series 13, v. 8: 167, Feb. 28, 1962. (Title varies) DISCHARGES INCLUDING ELECTRODE AND SPACE-CHARGE EFFECTS (Abstract), by P. M. Mostov and

Spectroscopic observations were made of the flow L. Aronowitz. [19621 [l1p. [AF 49(638)552]

field behind a cylindrical hypersonic wave front re- Unclassified

sulting from an imploding electrical discharge into
an initially low pressure quiescent gas. Sub-usec Presented at meeting of the Amer. Phys. Soc.,

resolved spectra were obtaLned by use of a quartz Washington U., Seattle, Aug. 27-29, 1962.

prism monochromator-photo-multiplier detector
system with photographic recording of ar. oscilloscope Published in Bull. Amer. Phys. Soc., Series U1,

displayed output signal. Eltctrically produced plasma v. 
7 :

4
B0, Aug. 27, 1962.

rings were established in detonabie as well as non-
reactive gases. Strong indications were observed that Previous solutions for the growth of current and

exothermic reactions, as evidenced by H 0 emission, charge density in the transient Townsend discharge
2 'between parallel electrodes have been limited to linear

proceed in H2 + 1, 2 02 reactant mixtures within less low-current cases. The presenE study probes into the
2 nonlinear high space-charge high-current regimes

than 1 jt sec under certain initial lnw pressure condi- indigenous to many modern applications. A versatile
tions. A reaction threshold at 1 mm Hg A pressure digital program thai includes the important effect of
was fotmd for the particular reaction vessel used. space-charge field distortion on Townsend's first
Time-integrated spectrcacter photos support the coefficient and on the electron and ion drift velocities
conclusions reached w'4h the transient spectra has been developed and used to provide a detailed
analysis equipment. examination of regimes usually grossly classified by

"formative time lagp" and "breakdown," Five distinct
regimes of current growth and the mechanisms

2584 dominant in each, are identified and discussed.
Transitant characteristics of electrode and electrode-

Republic Aviation Corp. Plasma Propulsion Lab., less discharges are compared. The program is
Farmingdale, N. Y. sufficiently flexible to accept arbitrary voltage shapes,

including the step voltages to which most previous
DEVELOPMENT OF SPACE- CHAFGE DOMINATED analyses are restricted. Assumptions and regimes
DISCHA•RGES BETWEEN ELECTRODES, by P. M. limitations are discussed. Spatial and temporal varia-
Mostov and L. Aronowitz. Sept. 4. 1962123kp. inc!. tions of the electronic and ionic components of charge

> 582 <

r.a



AIR FORCE SCIENTIFIC RESEARCH

density, current, and conductivity for 4 --=:tages for drawing at random a result for each component. If
argon at 10 mm, 1-cm gap, are given, all component results are successes, the system trial

is a success. If not, the system trial is a failure.
The process is continued, without replacement of

2586 component results, until n* system trials have been
generated. The principal purpose of this note is to

Republic Aviation Corp. [Plasma Propulsion Lab.] derive the conditional distribution of S, the number of
Farmingdale, N. Y. successful system trials, 0 S S <n , given a,,.

PREREQUISITE FOR SHEATH SYMMETRY IN PULSED nkl. It is also shown that the conditional expectation

PLASMA ACCELERATORS (Abstract), by L.
Ar'nowitz. 11962] [ljp. [AF 49(63S)552] of S, E(S), is the product of the estimated component

Unclassified reliabilities.

Presented at meeting of the Amer. Phys. Soc.,
.tlantic City, N. J., Nov. 18-Dec. 1, 1962. 2588

Puulished in Bull. Amer. Phys. Soc.. Series H, RIAS, Inc., Baltimoro, Md.
v. 8:17"7, Feb. 28, 1963. STABIUTY AND CONTROL, by J. P. LaSalle. [1962]
Pulsed-plasma accelerators typically operate by [131p. incl. refs. (AFOSR-1936) (Sponsored jointly by

connecting a capacitor bank charged to voltage V Air Force Office of Scientific Research under
across axially symmetric electrodes between which AF 49(638)382 and Army Ballistic Missile Agency)
is un-ionized low-pressure gas. The resulting dis- Unciassified

charge forms a more or less thin h h-current "sheath"
with maidmuxI current density j S 10' Aim

2
. For A13o published in Jour. Siam Control. v. 1A: 3-15.

small values of V, the sheath may form asymmetrically 1962.
or discontinuously on the electrode surfaces. An
e.xplanation for the loss of symmetry is suggested by This is a brief survey, within the frame of control
the observation that the processes responsible for theory, of some of the basic notions and principal
current growth during initial breakdown cannot account results of Liapunov's stability method, which is
for the large sheath-current densities. It has been introduced here by way of the general stability problem
observed that an abrupt transition in the discharge for feedback control systems. For most of the technical
mechanism may occur when the initial current exceeds details the reader is referred to a bibliography of 30
a certain value for a sufficiently long interval. Since items which includes among some of the classical
the sheath tends to form in the treas where the references a great number of the most recent significant
transitions first occur, it w-ill be symmetric only when contribu

t
ions in this area. (Math. Rev. abstract)

the value of dl'dt before the transition is large enough
to confine the current to a thin symmetric region. It
is shown that sheath symmetry in a linear pinch re- 2589
quires di dt - 1012 A/m 2

-sec, and that such large
values are possible for sufficiently high V. RIAS, Inc. Baltimore, Md.

COMPLETE STABILITY OF A NONLINEAR CONTROL
25V SYSTEM, by J. P. LaSalle. 11962] [4hp. (AFOSR-2228)

(Sponsored jointly by Air Force Office of Scientific
Research Triangle Inst., Du~rham, N. C. Research under AF 4S(638)382 and Dept. of the Army)

AD 451547 Unclassified
THE CONDITIONAL DISTRIBUTION OF SETS OF
TESTS ON A SYSTEM SIMULATED FROM TESTS ON Also published in Proc. Nat'l. Acad. Sci., v. 48:
ITS COMPONENTS, by W. S. Connor. [1962 113. 600-603, Apr. 1962.
(AFOSR-3238) [AF AFOSR-62-309] AD 611932

Unclassified This paper eliminates a restriction and simplifies the
derivation of the complete stability of a nonlinear

Also published in Ann. Math. Stat., v. 34: 1585- 1587, control system given in a previwas paper (see LaSalle
Dec. 1963. and Lefschetz, Stability by Lyaunov's Detect Method,

with Applications, Academic Press, New York, 1961).
A description is given of a sy.tem which is made up of More precisely, the control system is given by
components in such a way that failure of any component
causes the failure of the system, and the system cannot i Ax-bf (a), a z de-rf(a). Initroduce tha- Lyapunov
fail unless some component fails. There are n. trails function V = x(Bx 4 Soaf(s)ds. It is shown that if f in
for component i, i = 1,... , k, of which nil are continuous, and of(a) >0 for o/0, if B is positive and

successes and the rest are failure. Let n* = mminI, if • is negative definite, then the zero state

-1 minin.1 " A trial for the system is simulated by (x = 0, a = 0) is completely stable (i. e., asymptotically
"stable in the large). (Math. Rev. abstract)
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2590 2592

RIAS, Inc., Baltimore, Md. RIAS, Inc., Baltimore, Md.

STABILITY AND LIMIT SETS, by T. Ura. Feb. 1962 ASYMPTOTIC STABILITY CRITERIA, by J. P. LaSalle.
1281p. Incl, diagrs. (Technical rept. no. 62-4) [1962) [91. incl. diagr. refs. (AFOSIt-3371)
(AFOSR-2281) (Sponsored jointly by Air Force Office (AF 49(638)3E2) AD 451546 Unclassified
of Scientific Research under AF 49(638)382 and Army
Ballistic Missile Agency) Unclassified Ulso published in Proc. Symposia in Appl. Math.,

v. 13: 299-307, 1962.

In his book, The methods of A. Liapunov and their

application. Moscow, 1957, Zubov states: A necessary Previous results concerning applications and some
and sufficient condition for the stability of a closed extensions of Lyapunov's direct method (see item
Invariant set M is that no path from outside M possess nos. 2361 and 2362, Vol. IV) are extendea to periodic
an a-limit point in M. Here it is assumed that the systems. A result on the ultimate behavior of solutio•s
dynamical system is defined on a complete separable is also given. (Math. Rcv. abstract, modified)
metric space X, and that M possesses a relatively
compact neighborhood U; by stability is meant that of
Llapunov in the positive sense. it is known that Zubov's 2593
condition is merely necessary and not sufficient. On
the other hand, it it known that in the case of a planar RIAS, Inc., Baltimore, Md.
dynamical system, this condition is sufficient If M
consists of a single isolated singular point. The object CONTROL OF RANDOMLY VARYING LINEAR
of this paper is to give some concrete counter- DYNAMICAL SYSTEMS, by R. E. Kalman. [1962]
examples for Zubov's proposition and to obtain more [12k. incl. refs. (AFOSR-3600) (AF 49(638)382)
general sufficient conditions, not merely for a singular Unclassified
point in the plane, but also for any compact invariant
set in a general space. Also published in Proc. Symposia in Appl. Math.,

v. 13: 287-298, 196-.

2591 Control of liaear dynamical systems described in
discrete time, whose equations of motion are independent

RIAS, Inc., Baltimore, Md. random functions, is described. In particular, the
stability of discrete time regulators whossý equations of

SOME MATHEMATICAL CONSIDERATIONS ON motion change in time in an independent random fashion
NONLINEAR AUT[ M ATIC CONTROLS, by S. is considered. Defining a suitable index of performance
Ldschet,€. (1960] 5p. incl. rels. (TechnicAl rept. for the system, the author derives the control law of the
no. 62-10) (AFOSR-2501) (In cooperation with National system. Using this optimum control law it is sutown
U. of Mexico) (Sponsored jointly by Air Force Office that the"e exists a lower limit, I L I >1,'o max, which
of Scientific Research under AF 49(638)382 and Army
Ballistic Missle Agency) AD 608403 Unclassified the characteristic roots of the equations of motion, taken

in the mean square sense, must satisfy for any control.
A13 published in Contrib. Differential Equations, if Pmax is greater than or eqcual to unity, it is not
v. 1: 1-28, 1963. r.°saib'e to stabilihz the system by any kind of control.

This resul" should be contrasted with that for deter-
The system of differential equations is = Ay. o(o)b, ministlc systems, which can be stabilized to ary degree
a = c' y - po(a), where A is an n x n matrix, y, c and desired, provided only that the ccntrol variables are not
b are n-vectors, a, p and o(a) are scalars. The a priori boundd. (Math. Rev. abstract)
"admissible" scalar functions o are rontimntous and
ao(a) >0 for or' 0. The problem is to find conditions
under which the origin (x - 0, a = 0) is asymptotically 2594
stable in the large for all admissible o(cr). This is
called absolute stability. Assume that all the character- RIAS, Inc., Baltimore, Md.
istic roots of A have negative real parts and let C be
any positive definite n x n matrix. There is then a PERIODIC FUNCTIONS GENERATED AS SOLUTIONS
unique matrix B satisfying A' B * BA - -C (the prime OF NONLINEAR DIFFERENTIAL-DIFFERENCE EQUA-
denotes transpose). Define d = Bb - 1/2 c. It is then TIONS, by G. S. Jones. [1961] 18p. incl. diagrs.
shown that tac inequality p >d1C -1 d is a sufficient refs. (AFOSR-4483) (AF 49(63E)362) AD 40E042
condition for absolute stability. The significance of Unclassified
this condition is examined in detail when A is diagonal,
and the relation to Aizerman's problem is mentioned. Also publi:ýý_-d in Proc. Internat'l. Symposium on
Hcw the general method can be used to investigate more Nonlinear Differential Eqi...ions and Nomllnear' Mechanics,
complex control systems is illustrated, special cases AL" Force Academy, Colorado Springs (July 31-Aug. 4,
n = 1, 2 are studied, and one critical case is investl- 1961), New York, Academic Press, 1963, p. 105-112.
gated.

For abstract see item no. 2529 VoL V.
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2595 to make sense also for more general types of systems.
Let w(t, r) be the impulse response of a IVear system,

RIAS, Inc... Baltimore, Md. I. e., the effect at time t of a unit impulse applied at
time T. In 1951 Zadeh showed that the preceding defini-THE CRITICAL CASE IN DIFFERENTIAL EQUATIONS, tion can be related to the impulse response by:

by S. Lefschetz. [19611 [1 4 1p. (AFOSR-5194) Theorem 1: A linear (constant or time-varying) system
[AF 49(638)3E2) Unclassified is stable in the sense of Definition 1 if and only if

Also published in Bol. Soc. Mat. Mexicana, v. 6:
5-18, 1961. f Iw(r,r) I dr < - for alln.

The following system is studied: (1) , = Y(y, z), i The present note presents 3 counterexamples to show
Az - Z(y, z), where y is a p-vector, z aq-vector, A that Definition 1 is not wholly satisfactory, and that it
is a constant matrix, all of whose eigenvalues have is not possible to determine the stability of a time-
negative real part, and y, Z arepower series con- varying linear system from its impulse response,
vergent near y = 0, z = 0, which begin w%.is terms of without suppiemeniary assumptions concerning the
at least second degree and are such that ) -0, z - 0 is an system itself.
isolated zero for them. Such a system :nay be con-
sidered as a canonical form for an n-ve~tor equation
S= Kx + X(x), where K has p eigenvalues equal to 2597
zero with simple elementary divisors and X is a power
series with no constant and linear terms. By con- RIAS, Inc , Baltimore, Md.
structing a finite numier of transformations which are
regular near y = 0, z = 0, (1) is reduced to the system A CLASo OF FUNCTIONAL-DIFFERENTIAL EQUA-

TIONS, by J. K. Hale. [19621 [13jp. (AFOSR-J1217)
(2) " G(y, z) + yO(z) + 1 1N v k (Y,z), i = Az + (Sponsored jointly by Air Force Office of Scientific

Research under AF 49(638)382 and Army Ballistic
Z*(Y, z), with the following properties. Missile Agency) AD 423626 Unclassified

G(y, 0) is a power series whose terms Also published in Contrib. Differential Equations,
gfy) of lowest degree N > 1 are such v. 1:411-423, 1963.
that (1) if y = 0 is asymptotically stable for 9 g(y) The behavior of the solutions of a particular class of
(which is the case if and only if N is odd), then y = 0. functional-differential equations is discussed as the
z = 0 is asymptotically stable for (2) and (1); (I1) if N independeiit variable approaches infinity. This class
is even and if there is a-p-vector -vfor which "y. g(y) of equations arises as a natural generalization of the
is positive definite, then y = 0, z = 0 is unstable for (2) class of ordirtary differential equations considered in
and (1). The proofs of (a), (II) are based on considera- an earlier paper, Behavior of Solutions Near Integral
tions of appropriate Lyapunov functions. The cases Manifolds, which in turn, has many interesting appli-
p 1 1, 2, 3 are examined separately. Two appendices cations to the behavior of solutions of ordinary
on Lyapunov's stability theorems and on a special case differential equations near integral manifolds. This
of a theorem of Zubvv make the paper self-contained. -i"alysis generalizes most of the results of the earlier
(Math. Rev. abstract) paper to functional-differential equations. A Lyapunov

functional is used.

2596
2598

RIAS, Inc., Baltimore, Md. RIAS, Inc., Baltimore, Md.

ON THE STABILITY OF TIME-VARYING LINEAR
SYSTEMS, by R. E. Kalman. 11962j ,3l. inc!. FUNCTIONAL-DIFFERENTIAL EQUATIONS WITH
table. (AFOSR-J260) (Sponsored jointly by PARAMETERS, by J. X. Hale. [1962] [10]p.
Aeronautical Systems Division, AFOSR under AF 49 (AFOSR-J1218) (Sponsored jointly by Air Force Office
(638)382, and Army Ballistic Missile Agency) of Scientific Research under AF 49(638)382, Army
AD 400889 Unclassified Ballistic Missile Agency, and Office of Naval Research)

AD 424711 Unclassified
.Al._so pulshed in IRE. Trans. on Circuit Theory, A 271Ucasfe

._T:4_2 n9cthrAlso published in Contrib. Differential Equations,v. C-9: 20-42, 162.v. 1: 401-410, 1963.

in 1946 James and Weiss introduced the followingconcept of stability- Definition 1: A (linear, constant- Previous results of the author (see item no. 2518,
coeficiet) yste is tabe ifand nlyif eeryVol. V) are extended to a more'•-eeral type of equations.cfficient) system is stable if and only if everyReutarsmaredwihreotiblfra

bounded input produces a bounded output. This Results are summarized which are obtain-ble for a
definition has become very popular because it seems simple ordinary differential system (1) dy/dt = A(x)y
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where t is a scalar, x is an m-vector, y is an n-vector, OF A CLASS OF DIFFERENTIAL EQUATIONS, by
and A(x) is an n x n matrix whose elements are J. K. Hale and N. Onuchic. [1962 [151p. incl. diagr.
continuously differentiable with respect to x for x in (APOSR-64-0356) (AF 49(636)382) AD 434502
some set U. For a given to0 z0 and a given x in U, it Unclassified

is supposed that there exist functions 8(x), K(x) Also published in Contrib. Differential Equations,

continuous in x for x in U. P(x) [not necessarily of v. 2: 61-75, 1963.
constant sign] poesessinb a continuous first derivative
respect to x such that the solution y(t, to, Y, y0), Consider the equation w' = Aw + f(t, w) where w, I are

y(tO, to, x, y0) y0 of (1) satisfies the relation (2) n-vectors, A is an n x n matrix and f(t, w) is a continu-

ous function of t, w for all t ý 0 and w in some set U.
iI y(t, to, x, yo)lI gK(x)e"x) (t - to) 1,y0 :, t >t01 Many papers have discussed the asymptotic relation-

ships between the solutions of the above equation and
The basic lemma states the existence of a function the solutions of wI = Aw. However, in n.ost of these

V(t, x, y) (similar to a Lyapunov function) associated papers, it is assumed that the function f(t, wr) is either
with the class of functions (2) satisfying (1). It is "smzl'." :or large values of t and all w ( U or "small"shown that V(t, x,, y) is a Lipschitzian in x, y and the compared with the matrix A. In this paper, considera-
Lipschttz constants are given i terms of 8(x), K(x) tion is given to some asymptotic relationships between
andschet contantsive n ofthematrin Ax)witem s pt of (, x. the solutions of these 2 equations for cases when the
and the derivative of the matrix A(x) with respect to . function f(t, w) is not necessarily small for aU w in

soire sets but becomes small along solutions of the
259,3 equation.

RIAS, Inc., Baltimore, Md. 2601

SYMMETRY ADAPTED FUNCTIONS BELONGING TO
THE CRYSTALLOGRAPHIC GROUPS, by H. V. RIAS. Inc.. Baltimore, Md.
McIntosh. [1958] [2 41p. incL diagrs. refs. (AFOSR-J1513) (AF 49(638)3821 AD 429254 Unclassified STRUCTUR.AL STABILITY ON TWO-DIMENSIONAL

MANIFOLDS, by M. M. Peixoto. [1961] 120]p. incl.

Presented at Symposium on Molecular Structure and diagrs. rels. [AF 49(638)3821 Unclassified
Spectroscopy, Ohio State U., Columbus, 1958. Published in Topology, v. 1:101-120, 1962

Also pu.lished in Jour. Molec. Spectros., v. 10: Let M2 be a 2-dimensional compact differentiable
51-74, Jan. 1963. manifold, and B the space of all vector fields on M2 .

Variou authors have discussed methods of obtaining A vector field X on M2 is said to be structurally stable
the irreducible rcpresentations of groups containing if given c > 0 there is a neighborhood Aof X in B such
nontrivial normal subgroups, in terms of the that whehever Y c A' there is an (-homeomorphism of
representatIons of the normal subgroup and Its fac~or M 2 onto itself transforming trajectories of X onto
group. These results have applied to special cases, trajectories of Y. In or er that the vector field X be
such as to norma, subgroups of prime index or to the structurally stable on M1 It is necessary and sufficient
case in which a subgroup exists isomorphic to the that the following conditions be satisfied: (1) there is
Lfctcr group and having one element in each coset of only a finite number of singularities, all generic; (2)
the normal subgroup. These results have been ex- the at ani w-limit sets of every trajectory can only be
tended to a general theory, which not only includes singularities or closed orbits; (3) no trajectory connects
all the results of the papers cited, but also enables saddle points; and (4) were is only a finite number of
oze to obtain very easily the characters and represen- closed orbits, all simple.
tations of certa'n classes of groups heretofore obtain-
able only by special methods. Examples of such groups
are crystallographic double groups which nave been 2602
discussed by Bethe, Elliott, and Opechowski as well
as those crystallographic lattice groups for which RIAS, Inc., Baltimore, Md.
there is no subgroup isomorphic to the corresponding ADAPTIVE FINITE T5ME FILTERING, by R. S. Bucy
point group. The vasis of this theory is a canonical and J. W. Follin, Jr. [1962] [101p. incl. diagr. (Spon-
form for the representations of a semidirect product sored jointly by Air Force Office of Scientific Research
of 2 groups; a generalization of the representation under AF 49(638)382, Bureau of Naval Weapons, and
theory of direct products which is developed in the anal Se F3undation Unclassiaid
present paper. (Contractor's abstract) National Science Foundation) Unclassified

Published Li I. R. E. Trans. on Automatic Control,

2600 v. AC-7: 10-19, July 1962.

RIAd, Inc., Batitmore, Md. A detailed analysis of a particular adaptive filter has
been carried out and the required extension of the

ON THE ASYMPTOTIC BEHAVIOR OF SOLUTIONS theory to the general case is indicated. The filter
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measures the spectral densities of the input signal and go- ernedbythe equations (1) dxidt =Fx - go(o), dt/dt,
noise processes and adjusts its band-pass to give o(a), u=h' x . pý, where o, C,p are real scalars, x, g,
optimal filtering in the Wlener sense. The behavior h are real n-vectors. andF is a real, stable n x nmatrix.
is exmoined in the linear approximation and a crude o(o) is a real-valued continuous function which belongs
treatment of the nonlinear transient response is given, to the class Ak: o(0) - a, 0 < Go (a) <c a 2

K. Lur'e posed
These results compare favorably with an analog
simulation. (Contractor's abstract) the problem of finding conditions on p, g, h and F which

are necessary and sufficient for the existence of a
Lyapunov function V of a special class (quadratic in

2603 x and a plus the integral of !D (a) which insures global
asymptotic ability of (1) for any v in the class A .

RIAS, Inc., Baltimore, Md. Later Popov was able to show that if F Is stable and

GLOBAL GROSS SECTIONS OF COMPACT DYNAMICAL p > 0, then global asymptotic stability of (I) is assured

SYSTEMS, by S. Schwartzman. 11962] [61p. (Sponsored if Re(2*p . ic)['(i wIl-F) g + p/i 0, for all
jointly by Air Force Office of Scientific Research under real u., holds for 2 ap = I and some 0? a 0 (P). Popov
[AF 49(638)382], Army Ballistic Missile Agency, and was unable to resolve the question of existence of a
Office of Naval Research) Unclassified Lyapunov function which assures global asymptotic

stability whenever (P) holds. Using the theory of
Published in Proc. Nat'l. Acad. Sci., v. 48: 786-791, controllability of linear dynamical systems, the ques-
May 1962. tion is completely settled and at the same time the

problem posed by Lur'e is solved. (Math. Rev.
Let (X, R. o) be a transformation group with compact abstract)
connected, locally connected, locally simply connected
phase space X, and phase group the reals. A closed
subset K of X is said to be transverse to the flow pro- 2605
vided there exists ( > 0 such that o reitricted to K x
(-c, o)is a homomorphism onto an open set. Two RIAS, Inc., Baltimore, Md.
theorems are discussed. Theorem 1: The following
conditions on a closedsubset K of X are equivalent. THE STATISTICAL MECHANICS OF MICELLES, by
(1) K is transverse to the flow and every orbit inter- R. H. Aranow. [19621 [7]p. incl. refs. (AFOSR-J714)
sets K. (2) The natural map o makes K x R into a (AF 49(638)735) AD 415057 Unclassified
regular covering of X with an iniinite cyclic group of
covering transformations. (3) The natural map is a Also published in Jour. Phys. Chem.. v. 67: 556-562,
local homeomorphism onto all of X. (4) There eaL-ts Mar. 1963.
a function f (x) of absolute value one defiihed on X
whose angular variable is strictly increas'ing along A theory of micelle statistics is developed using the
each orbit such that K is the set of points where f(x) extended theory of dilute solutions, the dielectric
is called a cross-section if it satisfies any of the con- continuum model of the solvent, and the statistical
ditions ! through 4. Theorem 2: If K 1 and K 2 are 2 mechanical treatment of physical clusters at constant

connected cross-sections of a given flow in X, the pressure. A connection is made between the mass
universal covering spaces of K1 and K2 are hutneo- action approach and the 2-phase approach currently
morphic. The map f in (4) defines a one-dimensional in use for examining mievie behavior. Both ionic
cohl.,molo6" clas, in X. It is shown that if K1and and nonionic micelles are treated. A discussion isK1h K, 2  given for non-ionic micelles of the meaning of averages,
are 2 cross-sections having the same associated fluctuations in size. ideality, and variation of c. m. c.
cohomology class, then they are naturally with temperature. A more general theory of micelle
homeomorphic. (Math. Rev. abstract, modified) statistics is formulated by the elimination of the

continuum model of the solvent and the extended theory
of dilute solutions. Reich's model for non-ionic

2604 mice~les is used to illustrate the theory. (Contractor's

RIAS, Inc., Baltimore, Md. abstract)

LYAPUNOV FUNCTIONS FOP THE PROBLEM OF 2606
LUR'E IN AUTOMATIC CONTROL. by R. E. Kalman.
11962] 15)p. incl. refs. (Sponsored jointly by Air RIAS, Inc., Baltimore, Md.
Force Office of Scientific Research ur.der AF 49(638)
382 and National Aeronautics and Space Agency) EFFECT OF DIFFUSION 0'" ••TERFACLkL TAYLOR

UncLassified INSTABILITY, by R. 1I. Arinow and L. Witten. 11962]
[8Pp. incl. tables, refs. (AFOSR-J894) (AF 49(638)735)

Published in Proc. Nat'l. Acad. Sci., v. 49: 201-205, UnclassifiedFeb. 1963.
_Also published in Phys. Fluids, v. 6: 535-542, Apr.

This paper is concerned with the global asymptotic 1963.
stability of the class of closed loop control systems
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A theory is developed concerning the onset of inter- This article is devoted to the basic phenomena behind
facial instabilities at the liquid-liquid interface between the photosynthetic conversion of light into chemical
2 solvents when they are mutually Immiscible and energy. The main question considered is the manner in
when a third species, the solute, is diffusing across which the plant grasps and uses the tiny amount of
the interface. The analysis made hivolves solving the energy found in photons of sonie 680m., wave lengths.
linearized hydrodynamic equations of motion for an Since this article is a summary of present facts and
Idealized model with appropriate boundary conditions speculations about phtosynthests the following topics
at the interface. The interface becomes unstable and are discussed: energy carriers, ATP and TPNH2 ;
turbulence at the interface develops tider certain fluorescence, which is one of the ways a chlorophyll
conditions which depend upon the densities of the solu- molecule can dispose of an absorbed photon by re-
tions, the strength of the frictional forces between emitting a photon of red (680m-) light (this is useful
solute and solvents, concentration gradients, and the in proving light absorption by pigments); evidence for
direction and rate of diffusion of the solute. The effects 2 photoreactions in photosynthesis as discovered by
of surface tension and viscosity are considered. Emerson, who suggested that 2 pigments must be
Some experimental results pertaining to the instability excited to perform efficient photosynthesis and thus
are cited. (Contractor's abstract) indicated involvement of 2 light reactions, one

synthesized by light absorption in chlorophyll a and one
by another pigament (for example, chlorophyll b); and

2607 finally the question for the future, the distribution of
light between the 2 photo steps and how optimal dlstri-

RIAS, Inc., Baltimore, Md. bution is achieved, securing overall efficiency in theS ~plant.
THE LIGHT INDUCED ELECTRON PARAMAGNETIC

RESONANCE SIGNAL OF PHOTOCATALYST P700,
by H. Beinert, B. Kok, and G. Hoch.- [1962] [41p. 2609
(AFOSR-2293) (Sponsored jointly by Air Force Office
of Scientific Research rinder AF 49(63E)947, Atomic RIAS, Inc., Balhimore, Md.
Energy Commission, and National Institute of Health)

Unclassified SENSITIZATION OF CHLOROPLAST REACTIONS. I.
SENSITIZATION OF REDUCTION AND O)IDATION OF

Also published in Rlocbem. and Blophys. Research CYTOCHROME C BY CHLOROPLASTS, by B. Kok,
Commun., v. 7: 209- 22, 1962. G. Hoch, and B. Cooper. [1962] [2p. incl. diagrs.

refs. (AFOBR-3006) (AF 49(638)947) AD 412440
Ote unit or mol of the photocatalyst P700 (1) pigment Unclassifled
complex occurs for each 300-400 mol of chlorophyll
(1I) in all aerobic photosynthelic organisms. In whole Also published in Plant Physiol., v. 36: 274-279,
cells or chloroplasts, I undergoes photochemical May 1963.
bleaching sensitized by surrounding II, which brings
the pigment into the oxidized state and an associated Normal photoreduction df cytochrome c by chloroplasts
moiety into the reduced state. A second photochemical is changed to photooxidation by treatment with detergent,
conversion mediated by dark reacttons -egenerates I by aging, or by mild heating. During the transiton
in a reduced state. Data are given on ch-mical and from one action to the other, the long wave limit of
physical agents which proaece oxidation and reduction photoredurtion shifts to shorter wavelengths and either
of I. In experiments on red algae (strain TX 27) the a net reduction or net oxidation can be observed -
I (which is a single electron-transferring agent) gave dependent on wavelenb.th. The effectiveness spectrum
a weak Mn++ and a stronger Fe.. signal, as well as of the photoreduction process shows a drop at wave-
a free-radical oignal undei' some experimental condi- lengths beyond 690 m;j. In contrast, the ouantum
tions. Simi•ar signals were obtained from scenedesmus. yield or ohotooxidation rises at long wavel gths.

2608 2610

RIAS, Inc., Baltimnre. Md. RIAS, Inc., Baltimore, Md.

LIGHT CONVERSION IN PHOTOSYNTHESIS, by ON THE PIGMENT ABSORBING AT 750 mz OCCURRING
B. Kok. [1962] [221. incl. dlagrs. table. refs. IN SOMV: BLUE-GREEN ALGAE, by E. B. Gassner.
(AFOSR-2632) (Sponsored jointly by Air Force Office [1962i !3]p. incl. diagr. (AFOSR-34e4) (Sponsored
of Scientific Research iuder AF 49(638)947, National jointly by Air Force office of Scientific Research undpr
Institutes of Health, and School of Aero--pace AF 49(638)947 and National Institutes of Health)
Medicine) AD 415243 Unclassified Uitclassifiei

Also publisbed in 6570th Biologistics for Space Also published in Plant. Physiol., v. 37: 637-639,
Systems Symposium, Aerospace Medical Research Sept. 1962.
Lab., Wright-Patterson AFB, Ohio, Oct. 1962,
2. 83-104. A study was made of the pigment responsible for the
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the abso.-ption maximum at 750 mu found in 2 strains 20133
of blue-green algae. In Syncchoco'cus cedrorum
(Sauvg.) tho 750 m, absorption band was relatively RTAS, Inc., Baltimore, Md.
high, amounting to approx 1/20 the height of the
chlorophyll peak. Procedures of extraction and A MASS SPECTROMETER INLET SYSTEM FOR
partial purification have been developed. The long SAMPLING GASES DISSOLVED IN LIQUID PHASES.
wavelength absorption maximum at 750 mi in vivo by G. Hoch and B. Kok. [1962] [11p. incl. diagra,
shifts to about 730 mu after the pigment is extracted table. (AFOSR-J572) (Sponsored jointly by Air Force
into organic solvents. The complete spectrum of the Office of Scientific Research under AF 49(638)947 and
purified pigment is complex and resembles that of National Institutes of Health) AD 411914; AD 412311
bacterial pheophytin. Effects of light, pH, solvent Unclassified
and oxidation-reduction reagents on both the 750 mp
and 730 mu forms of the pigment were examin."d. No Also published in Arch. Biochem. and Biophys,, v.
indications for a possiblebiologicalactivitywerc:-lained. 101: 160-170, Apr. 1963.

A mass spectrometer inlet system has been devised
2611 which permits continuous sampling of gases dissolved

in liquid phases. The principle is that of a semi-
RIAS, Inc., Baltimore, Md. permeable membrane which allows the dcssolved gases,

but not the liquid phases, to enter the mass spectrom-
THE LIGHT INDUCED EPR SIGNAL OF PHOTO- eter. The instrument permits rapid time response and
CATALYST P700. II. TWO LIGHT EFFECT3, by high sensitivity. The application of this system to the
B. Kck and H. Beinert. [1962J [6kp. incl. diagr. study of reaction kinetics is described. (Contractor's
(AFOSR-J39) (Sponsored jointly by Air Force Office abstract)
of Scientific Research under AF 49(63E)947, Atomic
Energy Commission and National Institutes of Health)
AD 297148; AD 403550 Unclassified 2614

Also published in Biochem. and Biophys. Research RIAS, Inc., Baltimore, Md.
Cam mun., v. 9: 349-354, Oct. 31, 1962. ELECTRON TRANSPORT IN CHLOROPLAST REAC-
EPR data support an eay lier proposition that the TIONS, by B. Kok, B. Cooper, and L. Yang. [19621
species involved is the oxidized form of photo- [241p. incl. diagrs. tables, refs. (AFOSR-J957)
converter P700 and a suggestion concerning the iSpcrsered jointly by Air Force Office of Scientific
metabolic role of this intermediate. Research under AF 49(638)947 aind National Institutes

of Health) AD 415839 Unclassified

2312 Also published in Microalgae and Photosynthetic
Bacteria, 1963, p. 373-396.

RLAS. Inc., Baltimore, Md.
A stt.ly was made of the absorption changes induced

PHOTOSYNTHESIS AND RESPIRATION, by G. Hoch, by repelitive flashing light in chloroplast suspensions.
0. v. H. Owens, and B. Kok. [1962] [10]p. inch. T.lie stepwise reduction of various substrates by the
diagrs. tables, refs. (AFOSR-J571) (Sponsored jointly flashes was accompanied by a cyclic change of absorp-
by Air Force Office of Sciefitific Research under !ion (turnover) of "P700' and "P520". The indication
AF 49(638)94't and National Institutes of Vealth) was tnat only part of the pigment systems contributed
AD 407386; AD 410135 Unclassified to the absorption changes. An association with the

"first" (iong wave sensitized) photoact was indicated
Also published in Arch. Biochem. and Biophys., v. for both pigments. No absorption change was clearly
TWI: 171-18t, Apr. 1963. correlated with the "second" photoact. A dissimilar

response of P700 and P 520 was observed, in several
The effect of light on oxygen uptake and production by cases, most notably in the presence of phenazine
algae was studied. Illumination .was found to influence methosulfale. Pigment turnover in the absence of (net)
oxygen uptake by 2 mechanisms. Oxygen uptake was substrate reduction, observed in several instances
foundl to be inhibited at low light intensities and was considered to indicate a cyclic electron transport:
accelerated at medium tU high intensities. The inhi- Turnover induced by several substrates failed to stop
bition of uptake was mainly sensitized by chlorophyll after depletion of the oxidant and turnover induced by
a. The effects of starvation, glucose supplementation, dichlorophenolindophenol (DCPIP) after addition of
and DCMU inhibition on the oxygen uptake rates in the 3-(3, 4-dichloropbenyl)-l,1-dimethylurea (DCMU).
light are described. (Contractor's abstract) The poison did not inhibit the reduction of the dye by

the flashes but caused a complete re-oxidation during
the dark periods. This .ccessibility of reduced
indophenol to photo-oxidized P 700 underlies its restor-
ing effect upon DCMU inhibited triphosphopyridine oucleo-
tide (TPN) reductionandthe associated pigment turnover.
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SThe datp appeared to indicate a mechanism of photo- illuminated portion of the crystal. At low frequencies,
synthesis in which the photo-oxidant of the first photo- the pulse height during dc illumlnation is much lower
act-P 700' or an immediate conversion product- than when the crystal Is not illuminated, indicating a
is subjected to the second photoact. Consequently the flattening of the interior field.
photoreductant of the first photoact was assigned a low
enough potfental to concurrently dirve ade'osine
tripboophate (ATP) formation and TPl reduction. 2617
(Contractor's abstract) RIAS, Inc., Baltimore, Md.

2615 RECOMBINATION IN SPACE-CHARGE LIMITED
PHOTOCONDUCTIVITY (Abstract), by D. E.

RIAS, Inc., Baltimore, Md. Grabenstein and D. Kahn. [1962 1 [(ip. jA.F 49(638)1017)
Unclassified

THE EMERSON ENHANCEMENT EFFECT IN TPN-
PHOTOREDUCTION BY SPINACH CHLOROPLASTS, Presented at meeting of the .Amer. Phys. Soc.,
by R. Govindjee and G. Hoch. [19621 [41p. incl. Baltimore, Md., Mar. 26-29, 1962.
tables. (AFOSR-64-0080) (Sponsored jointly by
Air Force Office o SciQntiflc Research under Published in 3ull. Amer. Phys. Soc., Series 11,
AF 49(638)947, National Science Foundation and v. 7: 172, Mar. 26, 1962.
Public Health Service) AD 431171 Unclassified

The variation with illumination oC the ac photo-
Also published in Biochem. and Biophys. Research conductivity in illuminated KBr crystals with current-
Commun., v. 9: 222-225, Oct. 17, 1962. blocking electrodes itas been studied. The variation

of the low-frequency limit of photocapacitance and the
The rate of the photoreduction of TPN by spnc high-frequency limit of the photoconductance with
chloroplasts was proportional to the inte.-sity of light illumination for some specimens agrees with that ex-
at a Lgiven wavelength. An increased Emerson effect pected on the assumption of bimolecular recombination.
(ratio of light action by 'ar red light in presence of This is in agreement with the results of Onuki.
supplementary light to the light action of far red light Subsequent illumination of the crystals produced a
in absence of suppl•mentary light) occurred with in- gradual decrease in the variation with intensity, until
creasing wavelength. These data indicate that the little or no change could be observed by decreasing the
TPN-HIII reaction requires 2 photosynthetic steps. illuminatin by a factor of 30. This latter behavior

has been observed by Macdonald. The decrease in
variation is ascribed to the bleaching of the crystals

2616 at me electrodes.

RLAS, Inc., Baltimore, Md. 2618

INTE14IOR FIELD AND POTENTIAL IN SPACE
CHARGE LIMITED PHOTOCONDUCTIVITY, by RlAS, Inc., Baltimore, Md.
ID. Kahn and D. E. Grabenstein]. [1962) [8.p.
Incl. illus. dlagrs. table. IAF 49(638)1017] APPEARANCE AND IONIZATION POTENTIALS OF

Unclassified SELECTED FRAGMENTS FROM ISOTOPICALLY
LABELED PENTABORANES, by J. J. Kaufman, W. S.

Presented at meeting of the Amer, Phys. Soc., Koski and others. [1962] [71p. incl. diagrs. tablhs,
Baltimore, Md., Mar. 26-29, 1962. refs. (AFOSR-JI462) (Sponsored jointly by .ir Fcrce

Office of Scientific Research under AF 49(63E)1220
Abstract published in Bull. Amer. Phys. Soc., and Office of Naval Research) AD 427538
Series II, v. 7: 173, Mar. 26, 1962. Unclassified

Measurements of the interior potential of an illuminated Presented in part at Inorg. Chem. Div. of the
KBr crystal containing F centers under an applied dc 140th Nat'l. meeting of the Amer. Chem. Soc.,
potential have been made using a metallic probe con- Chl:ago, Ill., Sept. 1961.
nected to an elactrometer. The results agree with the
predictions of the theory for a crystal with 2 current- Also published in Jour. Uner. Chem. Soc., v. 85:
blocking electrodes. The contact potential between 136. -1375, May 20, 1963.
the crystals and the electrode can be determined by
varying the applied dc potential. The interior potential This paper presents appearance potentials of isotopically
is constant over most of the crystal. This agrees wit~h labeled pentaboranes, B1 1 H and B1 1 D, and some
measurements of the interior field of the crystal with 5 9 5
a low-frequency (0. 01-40 cps) ac voltage applied to the of their fragment ions as determined by mass spectro-
illuminated crystal. The field is determined by observ- metric electron impact measurerments. A set Of
ing the current pulse caused by an additional, short apparently self-consistent ionization potentials for the
light flas-h on the crystal. The initial height of the pentaboranes and various fragments was calculatedpulse is proportional to the field averaged over the from these appearance potentials using what little
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thermochemical bond energy data are available 1 p 2 q l#
combined with the authors' interpretation of the pro- Based on Cartan's formula: T(r) J 0 N(r, e )
cesses taking place on ionization and fragmentation. 2w 0

A(B5 H 9 ) > AN 5 D9 ) is compared to A(B 2 H) < der + 1og+ 1 f(0)1, an investigation is made of the
question raised by W. K. Hayman: what is the

A(B 2 D 6 ) and possible reasons for the reversal ef Nevanlinna characteristic function for

ionization potential differences are discussed. Using eez ? Proof is offered that for any given positive c,
an IBM 7090 computer prngram, r 'noisotopic frag-
mentation patterns for normal and deuteriated r-1/2 er
pentaboranes were calculated from the mass spectra T(r) 2 3 (2 + 0 (r /.of these compounds at 70 ev. .Contractor's abstract)

2619 2621

RIAS, Inc., Baltimore, Md. Rice U. [Dept. Co Mathematics] Houston, Tex.

THE EFFECT OF SUBSTITUTION OF THE IONIZA- ON THE RADIAL LIMITS OF BLASCHKE PRODUCTIS,
TION POTENTIALS OF FREE RADICALS AND by G. R. Maclane and F. B. Ryan. [1961] [6]p.
MOLECULES. 11. THEORETICAL INTERPRETA- [AFOSR J623) (AF 49(638)205) AD 415060
TION OF DELTA K VALUES FOR ALKYL RADICALS Unclassified
AND WMINES, by J. J. Kaufman. [1962] [5]p. incl.
refs. (AFOSR-JI484) (AF 49(638)1220) AD 427535 Also published In Pacific Jour. Math., v. 12:

Unclassified 993-998, F.all 1962.

Presented at Eighteenth Internat'l. Cong. of Pure The object of the present paper is to give a partial
and Applied Chemistry Symposium on Structure and answer to the question: how many times does f(z)
Reactivity of Small Molecular Species, Montreal assume a given radial limit? The following theorem is
(Canada), Aug. 1961. proven: Let E be a given closed set on i Iw I = 1i and

let E' be the complement of E relative to I lw 1. 1).
Also published in Jour. Amer. Chem. Soc., v. 65: Then there exists a Blaschke product f(z), all of whose
1576-1580, June 5, 1963. radial limits are of modulus one, and such that the set

The constancy of 6 K values [which measure the L(f) = f 0 1 f0ei 9e) = ei 8 J has the power of the

charge in iorization potential between a substituted continuum for eip c E and is countable for 0 c E'.
molecule (or radical) and the parent compound] for
alkyl radicals and amines is discussed in terms of the
energies and possible wave functtsas for these species
and their corresponding positive ions. For an alkyl
radical it is possible to separate the a- and r-electrons, Rice U. [Depft. of Mathematics] Houston, Tex.
and, to a first approximation, deal with tWq wave func- THE GEOMETRY OF FUNCTIONS HOLOMORPHIC IN
!ion, Hlamiltonlan and orbital of only the v-electron. THE GEITRC OF ArBITI LY SO W GROWTH,
It is shown to be possible to describe the wave func- THE UNIT CIRCLE, OF ARBITRARILY SLOW GROWTH,
tions and Hamiltonians for the substituted and un- WHICH TEND TO INNINTHY ON A SEQUENCE OF
substituted amines and their positive ions in a manner G.RV ac Rane. 192 [ IRCUMFERE64E1586
which emphasizes their close similarity to the alkyl G.R. MacLase. 11962][7]p. (AFOSR 64-1586)
radicals by making a formal separation into a- and (AF 49(638)205) AD 446532 Unclassified
'- -like" electrons. The wave functions of the w- and

"-like" electrons are described and the effects of -Also puic-ished in Duke Math. JO'Lr., v. 29:
various perturbations on the Hamiltonians are shown. 191-197, June 1962.
A comprehensive treatment of a pure inductive effect
of a substituent group is given and the extension to For abstract see item no. 2537, Vol V.
subst:tuent groups capable of mesomeric effects is
indicat.d.

2623

2620 Rice U. Dept. of Mathematics, Houston, Tex.

Rice U. [Dept. of Mathematics] Houston, Tex. THE DETERMINATION OF A COEFFICIENT IN A
PARABOLIC DIFFERENTIAL EQUATION. PART 2.

ON THE CHARACTERISTIC, T(r), of e , by G. R. NU.MERICAL APPROXIMATION, by J. Douglas, Jr.
MacLane. July 1961, 8p. (AFOSR-32611  and B. F. Jones, Jr. [1962] [8p. (APOSR-J446)
[AF 49(638)205] Unclassified (AF 49(638)632) AD 407115 Unclassified
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This sequel to (item no. 2624 Vol. VI) is concerned limit as t -- 0 + (which implies that f'(t) - - as t -0+)
with an dfecUve means of computing the solution the author shows that L has a unique fixed point. This
a(t). 1ho authors show (using a modified iteration is done by showing that L maps the set of continuous
procedure), that given c >0 and a fixed mesh width functions h(t) satisfying
k > 0, it is possible to compute a polygonal function
*k(t) on [0, TO], Te < T, with vertices at the points In! H2 (i) <h(t) < sup H2 (t)#)0 <7"<t 0 <r <t
tk, 2k, ... , Nk = TO, which is bounded from above and

below by appropriate functions of t, and waiich into an equicontinucus subset of itself; then, using the
monotonicity of L, the solution a may be constructed.

satisfies thý h..-a•Laty I •k(t) - L 0k(t) < c for t = k. (Math. Rev. abstract)
2k, . .. , Nk. Then, using the properties of L obtained
in the previous article, they show that for small k,
k(t) Is actually a good approximation to a(t) for all t 2625

In [0, TO]. (Math. Rev. abstract) Rice U. [Dept. of Mathematics] Houston, Tex.

CLASS D SUPERMARTII•GALES, by G. johnson and
2624 L. L. Helms. [1962] [41p. (AFO6R-J446)

(AF AFO6R-62- 233) AD 407895 Unclaseified
Rice U. Dept. of Mathematics, Houston, Tex.

Also published in EBuL .Amer. Math. Soc., v. 60:
THE DETERMINATION OF A COEFFICIENT IN A 59-62, Jan. 1963.
PARABOLIC DIFFERENTIAL EQUATION. PART L
EXISTENCE AND UNIQUENESS, by B. F. Jones, Jr. A decomposition for positive supermartinga!es
[1962] (121p. aSponsored jointly by Air Force 011ice
of Scientific Research under AF 49(638)632] and (Yt, 0 -s t s is derived whose sample fn&ions ae
National Science Foundation) Unclassified right continuous under the hypothesis H that the family

Published in Jour. Math. and Mech. v. 11: 1 ytI where T runs through the class of process stopping

907-91E, Nov. 1962. times, is uniformly integrable. The questlon whether
uniform integrability of the process random variables

The following problem, corresponding to a heat con- implies H was left open. A counterexample to this
duztion on a semi-infinite rod, with variable and un- implication is exhibited. Under the added hypothesis
known thermal conductivity is considex ed: to find of sample function continuity a necessary and sufficient
u(x, t) and a positive a(t) satisfying condition for H, not involving stopping times is found.

2 (Math Rev. abstract)
-au =a(tq .. 1 0 < x '- , 0 < t < T,

2626
U•'{x 0) =0, 0 I x <- ,

U fi) Rochester U. Dcpt. of Chemistry, N. Y.

t aTHE TRIPLET STATE OF BENZENE, by H. lahikawa
-at 0,t) = g(t), 0 <t < T. W. A. Noyes, Jr. [1962] [lp. incl. refs. (AFOSR-

2364) (AF 49(638)679) Unclassified
Here f(t) and g(tf are given, with , - 0, f(O) = 0, and

f(t) >0 for t > 0. After the change of variables Also published in Jour. Amer. Chem. Soc., v. 64:
•t 1502, 1962.

I= aQ) It is made, the coefficient a(t) disappears

from the first of these equations. Thus, with the The fitst excitbi triplet state of benzene has been
appropriate asrumptions on the growth of u(x, t) as identified through emission from a glassy matrix
I x I - -, the first three equations in (1) have a and possibly through weak absorption from the ground
unique soluUin u, expressible by means of the Poisson- state. Some reactions of the triplet state of benzene
Weierstrass kernel; this solution Is seen to ,stisfy the are briefly discussed. The fate of the triplet state
fourth equation in (1) if and only if a(t) satisfies the molecules is at present unknown, several posaibilities
nonlinear integral equation are presented: (1, tht-y cross over to the ground statewith ultimate loss of vibration ene:gy by collision; (2)

1l/2 g(t) they are discharged on the walls; and (3) they undergo
a(t) e 1-1/2_ reaction to an Intermediate which reverts ultimatejy to

ft) rJt a -)d 2 " normal benzene.

0 1 ad

Dr.ine the mapping a - La by La(t) = a(t), then, under
the assumptio.n that H(t) = LI(t) Approaches a positive
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2627 benzene by intersystem crossing. As a mechanism cd
sensitized biacetyl emission, energy transfcr from

Rochester U. Dept. of Chemistry, N. Y. triplet benzene to biacetyl is proposed. (Contractor's
abstract, modified)

PHOTOSENSITIZATION BY BENZENE VAPOR:
BIACETYL. THE TRIPLET STATE OF BENZENE,
by H. Ishikawa and W. A. Noyes, Jr. [1962] 36p. 2629
incl. diagrs. tables, refs. (AFOSR-2427)
(AF 49(638)679) AD 432681 Unclassified Rochester U. Dept. of Chemistry, N. Y.

Also published in Jour. Chem. Phys., v. 37: ENERGY DISSIPATION FROM EXCITED ACETALDE-

583-591, Aug. 1, 196Z. HYDE MOLECULES, by C. S. Parmenter and W. A.
Noyes, Jr. [1962] [61p. incl. diagra. tables, refs.

Biacetyl strongly quenches tWe fluorescence of (AFOSR-3320) (AF 49(638)679) AD 408023

benzene vapor. There is a resulting dissociation of Unclassified

biacetyl which occurs presumably because the second
excited singlet state of biacetyl is produced by energy Also published in Jour. Amer. Chem. Soc., v, 85:

transfer from the benzene. Emission by biacetyl also 416-421, Feb. 20, 1963.
occurs, but the ratio of phosphorescence to fluores-
cence is very large and may be infinity. The triplet Energy dissipation in acetaldehyde vapor following
state of blacetyl seems to be produced preferentially absorption at various wave lengths from 2531 to 3340A
by energy transfer from a triplet state of benzene. has been siudied. At the longer wave lengths dissocla-
Emission efficiencies are such that nearly tion and intersystem crossover to the ground state from
every singlet-stale molecule of benzene which does a triplet state account for most of the dissipation. At
not fluoresce must undergo an intersystent crossover shorter wave lengths dissociation becomes of increasing
to the triplet stale. Since this crossover predominates importance. This dissociation probably occurs from
over fluorescent emission, the life of the singlet state high vibration levei,• of the singlet state but the possibility
of benzene is presumably determined mainly by the of rapid transition through a triplet state cannot be ex-
crossover. The effective cross section for self- cluded. As shown previously by other authors, the
quenching of the singlet state c1 benzene is about mode of dissociation changes with wave length.

0. 036 x 10" 16 cm
2 , while the effective cross section (Contractor's abstract)

for quenching by biacetyl is about 2.5 x 10-16 cw2.
Since the life of the triplet state of benzene in the gas 2630
phase Is not known, cross sections for reactions of
this state may not be calculated (Contractor's Rochester U. Dept. of Chemistry, N. Y.
abstract) THE PHOTOCHEMISTRY OF MIXTURES OF 2-

PENTANONE AND 2-HEXANONE WITH BIACETYL,

2628 by J. L. Michael and W. A. Noyes, Jr. [1962] [61p.
incl. dlagrs. tables, refs. (AFPSR- J667) (AF 49(638)

Rochester U. Dept. of Chemistry, N. Y. 679) AD 415469 Unclassified

THE TRANSFER OF ELECTRONIC ENERGY FROM Also published in Jour. Amer. Chem. Soc., v. 85:

BENZENE TO BIACETYL, by H. Ishikawa. 1962. 1027-1032, Apr. 20, 1963.
[381p. incl. diagrs. tables, refs. (AFO8R-2437)
(AF 49(638)679) Unclassified Energy transfer to biacetyl molecules occurs from

2-pentanone and from 2-hexanone molecules excited
The purpose of this work is to study the mechanism of at 3130 A. Evidence is found in sensitized biacetyl
transfer of energy, particularly electronic energy, emission. The emission caused by pentanone is about
between polyatomic molecules. Benzene is used as an 20 times as intense as that caused by hexanone.
energy donor and biacetyl as an energy acceptor in Biacetyl markedly reduces the non-free radical
this work. A study cf energy transfer from benzene dissociation of 2-pentanone into ethylene and acetone

vapor to bia,.etyl vapor after the former has absorbed at 3130 A, but the yield of carbon monoxide increases
radiation at 2537A has revealed 2 phenomena ef photo- although it is always low. The efiect of biacetyl on
sensitization: (1) the sensitized decomposition of the hexanone at 3130 A is negligible. Energy transfer

tviacetyl (however, not conclusively); and (2) the to blacetyl and dissociation into ethylene and acetone
sensitized e.'ission of biacetyl. T"ie sensitized de- both seem to come from the same state for the penta-
composition of blacetyl may be explained as a result none. There is a weak sensitized emission caused by
of energy transfer from singlet excited benzene to 2-pentanone at 2537 A and a marked increase in carbon
biacetyl exciting the latte- to the second upper singlet monoxide yield. For hexanone the effects are small,
state. The data of the emission of biacetyl sensitized although there is some increase of carbon monoxide
by bentene may best be treated by assuming the yield The evidence indicates that the direct photo-
presence of triplet state benzene in high concentration chemical dissociation of 2-pentanone into ethylene and
which will be formed from singlet excited state acetone occurs from an excited singlet state.
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Evidence herein presented is not sufficiently dcinite asymptotic solutions valid for several ranges of r are
to permit conclusions about 2-hexanone. (Contractor's given. The existence of unstable solutions suggests,
abstract) but does not prove, the possibility of fragmpentation into

stable protostars or protogalaxies.

2633
Rochester U. Dept. of Chemistry, N. Y.

Rochester U. Dept. of Physics and Astronomy, N. Y.
THE PHOTOCHEM1STRY OF METHYLAXINE, by
J. V'. Michael and W. A. Noyes, Jr. [1962] [6]p. THE ABUNDANCE OF TRITONS AND DEUTERONS
incl. tables, refs. (AFOSR-J668) (AF 49(638)679) IN PRIMARY COSMIC RADIATION, by M. V. K.
AD 4153!95 Unclassified Appa Rao and P. J. Lavakame. [1962) [Sip. incl.

diagrs. refs. (AFOSR-4125) (AF 49(638)303)
Also published in Jour. Amer. Chem. Soc., v. 85: AD 446522 Unclassified

Presented at meeting of the Puer. Phys. Soc.,
Hydrogen, methane, nitrogen, ethane, ammonia, Washington, D. C., Apr. 23-26, 1962.
ethylenliine, dimethylamine, azomethane and a
polymer have been Identified as products in the Abstract published in Bull. Amer. Phys. Soc..
photochemical decomposition of methylamine. Quantum Series II, v. 7: 311, Apr. 23, 1962.
yields of most of these products have been determined

under a variety of experimental conditions at room Also published in Nuovo Cimento, Series X, v. 26:
temperature. By use of CH3ND2 and of CL-3 NH 2 as 740-747, Nov. 16, 1962.
well as by use of scavengers it has been shown that
the main primary process is the elimination of a An attempt was made to determine the abundanc, -"

hydrogen atom. This is followed by abstraction from low-energy tritons ar.d deuterons in a nuclear em' .sion
the substrate to form hydrogen gas. other steps stack exposed at a geomagnetic latitude, X ) 61'N on
in the mechanism are suggested and evidence for Aug. 3, 1958 under 3. E g, cm 2 of matter. Some of the
some of them presented. (Contractor's abstract) implication of the results are discussed. However,

due to the uncertainty of the correction for secondary
production within the atmosphere, the re6 ilts are

2632 consistent with the absence of these elements in
primary cosmic radiation.

Rochester U. [Dept. of Physics and Astronomy] N. Y.

GROWTH OF FLUCTUATIONS IN A UNIFORMLY 2634
CONTRACTING OR EXPANDING CLOUD, by M. P.
Savedoff and S. Vila. [19621 [61p. incl. table. Rochester U. Dept. of Physics and Astronomy, N. Y.
(AFOSR-J131) (Sponsored jointly by Air Force Office
of Scientific Research under AF 49(638)52 and THEORETICAL STUDIES OF EFFECTS OF COHERENCE
Alfred P. Sloa.' roundation) AD 400193 IN ELECTROMAGNETIC RADIATION, by E. Wolf.

Unclassified Final rept. May 1959-Dec. 1961. May 1902, 16p. incl.
refs. (AFOSR-2656) (AF 49(638)602) AD 278260

Also published In Astrophys. Jour., v. 136: 609-614, Unclassified

Sept. 1962. The investigations carried out under this contract may
be grouped under the following headings: Coherence

Since no gas sphere in hydrostatic equilibrium Is un- properties of electromagnetic radiation; Properties of
sthabl and that the density increases with depth, photon beams; Diffraction and related investigations;

and Surveys of current research on coherence and
thre stability o a model without hydrostatic equilibrium fluctuations.
is investigated. This model has been discussed by
Ebert and Bonnor and is characterized by a uniform
density, pressure, and expansion or contraction, 2635
Since in the absence of pressure gradients each ele-
ment is in free fall, one erroneously expects that Rochester U. Dept. of Physics and Astronomy, N. Y.
jean's criterion determines stability. For the zero
energy case (corresponding to parabolic motion), the COHERENCE FUNCTIONS OF BLACKBODY RADIA-
system is tam~ble fur ani r <5/3 independent of the TION (Abstract), by E. Wolf and Y. Kano. [1962]
jeans criterion. For expansion, the Jeans criterion [11p. (Sponsored jointly by Air Force Office of
separates unstable f.-oi stable motion when r = 4,13 Scientific Research under [AF 49(638)6021 and United
witl~e all larger values of rthe mins •!n ia unstable; Aircraft Corp.) Unclassified
t~pendent again of the Jeans criterion. Exact solu-

.!tas are given for non-zero energy (elliptical and Presented at meeting of the Opt. Soc. Amer.,
hyerbolc motion) for special values of r, and Washington. D. C., Spring, 1962.
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Published in Jour. Opt. Soc. Amer., v. 52: 596, 2637

May 1962. Rochester U. Dept. of Physics and Astronomy, N. Y.

R. C. Bourret discussed certain correlation functions
of blackbody radiation. These functions are a IS A COMPLETE DETERMINATION OF THE ENERGY
meazure of the correlation between the electric-field DISTRIBUTION IN SPECTRAL LINES POFSIBLE FROM
vectors at 2 points in space, at 2 instants of time. MEASUREMENTS OF THE VISIBILITY OF INTER-
In the present paper, an extensirn of Boo--rret's anatysis FERENCE FRINGES? (Abstract), by E. Wolf. [1962)

is described, concerned with determination of the [1 ]p. [AF 49(636)C02] Unclassified
complex degree of coherence of blackbody radiation.
This quantity is essentially the 'omplex analytic signal Presented at meeting of tke Opt. Soc. Amer.,
associated with one of the real correlation functio.s Washington, D. C., Spring 1962.
considered by Bourret. The behavior of the analytic
continuation of the temporal, complex degree of Published in Jour. Opt. Soc. Amer., v. 52: 596,
coherence yl, (r) into the lower half of the complex May 1962.

r-plane is examined. It is shown that this analytic A well-known method due to Michelson provides
continuation has no zeros anywhere in this half-plane, information about the energy spectrum of a light source
and also that .Y1 1 (r) has no zeros on the real T-Axis. from measurements of the visibility of interference
This result in turn "'p!Aes that the phase function of fringes. It is generally believed, and has in fart be.a
the temporal, complex degree of coherence ot black- first explicitly asserted so by Rayleigh, that u".s the
body radiation is a "minimal phase function." spectrum is symmetric the complete spectral profile
This conclusion lends support to the theory relating to cannot be determined from visibility measurements
the possibility of complete determitation of energy alone. The apparent reason for this is that the visibility
distribution in certain asymmetric spectra from is proportional to the modulus of the Fourier transform
measurements of visibility of interference fringes of the energy spectrum' and hence does not yield
alone, separately the cosine and the sine transforms. Thus, a

Fourier inversion does not appear to be possible except
when, on account of symmetry of the spectrum, the

2636 sire transform may be assumed to be zero. It is shown
that the above argument is inconclusive because it

Rochester U. Dept. of Physics and Astronomy, N. Y. fails to take into account the analytic properties of the
Fourier transform of the energy spectrum. Th1ese

COMPARISON OF THREE THEORIES OF ELF.CTRO- properties, which are playing an increasingly important
MAGNETIC DIFFRACTION (Abstract), by B. role in current researches on coherence properties of
Karczewski and E. Wolf. [1962] 1]ip. [AF 49(638)602] light are shown to impose a lower bound on the phase

Unclassified function of the Fourier !ransform. A theory is put
forward, according to which the actual phase function

Presented at meeting of the Opt. Soc. Amer., of the Fourier transform of many asymmetric profiles
Washington, D. C., Sprin! 1962. is either this "minimal phase function" or differa

from it by an insignificant amount. Such profiles could
Published in Jour. Opt. Soc. Amer., v. 52: 600, be completely determined from the knowledge of the
May 1962. visibility curv'e alone. A possible departure frcm the

minimal phase solution raises some interesting unsolved
In recent papers one of the authors studied on the problems. The theory has a close bearing on the recent-
basis of the theories of Kottler, Severm, and Vasseur, ly proposed square-law detection techniques and
the distribution of the energy density in the far field coincidence counting methods for the analysis of very
of an electromagnetic wave diffracted from an aperture, narrow spectra, such as thore encountered in the out-
In the present paper, this investigation is carried put from an optical maser.
further by comparing the predictions relating to the
state of polarization of the far field. Polarized as
well as unpolarized incident fields are considered. 2638
The coherency matrices of the tar field, appropriate
to the theories of Kottler, Severin, and Vasseur are Rochester U. Dept. of Physics and Astronomy, N. Y.
derived and with their help the state of polarization is
analyzed. It is found that for all but small angles of MEASURES CF BANDWIDTH AND COHERENCE TIME
d'.ffraction the 3 theories predict substantially different IN OPTICS (Abstract), by L. Mandel and E. Wolf.
behavior. Thus, a comparison of the results of the [1962] [lbp. [AF 49(638)602] Unclassified
present investigation with the corresponding polariza-
tion measurements would afford a relatively simple Presented at annual meeting of the Opt. Soc. Amer.,
test as to the validity of the theories under conditions Rochester, N. Y., [19621
that are commonly encountered in optics. Such a
comparison might also help to resolve a long- standing Published In Jour. Opt. Soc. Amer., v. 52: 1322,
controversy as to the correctness of Kottler's defini- Nov. 1962.
tion of a black screen.
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Several different definitions co the coherence time interaction) be used to obtain the isotope abundante
Ar can be found in the literature. It is generally ratios for different charges. The applications at the
assumed that in cases of practical interest, the procedure to singly and doubly charged nuclei is
different definitions give values of the same order discussed. (Contractor's abstract)
of magnitude. The same remark applies also to
definitions of the effective bandwidth Ap. It is
generally assumed that these 2 quantities are related 2641
by the order of magnitude formula Ar - i/fv. It is
shown from detailed examination of one particular Rochester U. Dept. of Physics and Astronomy, N. Y.
case of practical interest that the bandwidths as de-
fined by 2 of the previously proposed formulas are ON THE ENERGY DEPENDENCE OF FRAGMENTA-
quite different orders cf magnitu4e, although the TION OF COSMIC RAY NUCLEI IN INTERST.ELLAR
correspondingly defined coherence times differ only SPACE, by H. H. Kly and M. V. K. Appa Rao.
by a factor of the order of unity. This example shows Nov. 2, 1962 [181p. incl. diagrs. refs. (Rept. no.
that the reciprocity relation Ar.--I/Ahv must be NYO 10249).(AFOSR-4421) (AF AFOSR-62-32)
treated with caution, especially in the case of multiple Unclassified
peaked distributions, such as found in the spectrum
of optical-maser beams. Also published in Nuovo Cimento, Series X, v. 28:

457-465, May 1, 1963. (AFOSR-40513; AD 434420)

2639 The energy-dependence of fragmentation probabilities
for cosmic ray nuclei in interstellar hydrogen is

Rochester U. Dept. of Physics and Astronomy, N. Y. investigated, using the data that exist from experiments
in which protons of various energy bombard different

THE INFLUENCE OF IONIZATION LOSS ON THE nuclei. The probability Co a medium nucleus (C, N, 0,
SHAPE OF THE DIFFERENTIAL PRIMARY COSMIC F) going into a light nucleus (Li, Be, B) in an interac-
RAY ENERGY-SPECTRUM, by M. V. K. Appa Rao tion of a medium nucleus in hydrogen (P ) seems to
and M. F. Kaplon. [1962] [181p. incl. diagrs. rofs. ML
(AFOSR-4127) (AF AFOSR-62-32) AD 446405 be energy-independent up to energies of the order of

Unclassified 6 gev/nucleon, whereas the probability of a heavy
nucleus (Z >10) going into a light nucleus (PHL) seems

Also published in Nuovo Cimento, Series X, v. 27: to be strongly energy-dependent. The above results
700-717, Feb. 1, 1963. imply that the Interstellar matter traversed by cosmic

ray nuclei as deduced from the abundance of light
The effect of !onization loss ona primary cosmic nuclei is dependent on tC.e energies under consideration.
ray spectrum of the form N A, (f) = K(A, Z) The maximum possible lifference between the values

/C Y.i.to calculated for H1 , , 1 2 F1 9 , Al 2 7 , deduced at low enerFy 500 mev/nucleon) and the value
e6  ie C te adeduce-$at high sne, >1.5 gev/nucleon) is about

SCa40 and Fe56 as representative of the d-arge spec- 2 g/cm', if the .'j--rimentaUy measured ratio (Li, Be,
trwm of primary cosmic rays. The calculation is B)/(C, N, 0, F) is the same at the 2 energy ranges, the
carried out for passage through 2, 4, 6, amd value at lower :nergies being higher. (Contractor's

"10 g/cm 2 of hydrogen and also for a model it. which abstract)
the amount of material traversed is inversely propor-
tional to the momentum. The observable effects
obtained, L e. the shift u the ma.x-um tovards 2642
higher velocity with increasing Z ana the relative en-
richment of the lighter nuclei/encrgy interval at low Rochester U. Dept. of Physics and Astronomy, N. Y.
energies are compared with the experimental data
obtainable. Some discussion of the implicationx for ON THE ENFRGY DEPENDENCE OF FRAGMENTA-
aspects of the origin of cosmic rays is given. TION OF COSMIC RAY NUCLEI IN INTERSTELLAR

SPACE, by H. H. Aly and M. V. K. Appa Rao. [1962]
[9)p. incl. diagrs. refs. (AFOSR-64-0513)

26W0 (AF AFOSR-62-32) Unclassified

Rochester U. Dept. of Physics and Astronomy, N. Y. Also published in Nuovo Cimento, Series X, v. 28:
457-465, May 1, 1963.

ISOTOPIC ANALYSIS OF PRIMARY COSMIC RADIA-
TION, by M. V. KL Appa Rao. [1962] [7],. incl. refs. For abstract see item no. 2641, Vol. VI.
(AFOSR-4128) (AF- AFOSR-S2-32) AD 446529

Unclassified
2643

Also published in Nuovo Cimento, Series X, v. 27:
693-699, Feb. 1, 1963. Rochester U. Dept. of Physics and Astronomy, N. Y.

It is proposed that the characteristics of nuclear STUDY OF NUCLEAR INTERACTIONS PRODUCED
interactions of primary cosmic-ray nuclei (in-out BY 275 M EV DEUTERONS IN NUCLEAR EMUISIONS,
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by M. V. K. Appa Rao and P. J. Lavakare. (1962] potential for CI" in a chloride. It may be very important
15]p. incl. diagrs. refs. (AFOSR-64-0514) in various types of band structure calculptions.
(AF AFOSR-62-32) AD 434318 Unclassified

Also published in Nuovo Cimento, Serlef, X, v. 29: 2646
321-325, July 16, 1963. Rochester U. [Dept. of Physics and Astronomy] N. Y.

Nuclear interactions produced in nuclear emulsions
by deuterons of mean energy 275 mev have been RELATION BETWEEN ABSORPTION AND EMISSION
studied. The mean free path for deuterons of this PROBABILrI1ES IN LUMINESCENT CENTERS IN
energy is found to be (16. 6 * 1.8) cm. IONIC SOLIDS, by W. q. Fowler and D. L. Dexter,

1962] [121p. incl. diagr. refs. (AFOSR-J158)EAF AFOSR-62-145] AD 400091 Unclassified
2644

Also published in Phys. Rev., v. 128: 2154-2165,
Rorhuster U. Dept. of Physics and Astronomy, N. Y. D,7c. 1, 1962.

A SEARCH FOR HIGH- ENERGY COSMIC v-RAYS T,.,. Einstein relationship between spontaneois emission
IN EMULSIONS, by J. Klarmann. [1962] [61p. incl. probability for radiative transitions is not generally
diagrs. refs. (AFOSR-64-2038) (AF AFOSR-62-32) valid for impurity centers in condensed media. An
AD 452511 Unclassified alternative approach to the problem is available by

which estimates of the possible discrepancies can be
Also published in Nuovo Cimento, Series X, v. 24: made. Several mechanisms are discussed, particularly
540-545, May 1, 1962. the Jahn-Teller effect, which depend on the existence

of the phonon field and the lattice relaxation following
The possibility of employing nuclear emulsions as a absorption of a photon. In some simple cases, such as
detector for yradiation from celestial sources was the F center in KCl and LiF, the decay time predicted
tested in a balloon flight over Texas. An average from the integrated absorption cross section may
downward flux of 0. 27 photons/cm 2 s sr was found differ by an order of magnitude from that observed.
during ascent and descent of the balloon in a solid In other simple and cubic systems, where the ttomic
angle of 0. 842 sr. An upper limit to the flux of y- symmetries are appropriate, the discrepancy %nay be
rays at an altitude of bet een 3 and 4.5 gm/cm 2 was even larger. In noncubic crystals similar discrepancies
determined as 1.7 • 10" photons/cm2 sr. .An upper may he expected. (Contractor's abstract)
limit to the albedqflux during ascent and descent is
given by 2. 5 - 10-2 photons/cm 2 s sr. The results
on scanning time and scanning efficiency in Ilford G-5 2647
emulsions riere not too encouraging. (Contractor's
abstract) Rochester U. Dept. of Physics and Astronomy, N. Y.

SUPERCONDUCTIVITY IN THE CASE OF OVERLAP-
2645 PING BANDS, b'j M. Suffczynski. [1962] [2]p.

(AFOSR-J163) LAF AFOSR-62-145J AD 400089
Rochester U. [Dept. of Physics and Astronomy] N. Y. Unclassified

SCREENING CORRECTION TO THE SLATER EX- Also published In Phys. Rev., v. 128: 1538-1539,
CHANGE POTENTIAL, by J. E. Robinson, F. Nov. 15, 1962.
3assani and others. [1962] [31p. inel. diagrs, refs.
(AFOSR-4075) (Sponsored J:•ntly by Air Force Office The equations for the superconductivity energy gap and
of Scientific Research under AF AFOSR-62-145 transition temperature in the case of overlapping bands
az'd Atomuic Energy Commission) Unclassified are derived by the Nambu-Schrieffer formalism.

(Contractor's abstract)
Also publish ,, in Phys. Rev. Ltrs., v. 9: 215-217,
Sept. 1, 1962. 2648

Modifying the original Slater calculation to include the
influence of electron correlar ,n an pair interaction Rnchester U. [Dept. of Physics and Astronomy] N. Y.
(but still within the approximation of a uniform electron
gas) has the effect of decreasing sharply the Slater ULTRAVIOLET ABSORPTION OF SOLID ARGON,
exchange potential in the regions of low elect-onic KRYPTON, AND XENON, by G. Baldini. [1962] [8k.
density, where it was known to be too high. The lncL diagrs. table. refs. (AFOSR-j270)
Coulomb interaction is in effect replaced by a screened [AF AFOSR-62-145] AD 400882 Unclussified
interaction, the simplest form of the screening factor
resulting from the lirearized Thomas-Fermi dielectric Also published In Phys. Rev., v. 128: 1562-1567,
function. The quantitative effect of the correlation Nov. 15, 1962.
factor Is demonstrated by a calculation of the exchange
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Th. Absorption spetra of thin films ot argon, krypton, 2651
and xenon were measured between 20 and 50'K in the
regio irom 1600 to 900A (8 to 14 ev). The spectra Rochester U. Dept. of physics and Astronomy, N. Y.
show: (1) strong doublets corresp-nding to the atomlc
resonance doublets, (2) lines apparently of nonatomic BAND STRUCTURE OF WHITE TIN, by M. Miasek.
nature, and (3) absorption continua. The experimental [1962) [6]p. incl. diagrs. tables, refs. (AFOSR-3696)
results are discussed in terms at the Frenkel and /AF AFOSR-62-145) AD 414168 Unclassified
Wannier exciton models and the band gaps are esti-
mated. Reasonable agreement is found between Also published in Phys. Rev., v. 130: 11-16,
experimental results and available theoretical pre- Apr. 1, 1963.
dictions. (Contracctor's abstract)

A perturbation calculation of the band structure in
white tin is performed using the orthogonalized plane

2649 wave approximation. The energies are determined
for several points of high symmetry of the Brillouln

Rochester U. [Dept. of Physics and Astronomy] N. Y. zone for different choices of potential. on the basis
of these results the properties of the Fermi surface

COOPERATIVE OPTICAL ABSORPTION IN SOLIDS, in the neighborhood of these points are discussed. It
by D. L. Dexter. [1982] [21p. (AFOSR-J591) is fund that the first 2 Brillouln zones are completely
(AP AFOSR-62-145) AD 413799 Unclassifiled filled with electrons.

Presented at Internat'l. Conf. on Crystal Lattice
Defects, Kyoto (Japan) Sept. 7-12, 1962. 2652

Alsopublished nJour. Phys. Soc. Japan., v. 18. Rochester U. Dept. of Physicr and Astronomy, N. Y.
ML U: =16, Mar. 1963.

WANNIER EXCITONS IN SIMPLE VAN DER WAALS
Yor abstract see item no. 2663, Vol. VI. CRYSTALS, by R. S. Knox. [1962] [6kp. incl. refs.

(AFOSR-JI559) (AF AFOSR-62-145) AD 427646
Unclassified

2650
Presented at 10th Annual meting of the iRadiation

Rochester U. [Dept. of Physics and Astronomy) N. Y. Research Soc., Colorado Springs. May 20-23. 1962.

THE FINE STRUCTURE OF ABSORPTION IN NaCI: Also published in Radiation Research, v. 20. 77-82,
Ag, by R. S. Knox. [1962] [1p. incl. diagra. table, Sept. 1963.
refs. (AFOSR-J604) (AF AFOSR-62-145) AD 414204

Unclassified It Is proposed that the Wannier model can be usefully
applied to '-xciton states in the solid rare gAses, and it

Presented at Internat'l. Conf. on Crystal Lattice has been shown that all but the lowest (n = 1) states in
Defects, Kyoto (Japan) Sept. 7-12, 1962. solid argon appear to be good Wannier states. For

the lowest state, the model is inapplicable In detail but
Also published in Jour. Phys. Soc. Japan, v. 18, at least provides an alternative to the Frenkel model
Suppl. I: 266-274, Mar. 1963. which, because of the large spatial extent of excited

"rare-gas orbitals, also appears to be inadequate. The
It is known that a low concentration of Ag+ introduces lowest exciton state is not to be regarded as totally
weak lines into the absorption spectrum of Nc.Cl near unexplained; rather it is only the fine details of the
the fundamental edge. The small observed oscillator internal charge distribution of this state which remain
strengths of these lines lend considerable plausibility to be elucidated. Physically, this state may be re-

10 g garded as a hole in the p6 shell of the atom, to which
to their assignment to perturbed 4d -, 4d 5s transi- is bound an electron in some totally symmetric state

resembilng a highly perturbed 4s electron orbital or a
tions in the silver ions as originally proposed by Seitz, complicated linear combination of Ar" 4b orbitals on
but certain theoretical calculations seem to indicate, nearby neighbors. It is remarkable that in all rare
on the basis of energy level predictions, that perturbed gases the energy of the lowest state so closely matches

"sc the correspoading atomic excitation energy (in solid
4d95 pstates are directly involved as final states. argon, where the difference is greatest, there is a blue

shift of only 0.5ev.). The Wannser model can be used
In this note, the relative strengths and positions oi in more complicated molecular crystals, and this
the observed lines are shown to be consistent with the paper illustrates its properties and limitations.

original 4d9 5 assignment, on the basis of a semi-

empirical crystal-fleld study and an analysis of their
temperature dependence. (Contractor's abstract)
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2653 MENTS OF THE DEGREE OF COHERENCE? by E.
Wolf. [1962] [8kp. incl. refs. (AFOSR 2128)

Rochester U. Dept. of Physics and Astronomy, N. Y. (AF AFO6R-62-245) AD 414162 Unclassified

OPTICAL ABSORPTION BY A PAIR OF IONS, by Also published in Proc. Phys. Soz., (London) v. 80:
D. L. Dexter [1962] [21p. (AFOSR-J560) (AF AFOSR 1269-1272, 1962.
62-145) 4.D 427584 Unclassified

It is shown that the analytic properties of the temporal
Presented at 10th Annual meeting of the Radiation complex degree of coherence ,(r) impose a relation-
Research Soc., Colorado Springs, May 20-23, 1962. ship between modulus of (,r complex) and arg (T(r) an

the real time axis. This relationship involves, in
Also published in Radiation Research, v. 20: 118-119, general, the location of the zeros of the degree of
Sept. 1963. coherence in the lower haWl of the complex (r) plane. It

is suggested that !he analytic continuation of the
Varsanyi and Dieke have demonstrated unequlvocably temporal degree of coherence of many spectral distribu-
the absorption of a single photon by a pair of rare-eirth tions has no zeros at all in this half plane. The
ions in a crystal, acting in cooperation. Neither ion spectral profiles of such distributions could be uniquely
by itself could possibly absorb the photon, since no determined from measurements of modulus of 7(T) alone.
single-ion state exists at the photon energies involved. This possibility is of interest in connection with
Absorption of light occurs discretely at sums of Michelson's well-known method of visibility curves. It
energy-level separation in the 2 ions is detected is also of interest in conneciion with the recently pro-
experimentally by the excitation spectrum of 1 of the posed correlation and coincidence techniques (employing
emission lines. The basic reason this phenomenon-is square-law detection) for determining narrow spectral
so unusual is related to the fact that the interaction of profiles, such as those found in the output from an
radiation with matter consists of a sum of !-electron optical maser.
operator, A 1 where A is the vector potential.

From this point of view, only 1 electron at a time
could possibly be excited, hence only 1 ion. In this 2656
paper a procedure for computing the probability of
this effect L, outlined, and some of the implications Rochester U. Dept. of Physics and Astronomy, N. Y.
of t1ie associated phenomena are discussed. THE MEASURES OF BANDWIDTrH AND COHERENCE

TIME IN OPTICS, by L. Mandel and F. Wolf. [1962]

2654 [4]p. incl. diagrs. refs. [Technical note no. 3]
(AFOSR-J1l9) (AF AFOSR-62-246) AD 400678

Rochester U. [Dept. of Physics and Astronomy] N. Y. Unclassified

VALENCE BAND STRUCTURE OF SILVER CHLORIDE, Al'so published in Proc. Phys. Soc. (London). v. 80:
by R. S. Knox. F. Bassani, and W. B. Fowler, Jr. 894-897, 1962.
[1962] [4)p. incl. diAgrs. (AFOSR-J1576)
(Sponsored jointly by Air Force Office of Scientific Several different definitions of the coherence time ar
Research under [AF AFOSR-62-145] anu Atomic can be fcund in the literature and it is generally
Energy Commission) AD 427589 Unclassified assumed that, in cases of practical interest, the

different definitions give values of the same order of
klso published in Photog. Sensitivity, v. 3: magnitude. The same remark applies also to defini-

11-14. Sept. 1962. tions of the effective bandwidth Ay. Moreover it is
generally supposed that these 2 quantities are related

preliminary calculations of the band structure of by the order of magnitude formula AT - l/b1 . It is
AgCI were made by using a combination of the tight shown from a detailed examination of one particular
bindu'g and orthogonalized plane wave (OPW) methods, case of practical interest that the bandwidths as defined
The results confirn Seitz's speculation on the nature by 2 of t i, oreviously proposed formulae are of quite
of AgCl (Rev. Mod. Phys., v. 23: 328, 1951) and different o.--ers of magnitude, although the correspond-
provide a specific prediction of the wave vector ( 11) ingly defined ý.oherence times differ only by a factor of
of the phonons which may be expected to participate order unity. Similarly it may happen that the 2 values
in the production of the indirect spectrum of AgCL of A6rdiffer greatly, whereas the corresponding values
Assuming that the conduction band of AgCI is simple, of Av are nearly equal. This discussion shows that the
the computation shows that the difference between reciprocity relation Ar - 1/ IA must be treated with
the indirect and the direct band gap (atr) is 1. 86 ev. caution. especially in the case of multiple-peaked

distributions, such as arise in optical masers.
(Contractor's abstract)

2655

Rochester U. Dept. of Physies and Astronomy, N. Y.

IS A CO)MPLETE DETERMINATION OF THE ENERGY
SPECTRUM OF LIGHT POSSIBLE FROM MEASURE-
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2657 The Lunebcrg-Severin-Vasseur 0.SV) theory which
solves a diffraction problem of eleetr,)mag'netic (vector)

Rochester U. D.-pt. of Physics and Astronomy, N.Y. wave on an aperture in an infinite plane and perfectly
conducting screen, as a one-side bounary-value

TEMPORAL COHERENCE OF BLACKBODY RADIA- problem 'condition E = 0 is fulfilled on z = 0) is
TION, by Y. Kano and E. Wolf. [1962] 14]p. Inc:. tan g

diagr. (AFOSR-JS08) (Sponsored jointly by Air Force considered. Unperturbed field ir- arsumed -= the

Office of Scientific Research under AF AFOSR-62-246 aperture. The LSV theory descr-bed a diffracted
and United Aircraft Corp.) AD 616223 electromagnetic field behind the screen in terms of

Unclassified double integrals, extended over tht_ aperture. The
purpose of the present note is to transform these double

Also published in Proc. phys. Soc. (London), v. FO: integrals Into single integrals taken along the boundary

1273-1276, 1962. c the aperture plus some terms rorrespnnding to the
geometrical a•,ave. In doing thiz, !t becomj•s possible

The temporal complex coherence function of black- to establish the existence, in the framework ox the LSV

body radlation is calculated and is found to be ex- theory, of a boundary electromagnetic wave for the

pressible in terms of the generalized Riemann C- case of an arbitrary wave incident on an V-@perture.

function. Curves are given which show the variation
df the absolute value and of the argument of the
temporal complex degree of coherence y(r) as functions 2660

of increasing time delay T. It is shown that the
analytic continuation of -f(7) has no zeros in the lo-mer Rochester U. Dept. of Physics and Astronomy, N. Y.

half of the complex r plane. This result supports the
theory proposed in the paper by Wolf (item no. 2655) POLARIZATION PROPERTIES OF THE ELECTRO-

about the possibility of determining certain energy MAGNETIC FIELD DIFFRACTED FROM .AN APERTURE,

spectra from measurements of the absolute value of by B. Karczewski and E. Wolf. [1962] [3kp.

the degrei of coherence. [AF AFOSR-62-2461 Unclassified

Published in Electromagnetic Theory and Ajnttqnas;

2658 Proc. Symposium, Copenhagen (Denmark) June 25-3u,
1962). ed. by E. C. Jordan. Oxford, Pergamon Press.

Rochester U. Dept. of Physics and Astronomy, N. Y. pt. 2- ?97-799, 1963.

COHERENCE-TIME AND EFFECTIVE BANDWIDTH Predictions regarding the state of polarization of the

OF BLACKBODY RADIATION, by C. L. Mehta. field are deduced. The main concern is the case when

[1962] [81p. incl. table. refs. (AFOSR-J589) the incident field is a quas.-monochromatic unpolarized

(AF AFOSR-62-246) AD 413772 Unclassified plane wave. It is shown that there are marked differences
as between the approximate theories of Hottler, Severin

Also published in Nuovo Cimento, Series X, v. 28: and Vasseur. in their predictions of the state of polariza-

401-408. Apr. 16. 1963. tion of the far field, even at moderate angles of diffrac-
tion. The mathematicA, approach is b.tsed on Wolf's

The coherence-time and the effective bandwidth of coherency matrix.

blackbody radiation are calculated on the basis of
definitions proposed for these oyantities by Wolf and
Mandel. The 2 sets of definitions are found to give
results of the same order of magnitude. The
coherence-time at room temperature (- 300'K) is Rochester U. Dept. of Physics and Astronomy, X. Y,

found to be about 2 - 10-14 S, cori esponding to a A BOUNDARY WAVE THEORY OF DIFFRACTION AT
coherence-length in vacuum of 6. 10-4 cm. A table kN APERTURE, by E. Wolf, E. Marchand. and K.
of corresponding values for various temperatures is Miyamoto. [1962] [3kp. (AFO9R-J1307) [AF AFO9R-63-
given. (Contractor's abstract) 237] AD 424839 Unclassified

Also published in Electromagnetic Theory and Antennas:
2659 -yposlum. Copnhagen (Denmark) (Juie 25-30. 1962),

ed. by E. C. Jordan. Oxford, Pergamon Press. pt. I:
Rochester U. Dept. of Physics and Astronomy. N. Y. 109-111, 1963.

BOUNDARY WAVE IN ELECTROMAGNETIC THEORY An account is given of some of the results obtained with
OF DIFFRACTION. by B. Karczewsld. [1962] [2p. different approximations for the Green's 1t.pe integral
incl. diagr. (AFOSR-J879) (AF AFOSR-62-246) representation of the soluiion of the Helm"W-ltz equation
.AD 416009 UnclAssified as the sum of a boundary wave and SFj(P). where

Also published in Jour. Opt. Soc. Amer., v. 53: F j(P) is the contribution from a singularity

878-879. July 1963. of the vector potential.
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2662 2665

Rochester U. Inst. of Optitcs, ýN. Y. Rochester U. Inst. oft Optics~,N. Y.

THEORETICAL INVESTIGtIT1ONS OF 'I HE EFFECTS RESEARCH ON' FUNDAM.ENT.ALS OF GEOM ETRICAL
OF IMPERFECTIONS ON1 THlE OPTICAL PROPER- OPTICS, by R. E. Hc _kmn. Final rept. Oct. 31, 1982.
Tla~ OF SOLIDS, by D. L. Dexter. Final rept. Iv- inc. dlagrs. tables, refs. (AFOSR-4624)
Fet. 1962, :, incl. refs. (AFOSR-2247) (A? 43(638) (A? 49(638)668) AD 296404 Ucasfe

432)AD 29!E UncassiiedA set of programs have be!ni prepared to carry out
A brief summary of the experimental and thoetica many of the requiremntcs , r automatic leas design on
work concerning the optical and electrical properties a data processing machint. 'Tbis set oft programs is
4i solids is presented. called ORDEALS. The ORDEA S programs are de-

scribed as follows: optics programs for the computer.
a general linearization method for automatic lens

2Z63 correction, and an introduction to the geometric optivil
frequency response.

Rochester U. [Inst. oft Optics) N. Y.

COOP ERATTVE CPT1CAL ABSORPTION IN SOLIDS, 2666
by D. L. Dexter. Jan. 1962 (201p. incl. diagrs.
(Technical rept. no. 9) (AFCOP.-2271) (AF 49(638)432) Rochester U. Inst. of Optics. N. T.
k) 289403 Unclassifited

A GENERAL INEARIZATION METHOD FOR AUTO-
Also published in Phys. Rev. v. 126: 1962-1967, MATIC LENS CORRECTION, by G. H. Spencer.
June 15, 1962. 119621 18p ix'cl. refs. (BgisR4_1J_* 1ttsAFCSR-4624;

£ ~AD 296404 as Appendix B)f Al 49(638)6681

A discuss' on is given of a mechanism for resonance Unclassified
energy transfer in the absorption cif light by a pairs o rgame opuigmchnr o
of nelghbo.-l. ions in a crystal, as recentlyThusofpgrmecmutnmaieyfr
demonstrated by Varsany. and Dieke. A.n estimate automatic lens correction requires a definite prescrip-
of thirbblt o hi rcs sgvn on according to shitch a lens system may oe adjudged.-

(othpracob'sabsltyfracthi) rcs sgvn (a) acceptable or nct acceptable, or (b) improved of' not
(Conrictr's bstrct)improved over a previous corllguratlon. Judgment oft

tht first kind may be made on the basis oft whether or
2664 n.ot a given set of equations are sattsfied, judgments of

the second kind, on the basis of whether or not the value

Rochester U. [Inst. of Optics) N. Y. of a "merit f unction" has been reduced. A typical lens
design problem will involve both absolute requirements,

CRrIIQL E OF THlE PEKAR THEORY OF THE F- t-, which a judgment cd tbe first kind is appropriate, and
CENTER. by W. B. Fowler 2nd D. L. Dexter. relative requirements calling for a judgment of the
.Apr. 19.32 [lS~. incl. diagrs. tables. rids. second kind. This paper describesa linearization
(AFOSR- 4461) [AF 49(638)433,1 AD 2959312 method designed to accomodate requirements of both

Unclassifie-d types. Several preriously described linearization
procedures are sh-wam to be included within the frame-

Also published in Phys. 5S'Zt. Sol., r. 2: work of the present method. (Contractor's abstract)

E21-828. 1962.
266,

A discussion is presented of the Pekar treatment of
optical absorption and emission by the F-center in Rochester U. lnst. of Optics. N. Y.
alkali halides, in which the crystal is treated as a
polarizable dielEctric continuumi. In somellnmportatit EMISSION SPECTRA OF ECI: TI. KBr: TI, AND
respects this is the mcst successful theory yet SI: TI AT 300, 80,t AND 12*K, by R. Edgerton and
developed; nevertheless 11, is shown to lead to very K. Teegarden. [1962][61pi. incl. diagrs. (AFOSR-
poor predictions of other observable quantities ar- 65-0405) (AF AFOSR-63-2136) Unclassified
more important. to contain striking internal in-
consi~stencies. These are pointed out and discussed. Also published in Phys. Rev., v. 'A29:- 169-174,
The theory is interpreted in a way which shows how,as it has been applied, it is esstntially invariant with Jan. 1. 1963.
eesnect to the internal inconszstency as well as to a Emission spectra have beer. measur-ed for sltogle crystais
demonstrabli false assumption on which it is based,.fK1 ~,adH oedwt bi .O e
(Contractor's abstract) o CKr n Gdpdwt bt .0 o

thallium. The measuremen ts were mzde 2t 300, 80, and
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12*K. Several new bands observed at 12°K are Codes for such sequences are devised and some
reported. An emission band which is centered propertie- of the coding methcd are discussed. The
directly on the A-absorption band is shown to be use of phrase structure grammars for induction is

present in KI:TI and KBr:TI as well as KCI:TI. An described in the third section. The l-r. section con-
energy l,,vel scheme is suggested to explain the siders the use of the induction theory for decision
observeJ emission. Making.

2668 2670

Rarkfard Research Inst. , Irc., Cambridge, Mass. Rome U. [Dept. of pbarmacology] (Italy).

A. FORMAL THEORY OF INDUCTIVE INFERENCE. NEUROPHYSIOLOGICA.L STUDIES OF BEHAVIOR
PART I, by I. J. Solomonoff. [1962] [221p. (MODIFICATIONS OF CORTICAL EVOKED RESPONSES
(AFOSR-64-0946) (Sponsored jointly by Mir Force DURING AVOIDANCE CONDITIONING IN THE MONKEY).
Office of Scientific Research under AF AFO3R-62- by G. Ricci. Mar. 1. 1962, 27p. incl. illus. refs.
377 and Public Health Service) AD 440057 (AFOSR-2510) (AF 61(052)345) AD 289849

Unclassified Unclassified

Presented 31 (od'. on Cerebral Systems znd Experiments were carried out in order to investigate
Computers, C, .ifornia Inst. of Tech., Pasadena, the modifications of the following cortical evoked
Feb. 8-11, 1960. responses during avoidance conditioning experiments

as well as during epontaneous EEG arousel in the
Also pubished Inform. and Control, v. 7: 1-22, monkey: (1) cortical responses evoked by single

Mar. 1964. electrical stimuli to specific thalamic nuclei in the
sensory-motor, frontal and visual areas, (2) cortical

Four ostensibly different theoretical models of responses evoked in the sensory-motor cortex by

inducto are presented, in which the problem dealt peripheral stimuli (single shocks to the hand), and

with is the extrapolation Of a very long sequence of (3) cortical responses evoked by repetitive thalamic

symbols-presumably containing all of the information stimultion (augmenting responses) to the specific
to be used in the induction. One of these models is :halamic nuclei in the sensory-motor arid visual areas.
equivalent to a Bayes formulation, in which a priori
probabillties are assigned to sequences of symbols
on the basis c the lengths of inputs to a universal 2671

Turing machine that are required to produce the
sequence of interest as output. Few rigorous results Rome U. School of Aeronautical Engineering (Italy).

are presented. Informal investigations are made of
the properties of these models. There are discussions SUMMARY REPORT OF SOMIE RESULTS ON RE-ENTPY

of their consistency and meaninfulness. of their PROBLEMS, by L. Broglio. Jan. 1962 121]p. Incl.

degree of Independence of exact nature of the Turing diagrs. (Technical rept. no. 2; SXAI;raph no. 62)
machine used, and of the accuracy of their predictions (AFOSR-2749) (AF 61(0521 198) AD 281211
in comparison to those of other induction methods. Unclassified

A general theoretical analysis of re-entry trajectories,

2669 guidance problems, and heat conduction is presiicted.
The modeling technique developed previously (item no.

Rockford Research Inst., Inc., Cambridge, Mass. 2585, Vol. V) was extended to higher Mach numbers,
and higher stagnation temperatures than attained in the

A FORMAL THEORY OF INDUCTIVE INFERENCE. earlier tests. This technique has been applied to find
PART U. by R. J. Solomonoff. 1196211 3lp. the laminar heat transfer rates on a blunt body consist-
(AFOSR-64-1388) (Sponsored tointly by Air Force ing of a 20 cone with hemispherical nose. Suggestions

Office of Scientific Research under AF AFOSR-62-377 for future research are also given.

and Public Health Service) AD 444470 Unclassified

Also published in Inform. and Control, v. 7: 2672

224-254• June 1964. Rome U. School of Aeronautical Engineering (Italy).

Induction systems introduced in item nu. 2668, Vol. VI
are applied to 3 specific types of problems anid the HEAT CONDUCTION IN BLUXT-SHAPED BODIES.

reasonableness of the results obtained is discussed- by L. Broglmo. Sept 1962 E2k. inci. dlagrs.
The first section deals with the Bernoulii sequence. (Technical note no. 6; SIARgraph no. 64) (AFOSR-4359)

The predictions obtained are identical to those given (AF 61(052)198) AD 294696 Unclassified

by Laplace's rule of succession. The next section Research is described of eigenvalues and elgen-
deals with the extrapolation co a sequence in which functis tesed onneion with elprlm
there are certain kinds of intersymbol const.-.ýts, functions to be used in cim~ection with thormal problems,

for the case oa general elliptic coordinates. Two

> 602 <



AIR FORCE SCIENW IFIC RESEARCH

particular cases, spherical shells and parabolic shells, and tc 1, l'-cdfferrocenylmethyl)i•rrwenc , a P-vw
are studied. The reduction to ordinary equations and meth-4 for preparing ferrocenecarbo)výaidehy te, V,1,d
a method of selution for thin shells are also presented. the aldol condensation of acetylferrncxace _re rclo.led.
(Contractor's abstract) (Contrzztors abstract)

2673 2676

Rome U. School of keronautical Engineering (Italy). loyal Coll. d Scle.ce and Tech. L%ýytý ,.-'o-tsr,
Glasgoo - cot land).

RADIATION WITH TEMPERATURE DEPENDENT
THERMAL PROPERTIES, by L. Broglio. Apr. 1962. FE -OCEE DERIVATIVS-._ I ART 11J. SOME
Iv. incl. diagrs. (Technical note no. 7; SlARgraph FERROCENYLETHYi •E ANDi -ACETYLENE
n). 65) (AFOSR-4369) (AF 61(052)198) AD 294986 DERIVATIVES, by P. P-_ ,=w,,W W. E. Watts.

Unclassified [1962) [21 k. incl. refs. ,a:;4m4l itl its AFO6R-4582;
AD 400100,1 (AF 6l(V'•l2)2l; Unclassified

The problem of radiation from a generic body with
variable thermal coefficients is considered and a Published in Jour. Cheia. Soc. (London), No. 552:
general equation of Volterra's type is derived. 2990-2996. May 1I3.
Explicit exire3sion is also given for the spherical
shell; whence the solid sphere, the flat plate, and the Ferrocenecarbx.tyaldehyde and benzoylferrocene have
andefinite body can be studied. Also. a practical been converted to 1, 2-diferrocenylethylene derivatives,
solution for numerical application is devised. In part. and (ferrocenylmethylene)-tribenyl.hosphorane has
Ithe theory is applied to particular laws of variation been used for the preparation of a range of related
of thermal coefficients, and the effect of such olefins and acetylenes. (Contractor's a±b-st'ct)
4'oefficients is investigated. (Contractor's abstract)

2677
2674 Royal Coll. of Science and Tech. Dept. of Mathematics,

Royal Coll. of Science and Tech. Dep:. of Chemistry, Glasgow (Scotland).
Glasgow (Scotland).

MAGNETO-GAS-DYNAMIC SHOCK WAVES IN A GASSPhEPARATION AND STUDY OF PROPERTIES OF WITH VARIABLE CONDUCTIVITY, by J. B Helliwell
FE!:ROCE-NE P..RIVATIVE.S, by P. L. Pauson, and D. C. Pack. 11962] [31p. (AFOSR-3781)
W E. Watts. and J. Cievela.no. Final technical (AF EOAR-61-49) Unclassified
rept. iOec. 31, 1962, Iv. Linl dlagrs. tables, refs.
(AFOSR-4582) (AF 61(052)L-21) AD 400100 Also published in Phys. Fluids, v. 5: 738-740,

Unclassified June 1962.

Routes are described, leading to no--el ferrocences, Basic equations for shock waves in a magnetized gas
especially dft rrocenyl-methane, -ethane, -ethylene of variable conductivity are given. These equations
and -acetylene, triferrocenylmethane. and related relate the parameters of the gas on the 2 sides of the
c•mpounds, ferrocence derivatives containing Ni. Co shock front.
and Mn, as well is ferrocenyi groups.

2S78
2675

Royal CoIL of Science and T1ich.. Wep. of )tathematics,
Royal CoIl of Science and rech. [Dept. of Chemistry] Glasgow (Scotland).

Glasgow (scotland).
GAS-IONIZING SHOt:l AND CfWABUSTION WAVES

FERROCENCE DERIVATIVES. PART X11. DI- AND IN MAGNETOGASDW*'rAMIC5, by J. B. HelUrell.
TRIFERROCENYLMETHANE DERIVATIVES, by [1962]1[15]p. incl dlagrs. (AFOSR-,•513)
P. L. Pauson and W. E. Watts. [1962) [71p. incl. [AF EOAR-61-491 Unclassffied
refs. [AF 61(0521321] Unclassified

Published in Jour. Chem. Sc. (o.don). No. 76-4: Also published in Jour. Fluid Mech., v. Z4: 405-3 19,

3880-3886, Oct lm!. Nor. 1062.

Some general properties of i-diir-,kcional defIagration
Diferrocenylmethane is obtained from ferrocence waves in a non-conducting inviscW gze at rest are
and paraformaldehyde. Its conversion via diferrocenyl discussed when ionization of the gar takes place across
ketone into a series of diferrocenylalk•anoLs s a shock wave which precedes the .;s .rout, and
described. * u-Diferrocenylbenryl alcohol = also electroaget~c fields are present. The drection of
be obtained by condensation betwien ferrocence and wave propagation the electric field and mafertc fielldwaveyleroene Trwo,•tin rote etcti tielferrocer•,Ic therbcnzoylferroence. Two routes tc triferrcenyltnethane are taken as a mutually orthogonal triad of vectors.
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Fhe jun• relationships across g.L' gas-ie.n.."I shock conplicted. Crystal structure a.nalyses on oxo- and
wave an, manetogasdynamic c'ombbustion wave are hydrovo-¢ompox'.ds of Cr. Fe, Al, In, Ge. Te. Zr, Tr,
iovestiga!-d and the 2 llugoniot -v-urvcs an~alyzed in V, Co, Ni, Zn, Ga, Sr. -ad Pb were achieved. The
detail in the pressure-specific volume plane. The existence W. discrtc Eroujp. A' 2 (OH,2L-l HO) ;$*) and
iksslble types of wave are indicated lor Arbit;au-y
m,0ftudes of the unstream electromagnetic field. At Al 0A 1O) (H ) (74) was proved and their structures
is shown that weak -ionlizing shock waves ca-"no-t - 4'O:4 20)6
eidst. For suitably chosen electrom;.-xetc field determbied. For c unpoun's od Ge, Sn and Pb, Ihus-
strengths tne densiy ratio across tho shock ivare may tration.s for Me solution equ•lbria wer,, found. TPhe
be greater than the ordinary ga.sdynazaic limit an, in tre.Itmem of data in complicated systems was preaiiy
such cases, the pressure and density ratios are related aided by a generalized le.st-squares program !or hign-
in an Inverse manner, in contrast to the behavior for speed computers. For thermochemical studies, an
ordinary gasdynamic or magnettgasdtynamic shock a-.omath recording ca!orimetcr for enthalpy 1itrations
waves. Ths' magnetogasdynamic combustion wave ha- was ,;'nstructed, and a special general least-squares
similar properties to that in ordlua-y gasdynamics prt-gram worked out. Results are given for t1-e
(Contractor's abstract) 2

Br- -ftg2. system buit data on many roox e systems are

2679 available. (Contractor's abstract)

Royal CoIl, of Science and Tech. Dept. of Mathems.tics. 26E1
Glasgow (Scotland).

MAGNETOGASD7NA.MIC DEFLAGRATION AND Royal Inst. of Tech. Dept. of frorganic Chemistry,

DETONATION WAVES WITH IONIZATION, by J. B, Sholm (Sweden).

(A e LO 196ý_2ý) AD 4165p 7 Ucai. d . .FOR-ON THE STRUCTURE OF CrQCl. by H. -E. Forsberg.
O962] [11p. bscl. diagrs. [Te#:h-rcal note no. 231

Also published in Joer. Fluid Mech. v. 16: 243-261. (AFCSR-317e) AlAF 61(052) 152n Unclassified

June 1963. Also published in Acta Chem. Scand., v. 16: 77 7,

The propagAtion of _-..1imeasional combust ion wave 1962.

Iito a non-lunized gas at rest in the presence of an From rotaton and Wetssenberg photograos iake-.
elitctromagnetic field is considered when ionization Frou rht -ats wetLs Cue radpiation,.It was found
;A tht gas occurs across either the ccnmbustion wave trout the -are orthordon, it a fo,. dor a preceding shock wav.. The electric and that the crys a'e orthorhom-c with a .,3. t2

manetic fields in the undisturbed gas ahead of the b 3.20, and c -. 7T.. The following preliminary

waves are mutually perpendicular and orthogonal to the parameters of the atoms were determined from

direction of wave propagation. It Is shown that s*.~dy Patterson and Fourier projections on the zz plane .-.d

drioaation occurs at a point which is analogous geonetrical considerations: Z Cr in 2(a). (1 4. z ), a)

to the Chapman-Jouguet point cf ordinary gas-dynamic with z - 0. 109, 2 Cl in 2(b).4 (1./4, 3/4, z) with z
combustion theory. Numerical calculations are mae
of the state & the gas between and behind the waves in O.327;and20in2(b). (1/4, ., 4, z)withzO.96.
3 particular models, in both of which the upstream The ra;ges of interatomic distances wire: Cr-Cr,
electric field is zero. The models are then equivalent 3.04.Cr-O. 1.97-2.01;Cr-C!, 2.32;0-0, 2.51-
-oniagnetogasdynamic phenomena in a perfectly .93-
ducting gas. First, the case of steady detonation is 0-Cl, 2. 83-3.35; an- Cl-Cl, 3.20-3. 116,
studied. Secondly, steady deflagration in a tube,
closed at one end, is discussed. (Ccntractor's abstract) 282

Royal Inst. d T•'.h. Dept. of Inorganic Chew-.strv,2680 "oE! (ed

Royal bita. d Tech. Dept. of Inorganic Chemistry, STUDIES ON THE HYDROLYSIS OF METAL IONS.
Stockholm (Sweden). 40. A LIQUJID DISTRMB TlON STUDY OF THE

HYDROLYSIS EQUILBR OF CATIS AMD IONS, HYDROLYSIS OF Cd
2 -. by D. Dyrssen and P. Lur•me.HYDOLYK• QUII•PA O CAIOJ A•,' A.IO•'S, [1962] j9•,. incI. diagra. rets. (AFOSR-J751)

;y' L. G. Silldn. Final technical rept. Oct.1. 1958- 1921;? =.d~ýri.(FS-51
Sept . G 1962. Fin6 1952, 21p. inclt. (Sponsord Jointly by Aiir force Offtce of :'5ientdic
(.e. OSR20, 66) (AF 61(052)162) &D 2 89332 Research under AF 61(052)162 and Finnish State

Unclassified Commisclon for Natural Sciences) AD 414031
Unclassified

This report on hydrolysis eqtdbria rf cations and Also 1.=1,hed in Acta Chern. Scand., e if: 178.5-1793,
anions summarizes 26 technical ones that have been
published as articles in scientific journals, and in .92
adi•itim 25 future papers that have been practically
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Thi, distribution of cadmium at 25°C between the 1.822 A to 1. 998 A) and for tetrahedral coordination
liquid amine I.A- I in benzeno and 3 NI Na(CiO4, OH)
has been measured, as a function of 101- 1. with 1.740 A (in the structure vaxryng from 1. 715 to 1. 764 A).
radioactive cadmium. The distribution d~la could be
explalned by Dyrssen and Silien's 2-parameter 2- (Contractor's abstract)
ipprGximation for the stepwise formation o Cd(OH) 4

2.from Cd . fligh-speca reluxement of the parameters 28
obta..ed by curve-fitting gave the following values with
the e -deviations: Royal Inst. of Tech. Dept. of Inoraanic Chemistry.

a1!,4 logP 4  3.012* 043 Stockholm (Sweden).

ON iTHE DETERMINATION OF THE FORMATION
h ý ý2 log K K1 = 0. 429 :t0. C-47 2-CONSTANT OF GeO 2 (OE)- USING A- HYDROGEN-
log 2 02(20T- L4-1) - 10.345 * 6. 082 ELECTjtODE. MEASUREMENTS IN 31M Na(Cl)-

The value for the formation constant of Cd(OH). MEDIUM, by N. Ingri and G. Schorsch. [1962) 171p.

log K1 = 4.30 L 0.18, agrees very we-' with the value incl. diagrs. tables, refs. (AFOSR-64-1555)
.: 3 M LiCIO4 determined by Bledermann and (Sponsored Jointly by Air Force Office of ScientificResearch under AF 61(052)162 and Swedish Natural
Ciavatta- Some experiments were also carried out Science R. search Council) AD 446139 Unclassified
with radioactive Cd(OH), in a solubility column, but

the solubility is lower than that predicte. from the Also published in Acta Chem. Scand., v. 17: 590-
vilues of a and b and Schindler's value of the 596, 1963.

solubility product of Cd(OH)2 in 31M NaCIO4. The formation constant of GeO2 (OH)2 ' at 25"C in a

26E3 3 M NaCl medhim has been determined using a
hydrogen electrode. The following reactions and
constants were o,,ained:

Royal Inst. of Tech. Dept. of Inorgan!c Chemistry.
(Stockholm (Sweden). GeO(OH) .OH - log K 1.64 a 0.03

eOH 3 O ý e2H2 loK2 16 .0THE CRYSTAL STRUCTURE OF Na 4 GegO20 , by GeO(OH)3- GeO(OH)
2 - 

. H K = -12.43 +

N. Ingri and G. Lundgren. 1196i2]171p. incl. 2K2 2

diagrs. tables, refs. (AFOSR-64-1049) (Sponsored 0. 03 fQog K = - 14.07)
jointly by Air Force Office o(Scientifwc Research

under AF 61(052)162 and Swedish Natural Science In the range studied there were no Indications of th•Research Council) AD 441490 Unciassified formation ci polyanions. (Contractor's abst-act)

Also published in Acta Chem. Scand., v. 17: 617-

633. 1962. 2605

Royal Inst. of Te-'h. D-pt. cl Inorganic Chemistry,
Crystals ct Na4Ge 90o2 are tetragonal. space groV St.ckholn (Sweden).
14 a, with the dlmensions a = 14.98 ± 0.01 A. c

THE ION ACTIV'I" FIUNCTJON-AN APPROACH TO
7. 384 ± 0. 005 A. The unit cell contains 4 formula THE STUDY OF ELECTROLYTE BEHAVIOR IN
un:ts. Usirg 3-dme--nsional Patterson and Fourier CONCENTRATED SOLUTIONS. 1. THE SYSTEMS

.ethods the germanium, oxygen and sodium positions LICI-H 2 0 AND L.BR-H 20, by E. Hogfeldt and 1. Leifer.
have been determiaed. These positions have been
r*.,ined using the method ci lea .t squares. The refined 1l9621 [7i. incl. diagrs. table. (AFOER-65-1249)
Momic c~ordinates are collected in tabuia- form. (Sponsored Jttly by AMr Force Office of Scientific

Resqearcb undc" A? 61(052)162, Atomic Energy
Na4Geg9 0 2 is built up of GeO4 tetrahedra and GeO5  Commissioi, and Swedish Atonlic Energy Research

Council, AD 619756 Unclassified
octahedra coupled together forming a 3-ditensional

Aiheso published in Acta Chema. Scand., v. I7? 338-344,
ne-work. The Gt-O distances have b.t'tn deermined 1963.
with a standard deviation of ± 0.015 A. The most
Lnprtant distances and a---les in the structure aretabuate. dtanes mand aGles dintate ftruocturrare An approach to behavior in concentrated electralytes is
cordbinaiotd is m. 90- A fin the structure varying from presented. Utilizing the fact that a unique Ion activity

" function was abtained for H 30W in several strong acids.

ion activity and ion activity coefficient functions for the
ions in the systems LiCI-H,0 and !A]3r-H 20 over a wide
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composition range havti been calculated. The results 2687

indicate that free LI* carries aboit three water
molecules even Iv the most concentrated solutions Royal Inst. of Tech. Dept. of Inorganic Chemistry,

and C1" and Br are unhydrated in the region 12m Stockholm (Sweden).

to saturation. The decrease in y and I Y- EQUILIBRIUM STUDIES OF POLYANIONS. 11.
0 C" 0 Br- PoLYBORATES IN 3.0 M Na(Br). 3.0 M Li(Br) .46ND

3.0 M K(Br). A COMPARISON WITH DATA OBTAINED
(seen in the highest concentrations of the salt solutions) IN 3.0 M Na(C1O4), by N. Ingri. [1962J [9]p. incl.
has been interpreted as due to ion-pair formation. It 4
is assumed that the ion activity coefficient function of diagr. table. (aSponsored jointly by Air Force Office

- nof Scientific Research under AF 61(052)1621 and
CI and Br- would be constant in the high salt concen- Swedish Natural Science Research Council)
tration if no ion-pairing occurred and based on Unclassified
deviations approximate vi-'ues for the degree of
dissociation, a, of the ion pair can be calculated. Published In Acta Chem. Scand., v. 17: 581-589,

1963.

2686 Using a hydrogen electrode, the borate equilibria have

Royal Inst. ct 1tch. Dept. of Inorganic Chemistry, been studied at 25'C in the three media, 3. 0 M Na(Br),
Stockholmn (ubweden). 3.0 M Li(Br), and 3.0 M K(Br). The total boron

concentration, B. has been varied, usually between
EW'.LIBPIUM. STUDIES OF POLYANIONS. 10. 0. 01 and 0. 400 M. These data as well as tne data weON THE FIRS -EQUS IBRIUM STEPS IN THE 1obtained earlier for 3.0 M Na(CIO4 ) medium could be

ACIDIFICATION '7F B(OH)4-, AN APPLICATION OF exvlalned by the species. B(OH)3, B(OH) 4. B4 0s(OH) 4

THE SELF-MEDIUM METHOD, by N. Ingri. [1962] and small amounts of B5 0 6 (OH) 4 . However, for

[IS'. Incl. diagrs. tables. QSponsored jointly by 30a(Or a 3

Air Force Office of Scientific Research under 3.0 M Na(CIO4). 3.0 M Na03r) and 3.0 M Li (Br), the

AF 61(052)162] and Swedish Natural Science Research data are slightly better explained by assuming that
Council) Unclassified B 303(OH)5 is also formed. There is no evidence
Published in Acta Chem. Scand., v. 1-,: 573-580. for formation of B3(OH)2- in 3.0 M K(Br).

1963. 33O
Equilibrium constants and standard deviations have

In the present work the "self-medium'" method has been calculated for these combinations using the
been :ed to study the ractions, q - pH computer program LETAGROP; the resuilts of the

S(OH)4 pH2 0 calculations are tabulated. (Contractor's 74sract)
e- Hp (B( )4-) q 'q*P - pOH-. The acidification was

followed to Z - 0. 05 for B - 3. 0, 2. 5, 2. 4, 1.2 and 2688
0.06 M. Z is the average number of H

4 
bound ioB(OH)4

assuming no hydrolysin and B the total borate concen- Royal Inst. of Tech. Dept. of Inorganic Chemistry,
tration. IA the range over which It was studied, Z Stockholm (Sweden).
is mainly determined by p. The data Indicated for
B - 2.5 M. main species with pV 2 03(O ) - 01 EQUILIBRIUM STUDIES OF POLYANIONS. 12.
B4 (30 )4 POLYGERMANATES IN Na(CI) MEDIUM, by N. Ingri.B or BO,(OH) 6 etc) and for B S1. 2 M, [1962] [201p. Incl. diagrs. tables, refs. (qSponos-ed

aJointly by Air Force office of Scientific Researchadditional n ec r j with un (BOH)3 or B20(OH)5 uder AF 61(052)162] =.d Swedish Natural Science
or B.0 (OH)52- ec). The data have been explained Research Council) Unclassified

r 3 5
on the basis .1 the fo,'matim i o the cc, iplexes B(OH)3, Published in Acta Chem. Scand., v. 17: 597-616,

B405(011)4 and B. 303(OH) 5 2- and the following 1963.

equilibrium constat•s have been deduced: lag Kl The pH equilibria of germanic acid and germanate ion
I have been studied in 0. 5 in (miolaity) Na(CI) medium

- 5. 31 =• 0. 02, log K24 =o7. 34 * 0. 11 and log KI13 =at 25"C by electromrpct.t u.tration using a glass or a
hydrogen electrode. The total germanium concentra-

-4. 64- 0.19. The constants have been refined using tion. B, .had values generally between 0. 0OS and 0. 040
the lezst squares program LETAGROP and the errors m. When the total germanium concentration ]B is <
given are 3a (a is the standard deviation). 0. 065 m, essentially only the mononuclear species
(Contractor's abstract) germanic acid Ge(OM) 4 and the Ions GeO(OH)3" and

GeO2 (tH)2
2 - 

seem to be present; tho .5ata for B > 0. 005

in give evidence also for a polynuclear ,.;Icaes containing
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eight germanium atoms ard with a cltrge minus three. A. Shriez. T P. Wallace and others. f1962) [111p.
The following reactions and conatants were obtained: incl. illus. diagrs. tables, refs. (AFOSR-J885)
Ge(OH)4 + OH- GeO(OH) 3 - log 01 = 4.678 1 0.006 (AF 49(638)17) AD 293471 Unclasbified

* 20H- GeO 2(OH)2 2- 'og P2 m 6. 14 ± 0. 13 Also published in Acta Metal!., v. 11: 779-789,

SGe(¢.;l, 4 4 3OH- ý" (Ge(OH)4)8(OH)33- log f38 = 29.14 Single crystals of silver and zinc were fatigued in

0. 05 H 2 0 q& HH log K =13.70 *0. 03 alternating bending at constant strain amplitude of
0 0 H H w 0. 12% and 0. 2% for silver and 0.01%for zinc. They

The constants have been refined using ,he least squares were studied by a combination of several x-ray
program LETAGROP and the error given is 3a (a is techniques (double-crystal diffractometer, divergent
the standard deviation). (Contractor's abstract) beam, x-ray reflection microscopy), electron

transmission microscopy and hardness measurements.
The experimental z esults indicate that the fatigue

2689 process may be divided into 3 stages. The initial
stage can be identified with cyclic work-hardening 1ald

Royal Inst. of Tech. Dept. of Inorganic Chemistry. is attributed to a general increase in dislocation density.
Stockholm (Sweden) The sacond stage represents a period of dynamical

recovery. It consists in the removal of dislocations from
STUDIES ON THE HYDROLYSIS OF METAL ION'S distorted lattice domains and leads to a decrease of

PART 41 THE HYDROLYSIS OF THE CADMIUM coarse lattice misalignments. At this stage cross-slip
ION, Cd 2, by G. Bled•.rinann and L. Ciavatta. seems to play a fundamental role, as a process by which

119621 [19p. diagrs. tables, refs. (Sponsored jointly dislocations can escape from their locked positions.
by Air Force Office of Scientific Research under When cross-slip was obstructed by a high-angle

AF 61(052)162 and Swedish National Science Research boundary in silver or a twin boundary in zinc a pre-

Council) Unclassified mature fatigue failure otcurred at the obstruction. The
third stage is characterized by an extensive fragmenta-

Publithed in Acta Chem. Scand., v. 16: 2221-2239, tion of the structure. Due to the interaction of basal
and pyramidal slip in zinc the structure resulting from

1962. this process shows considerable differences compared

to that of silver. It appears that the high-stress
The hydrolysis equilibria of the Cd(II) ion have been fatigue process (below yield stress) is in principle notstudied at 25"C by mctasurlng the hydrogen ion con- different from the low-stress fatigue mechanism except
centration of a series of cadmium perchlorate solu- for a higher rate. It is believed that fatigue failure
tions using a glass or a qtuinh•drone half-cell. The may perhaps result from the obstructions to cross-311p
[Cd(17)t has ranged from 0.1 to 1.45 M. For each by internal barriers consisting of lattice domains

[Cd(Hl)] the [H'i was increased from a value of high dislocation density, the latter being formed
tot by dynamical recovery. (Contractor's abstract)

corresponding to a solution saturated with Cd(OH) 2,

until hydrolysis became negligible. t.ll solutions 2691
studied were made to contain 3 M CIO by adding

44
LiCIO . The ernf daCa. which show that only a small Rutgers U. [Dept. of Physics] New Brunswick, N. J.

4 2-
part of Lie CDJ ions can be transformed to hydrolysis CHANGES IN NUCLEAR SPIN RELAXATION BY
products without precipitation, rmay be explained by IRRADIATION OF ELECTRON RESONANCES (Abstract),
assuming tAe equilibria by G. E. Schacher and H. C. Torrey. 119621 [i1p.

SH' l 1g 1 2 [AF 49(638)7551 UnclassifiedCd * E O'=CdoH• o log e1 1-10.2 ±0.1 (1)

2Cd2.oH20=Cd2OH3. 3*H' =,9.10*0.05(2) Presented at meeting of the Amer. Phys. Soc.,
" log P,2 New York. Jan. 24-27, 1962.

"4 Cd 4. 4H O=Cd )4- - 4W log p -31. k Published in Bull. Amer. Phys. Soc.. Series H, v. 7:
2 (H4 4. 4 =_____

0. 1 (3) It may be deduced on the basis of the 85, Jan. 24, 1962.

equilibrium constants (1), (2) and (3) that for Proton spin relaxa-lon tinie TIN in several solid

[Cd (II)] > 0. 1 M the principal product of hydrolysis insulators in which proton and electron spins are

is the species Cd 2OH . coupled by dipolar interaction has been measured. In
such materials, positive and negative enhancements
of proton polarization are produced by sa:,rating

2690 double flip transitions. It has been found that TIN

Rutgers U. Coll. ol Engineering, New Brunswick. N.J. is less than normal s.hen double filps are induced by
applied rf and that TIN is greater than normal, some-

FATIGUE STUDIES OF METAL CRYSTALS, by times by two orders of magnitude, when the central
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electron resonancl. is strongly excited. The first COOPERATIVE STORAGE WAREHOUSES, by H. J.
effect is understandable from the normal rate equa- Earrar. Doctoral thesis, May 1962, 2

0
3
p. incl.

tions. The second can b-. explained by a decoopling tables, refs. (AFOSR- 2615' (A]F 49(636)849) .4D 278712

at electrons and prOton spins due to the stirring of Unclassified
the electron spins by the applied rf.

Summary published in Coll. and Research Libraries,
2692 v. 25: 37-43. Jan. 1964.

Cooperative stordange warehouses have been suggestedRutgers U. {Dept. oft I hysics] New Brunswick, N. J. as a possibe means by whh large Iibraries may,

NUCLEAR MAGNETIC RESONANCE OF Xe129 with minimal expenditures, retain and even acquire
infrequently used but potentially valuable research

(Abstract), by E. R. Hunt and H. Y. Carr. m1062i materal. Three types o this facility exist in theflip. [AF 419(638)755] Unclassified Uni' ed States today. The first. exemplified by the

New Engldnd Deposit Library, is a central storage
PresetCted at meeting of the Amer. Phys. Soc., warehousa onsled and operated by several panticupating
Wasghengton, D. C., xApr. 23-26, 19b2. aobrares. Each member merely rents space m a

jointly-orued building, determines how Its space is
Published i% Bull. Amer. Phys. S oc., Series ai, to be used, and maintains its own collections. The
v. 7: 293, Apr. 23, 1962. second type, Illustrated by the Hampshire Inter-Library

re s hCenter, is a consolidated warehouse owned and supported
e Xei relaxation tune in gaseus anT iqud xenon by a group of cooperating libraries. Each member

has been meaoused using new sam dples whose impurity contributes its little-used serMis to the warehouse,
content is lower shIn that used by Streever and Carr which completely integrhtes the resulting collection.
(item no. 2443, Vol. IV). In contrast to the previous Contributed funds and income from the dispo.ition a
results, the relkatio rate is pro tional to the duplicates provide for a limited acquisitions program
densitty of the gas: I/T1 5.7 x 10-v p (puo amagats), of rarely- consulted serials and expensive sets. The

A similar result has been observed independently by third type, illustrated by the Midwest Inter-Library
st~u an coworers.In he iqud inequliblumCenter, !s distinguished from the preceding 2 types by

with its vapor, T 1 I000 sec; no temperature depen- the scope of its operations and holdings. Materials
d--posited by members are absorbed into the collections

dence was found within the experimental error of 150c when deposit limitations permit, and duplicates are
for the new samples in the range 0' to -74°C. In discarded. Unlike the others, this type has a
both the liquid and gas, the shift in the resonant field professional staff which operates library programs
is proportional to the density and the field: AH approved by the membership and which carries on an
4 -7 acquisitions program designed to supplement members

3 0 * .Dcollectiens as well as to strengthen library resources
-4 2 in the region. The present study determines thet0 cm. /sec at 235 amagats in th effectiveness of each of these types of warehouses and

gas and 1. 6 * 0. 3 x 10-4 cm
2

'sec in the liquid at recommends optimum measures for storage of

-74'C. little-used materials.

2693 2695

Rutgers U. Graduate School of Library Service. New Rutgers U. Graduate School of Library Service.

Brunswick, N. J. New Brunswick, N. J.

A COMPARATIVE STUDY OF THREE SYSTEMS OF THE FUNCTION OF A MODERN SPECIAL LIBRARY,

INFORMATION RETRIEVAL: A SUMMARY, by N. D. by R. R. Shaw. [1962] [8]p. (AFOSR-J828)
Stevens. 119611 [4]p. (AFOSR-3516) (AF AFOSR-62-9) AD 416512 Unclassified
(AF 49(638)Z-48) AD 621408 Unclassified

Also published in Research Management, v. 5: 485-492.

Also publshed in Amer. Doc., v. 12: 243-246, Nov. 16."•

Oct. 1961. The special library differs from the general library in

that it can design the scope cf its collections and
Fr sservices to support defined objectives of the group it

serves. anm by concentrating on the needs and problems
2964 of that group, it can provide service of much greater

depth and quality than can be provided by the general
Rutgers U. [Graduate School Library Service] library. The intellectual requirements require that

any and all material in the universe, treated in the
New Brunswick, N. J. special library, be focussed on the problems and nceds
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of the community which the library serves. This may with subject competence, provision should be made for
mean preparation of new abstracts from the special use of substantive staff. All of this should be done with-
ojint of view of the company, it may mean translation out wasting the time of the bench scientist on biblio-
and other conversion of materials to meet local graphical operations which can be performed better,
needs. It mlght be best dine by rur.ning a messenger faster, and cheaper by trained billlographers. The
service to another librar). It might req, ire computer special library should be operated as a dynamic service
time. If the intelligence has to be evaluated by people rather than as a storage warehouse.
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2696 2698

Saarlandes U. Saarbrilcken (Germany), St. John's U. [Dept. of Physics' Jamaica, N. Y.

EFFECTS OF ANXIETY LEVEL AND MILD SITUA- (CALCULATION'S OF CROSS-SECTION IN ELECTRON
TIONAL STRESS ON VARIOUS PSYCHOLOGICAL FUNC- COLLISION , by S. N. Milford. Final rept. [1962]1 (3p.
TIONS; THE INTERRELATIONSHIPS AMONG THESE (AFOSR-3943) (Sponsored jointly by Air Force Office
FUNCTIONS ANXIETY LEVEL AND OTHER PEFLSON- of Scientific Research under AF AFOSR-61-10 and
ALITY VARIABLES; A MULTIVARLABLE AND FAC- Office of Naval Research) Unclassified
TORIAL STUDY, by 0. Spreen. Final rept. Aug. 1962.
158p. Inc. tables, refs. (AFOSR-4283) (AF 61(052)- The properties of a hot gas or plasma depend on the
483) AD 2927L-5 Unclassified populations of the various levels of the atoms and mole-

cules present. Th*. inelastic electron collisions of exci-
Fifty-eight variables selected from various psychologi- ted hydrogers atomns were considered because these
cal functions were studied. Two hundred ninety two change the relative populations of the levels n a non-
German males were selected as representing the highest equilibrium plasma. The cases of collisions of Irotons
&Wd lowest 30% on the anxiety scale (matched for Intel- or hydrogen atoms were also Included vince they uom-
lgence). High and low anxiety groups were randomly pete with electron collisions.
assigned to conditions of mild situational stress and
nonstress. For each variable, an individual statistical
analysis was performec Results were as follows: (V 2699
Variables under investiýation were not significantly in-
fluenced by stress and nonstress conditions of testing, St. John's U [Dept. of Physics] Jamaica, N. Y.
(2) Fifteen out of 36 hypotheses about questionna ire data
were confirmed, (3) Four significant specific factors, IN ELASTIC COLLISIONS OF PROTONS AND HY1DRO-
7 significant "ability" factors, and 5 other significant GEN ATOMS WITH EXCrIT'E HYDROGEN ATOMS
factors were extracted. Results of the individual and (Abstract), by J. F. Carew . 2 S. N. Milford. 119621,
factor analysis were discussed with respect to relevant 11lp. [AF AFOSR-61-10] Unclassified
literature concerning the general topics of study. Addi-
tional results concerning the variables under investi- Presented at meeting of the Amer. Phys. Soc. , New
gation were briefly discussed. (Cortractor's abstract. York. Jan. 24-27, 1962.
modified)

Published in Bull. Amer. IPhys. Soc., Saries 13. v. 7:
79-,Ja-n-NI 1962.

2697
Born cross sections for collistor of a proton with an

St. Bartholomew's Hospital. Dept. of Phirmacology, excited hydrogen atom may be derived approximately
London (Gt. Brit.). from the Born cross sections for collision of an electron

with an excited hydrogen atom. A comparison of the ex-
AN ESEIflNE-LEKE ACTION' OF CHLORAL HYDRATE, act and approximate Born cross sections for the colli-
by D. A. Drown. 11962] (9]p. inc. illus. (AFOSR- sitons p 4H(nl) - p - H(n'l'l Is - 2s, Is - 2p, 3s - 4p,
4194) (AF 61(052)25) AD 831886; AD 406820 shows that they agree down to energies near the Born

Unclassified maximum. Born proton cross sections are being cal-u-
lated for many transitions in the range n,n' I to 10.

Also published in Brit. Jour. Ieharmacol. and Chemo- For the collisions H(Is' + H(n, I) - H(n.lI') -l",I"),

v. 19: Ilku-Il9, Aug. 1962. thep electron Born differential cross sections can be uised
to give the atom Born differential cross sections. A

The intra-arterktl Injection of chloral hydrate potentilted number of cases in the range n, n', n"~ 1 to 10 is being
the transmission of nerve impulses through the cat su calculated.
perior cervical ganglion, antagonized the ganglion-bler-k-
lag action ef hexamethonium. 2rd greatly enhanced the
ganglion-stimczlarnt action of acctylcholine. Effects 0.1 2700
the ganglilon-stiniulant actions of carbachol, nicotine,
temrmethylammonium and potassium chlo~ride were St. Louis U. [Dept. of Physics] Mo.
slight or absent. Chloral hydrate itself usu2lly had no di-
rect -stimulant action. The nueromuscular-blocking THEORETICAL STUDIES CONN ECTED WITri THE
actirn ot taubocurarine on the isolated rat t&-taphr~agm SOLU)D STATE RASER, by W. A. Barker, M. 1.al Narchal
preparation was completely and rnpidiy reversed by and others. Final technital rept. Mar 15, 1959-Mar.
chloral hydrate. This reversal -cas prevented by previ- 15, 1962. Apr. 14. 1962 [631p. Incl. diagro. tables,
ous treatment of the muscle with neostigmine. Chloral refs. (AFOSR-255P) (AF 49(638)612) AD 277218
hydrate pot--tiated the actions of acetylcholine and ra, o- Unclassified
tine on the isolated rabbit duodenum, 2An, U., concen-
trations exceeding I mg, mil, produced a spasm which This theoretical analysis demonstrates that low noise
w=s abolished by hyosciL4e but nrt by mepyr-amine- It radio freqruency amplifiers may be designed and con-
was concluded that thes! eserine-like effects vere structed. These devices, called RASERS, are
manifestations of an anticholinesterase actfon o! ch'or-! radio frequency mrasers. Inversion of the nuciear Epin
hyd; te. Neither cbloralose nor trichloreil'anol sh- .. -d population dmitribution may be achieved by saturating
evidencei of th13 prcpert7. 1Ccmtractor's abstract) an allowed or forbidden electron spin transition with

> 610



AIR FORCE SCIE'NTIFIC RESEARCH

microwave power of the appropriate frequency. The that GI/
2

B _ 2Bm. In masers, Gli
2

B = (2f0)iQm0i.
redistribution of nuclear spin population takes place as We estimate GI/

2
B to lie between 10 and 103 cps in Be

9
,

a result of a number of factors among which are: (I) the SI2 9

relative magnitude of the nuclear Zeeman interaction , and Ge73. The magnetic-quality factor Qm0, and
and the hyperfine interaction, (2) the algebraic sign of Bm depend on the concentration of paramagnetic
the nuclear gyromagnetic ratio or the hyperfine coupling electrons.
contrast, (3) the orientation and frequency of the
"pumping" field or fields, and (4) the nature and rela-
tive magnitude of the relaxation mechanisms. Eight
cases of negative enhancement are tabulated on the nu- 2703
clear polarization chart. Other possibilities are dis-
cussed in this analysis in more complex cases. St. Louis U. [Dept. of Physics] Mo.

NEGATIVE ENHANCEMENT OF THE NUCLEAR MAG-
2701 NETIC RESONANCE FOR I = 1/2 BY DYNIAMIC NU-

_" ET_ ' A '17 'A%'T(0 I bstract), byW. A. Barker
[St. Louis U. Dept. of Physics, Mo.] anu 11. Lal Narchal. [1962] 11]p. [AF 49(638)6121

Unclassified
THE GAIN BANDWIDTH PRODUCT OF THE RASE1t, by
F. X. Haas. [19621 19p. incl. dlagr. table. teonnd Pi eatnted at meeting of the Amer. Phys. Soc.,
with its AFOSR-2558; AD 277218) [AF 49(638)6T"-f Washington, D. C., Apr. 23-26, 1962.

Unclassified
Published in Bull. Amer. Phys. Soc., Series B, v. 7:

In order that a comparison of the gain and bandwidth of 293, Apr. 23, 1962.
a raser can be made with the corresponding quantities
of a maser and other amplifiers, the gain and band- It has been suggested that an inverted nuclear population
w:dth of the raser will be determined in terms of the distribution can be used to construct a low-noise quan-
Q's (quality factors) of the system modes. The values tum-mechanical amplifier operating in the range from
of the Q's determine whether or not stable power gain 20 kc to 1000 mc. In an electron nuclear-coupled spin
is possible. The bandwidth, B = 2Af, of the raser is system for I = I/2, it is q-.ite easy to see the conditions
defined as the frequency width between points at which for which the enhancement of the NMR is negative. A
the magnitude of the reflection coefficient squared is re- total of 24 cases of dynamic nuclear polarization have
duced to half of its value at resonance. Thus the gain been investigated. Eight of these are favorable for raser
bandwidth product in the high gain limit for a solid action, of which 6 are a consequence of the Overhauser
state raser depends not only on the resonant frequency effect and 2 a consequence of the Jeffrles-Abragam
and the magnetic quality factor, but also on the reso- effect.
nant line width of the raser material. The best gain
bandwidth product is obtained when both the bandwidth
of the resonance line and the bandwidth of the coupling 2704
circuit are large.

St. Louis U. Depl. of Physics. Mo.

2702 OVERRAUSER AND JEFFRIES-ABRAGAM EFFECT IN
A FOUR-LEVEL SYSTEM, by M. Lal Narchal and W. A.

St. Louis U. [Dept. of Physics] Mo. Barker. [1962] [6p. incl. diagr. tables. [AF 49(638)-
612] Unclassified

GAIN-BANDWIDTH OF A RASER (Abstract), by F. X.
lHaas and W. A. Barker. 119621 [l1p. [AF 49(638)612] Publlshcd in Appl. Opt., v. 2: 787-792, Aug. 1963.

Unclassified
The method of partial distributions is used to compute

Presented at meeting of the Amer. Phys. Soc., the normalized population distribution in an electron-
Cleveland, Ohio, Nov. 23-25, 1962. nuclear coupled spin system in which I = S = 1/2. The

expressitAis obtained are more general than those re-
Published In Bull. Amer. Phys. Soc., Series II, v. 7: ported previously in that they include the effects of com-
3 ov. 23, 1962. petitive relaation and competitive radiative induced

transition probabilities. It is clear that positive -.nd
PRadio-frequency quantum-mechanical devices may be negative enhancement may be obtained either by the
zonstructed using the interaction between nuclear and Overhauser or the Jeffries-Abragam effect irrespective
electron spins. The gain-bandwidth product of the of the relative magnitudes of the nuclear Zeeman and
raser has been calculated by analyzing an appropriate hyperfine interaction energies. A small enhancement is
equivalent circuit. The analysis follows Strandberg's not necessarily due to incomplete saturation, but may
treatment of p'.ramagnetic amplifiers. The result will be the result of compensating emission and

GI-2B = 21/[(131m) + (iQm0oi')] is valid in the high- absorption.

gain limit for raser9 and masers. In rasers, the sig-
nal frequency f0 is due to nuclear magnetic resonance.

The resulting natural linewidth Bm is often so narrow
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S2705 radiation of high energy gamma type and its production

In this and other galaxies by assuming certain parame-
St. Louis U. [Dept. of Physics] Mo. ters based on recently obtained results. A study is made

o the number of particles of this kind that can indicate
POPULATION-DISTRIUTION PROBLEM IN MANY- on a detector the possible forms of separating showers
LEVEL ELECTRON-NUCLEUS-COUPLED SPIN SYS- generated from gamma rays from those much more fre-
TEMS (Abstract). by M. Lal Narchal and W. A. Barker. quently produced by protons. A description of the equip-
11962] Ilkp. [AF 49(638)612] Unclassified ment used is given. Some of the preliminary results

obtained are presented.
Presents.; At meeting of the Amcr. Phys. Soc.,
Washington, D). C., Apr. 23-26, 1962.

2708
Published in Bull. Amer. Phys. Soc., Series II, v. 7:
293, Apr. 23, 1962. San Andr~s U. Laboratoria de Ffsica Cbsmica [de

Chacaltay2.] La Paz (Bolivia).
"Tle method of partial distributions has been applied to
calculate explicit population-distribution expressions STUDY OF TIME VARIATIONS AND SOLAR MOPULA-
for an electron-nucleus-coupled spin system (S = 1/2) TIONS, by I. Escobar. Final technical rept. Oct. 1962,
when microwave pumps which saturate the allowed or Iv. incl. illus. diagrs. tables, refs. (AFOSR-5215)
first-order forbidden transitions are applied. The ex- (AF AFOSR-60-13) AD 415367; AD 419521
presslons show the possibility of obtaining positive or Unclassified
negative enhancement co the NMR signal for any nucleus
of nonzero spin. Explicit enhancement expressions Mechanism by which the sun controls the intensity of
have been evaluated exhibiting features not evident in cosmic radiation sampled at the earth are the subject of
the I - 1/2 system, this investigation. The work performed at this institute

was divided into 2 parts. First, the continuous record-
ing of various components of the cosmic ray intensity

2706 with a variety of instruments. Second, the analysis and
interpretation of the results, generally devoted to the

[St. Louis U. Dept. of Physics, Mo.] study of Forbush decreases. Data for this analysis was
obtained from the instruments at Chacaltaya and supple-

RASER NOISE, by M. Lal Narcha!. [1962] [5]p. incl. mented with results from several other institutions.
diagr. (Bound with its AFOSR-2558; AD 277218) (Contractor's abstract)
[AF 49(638T)52]T Unclassified

There are two main contributions to the RASER noise - 2709
intrinsic RASER nolse and noise due to the associated
circuitry. The intrinsic RASER noise is due to the San AndrL~s U. Laboratorio de Fisica Cbsmica [de
spontaneous transitions from a higher energy state to Chacaltaya] La Paz (Bolivia).
a lower energy state. The radiation so emitted has the
same frequency as the input signal but has no definite DAY TO DAY MODULATION OF GALACTIC CCOMIC
phase relationship with it. The noise to signal ratio due RAYS BY SOLAR WLND, by H. S. Ahluwalia. [1962]
to the spontaneous emission is of the order of the ratio [21)p. Incl. diagrs. (AFOSR-64-0033) (AF AFOSR-
of the Einstein's spontaneous and induced emission cod- 62-395) Unclassified

ficients 8gh3 . Since the frequency of the RASER Alao published in Proc. Fifth Interamer. Seminar on
C3  

ComiFRaiys, U Paz (Bolivia) (July 17-27, 1962),
< 100 mc, this ratio - 10-27. The noiE -due to associ- v. I: paper no 9, Sept. 1962.
ated circuitry can be fescribed by applying the Nyquist-
Johnson theorem to an equivalent circuit representing Hydrodynamic expansion of solar corona (solar wind)
the RASER amplifier, provides an effective mechanism for day to day modula-

tion of galactic cosmic rays. On quiet days cosmic rays
tend to be entrapped in the co-rotating solar spiral inter-

2707 planetary magnetic field created by quiet day solar wind
and their guiding centers move past the earth with a ve-

San Andres U. Laboratorlo de Fisica Cosmica de locit, of several hundred km/sec. The associated rela-
Chacaltaya, La Paz (Bolivia). tivistic effects produce quiet day solar diurnal var'iation

of cosmic rays, the amplitude and the time of manimum
GAMMA RAY ASTRONOMY, by I. Escobar, R. of which are related to the solar wind velocity in a sim-
ScrhulczewskM and others. [962] [461p. Incl. illus. ple manner. The explosive heating of the cororm fol-
diagrs. refs. (AFOSR-4092) (AF 49(638)290) lowing a solar flare results in a "blast wave". On en-

Unclassified veloping the earth this blast wai e gives rise to cosmic
ray storm and storm time diurnal variation. Further it

Presented at Fourth Interamerican Symposium on the is suggested that "approaching" and "receding" blast
Peaceful Application of Nuclear Energy, (Mexico), wave gives rise to anisotropic increases in cosmic ray in-
Apr. 9-13, 1962. tensity which are sometimes observed during the pre-

onset and recovery phrases of cosmic ray storms.
An analysis is made of the characteristics co cosmic (Contract.,:'s abstract)
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2710 2712

San Andres U. laboratorlo de Ffslcu COsmica [de San Marcos U. Lt.-,• ly.ru).
Chacaltaya] La Paz (Bolivia).

ACTION ON ANTIDIURETIC HORMONE ON THE EQUIV-

ON SHORT-LIVED ANISOTROPIC COSMIC RAY IN- ALENT PORE RADIUS AT BOTH SURFACES OF THE
CREASE OF JULY 18, 1959 (Abstract), by H. S. EPITHELIUM OF THE ISOLATED TOAD SKIN, by G.
Ahluwalia. (1962] [Il. (AFOSR-64-0034) (AF AFOSR- Whittembury. 11962] [14]p. incl. dlagrs. tables, refs.
62-395) Unclassified (AFOSR-J608) (AF AFOSR-61-n5) AD 414002

Unclassified
Also published in Proc. Fifth Interamer. Seminar on
Cosmic Rays, La Paz (Bolivia) (July 17-27, 1962), v. Also published in Jour. General Physiol., v. 46: 117-
2: paper no. 26, Sept. 1962. 130, Nit. 6-.

Only July 18, 1959, a short-lived highly anisotropic A previously described method allows the observation of
cosmic ray increase was observed by some of the IGY swelling and shrinking of the epithelial cells of the iso-
network of recording stations during recovery from the lated toad skin, when the solution bathing either the outer
third of the series of 3 closely spaced cosmic ray or the inner side of the skin is modified. The equivalent
storms. Characteristic features and the solar and ter- pore radius at the outer and inner lace of the skin epi-
restrial relationships of this increase are studied. Dif- thelium can be estimated from the concentrations used;
ferent mechanisms proposed thus far for this increase 4. 5A and 7A for the inner and outer surface pore radius,
are critically examined. Arguments are presented to respectively, have been obtained. An!,diuretlc hormone
the effect that this could not be a solar flare type in- had an effect only when added to the inner side. This
crease. It is suggested that this increase was probably effect was only at the outer srface and is hnterprefed as
produced by galactic cosmic rays which were reflected widening of the 4.5A pores to about 6. 5A. A model mem-
from 'receding' Parker type blast waves formed during brine, formed by narrow and wide pores in series, may
the explosive heating of a solar corona following the explain some of the apparent inconsistencies obs.xved.
west limb 3+ solar flare of July 16. (Contractor's (Contractor's abstract, modified)
abstract)

2713
2711

Sao Paulo U. School of Melicine, Dept. of Physiology
[San Marcos U. ] Lima (Peru). (Brazil).

ESTIMATION OF PORE RADIUS AT BOTH SURFACES [RADIO CONTROL OF ENCEPHALIC STIMULATION IN
OF ISOLATED TOAD SIGN, by G. Whittembury. [1962] THE CAT] Rldir-contr6le de estimulac-o encefilica no
[lip. (AFOSR-1743) (AF AFOSR-61-85) gato, by R. F. Marseillan and J. B. Paulin. [1962]

Unclassified flip. (AFOSR-J931) (AF AFOSR-61-60)
Unclassified

Presented at Sixth annual meeting of the Biophys. Soc.,
Washington, D C., Feb. 14-16, 1962. Also published in Resumes de Comunicaes, v. 14:

Published in 1962 meeting of the Biophys. Soc. Ab-
stracts, paper no. TD 7. The results are given of a study on the provoked phenom-

enon conducted by stimulating the central nervous sys-
This method allows fl-e observance of swelling and tem on an animal. T'is w-as done by radio-frequency
shrinking of cells of isolated toad skin, when the solu- control of the electrical stimulus sent to implanted
tions bathing either the outside or inside of the skin are electrodes.
changed. Thus the concentration of probing molecules
of graded size, ibomonic to the cells, across each face
of the isolated toad skin can be determined. These con- Sarah Mellon Scaife Radiation Lab., Pittsburgh, Pa.
centrations have been used for the estimntinon of pore see Pittsburgh U. Sarah Mellon Scaife Radiation
radius at the outer and inner face of the skin, ;ollowing "ib., Pa.
the approach of Goldstein and Solomon for the red cells.
Pore radius of 5.0 A at the outer surface, and 6.8 A at
the inner surface are obtained. Anti-diuretic hormone 2714
has an effect on!y when added to the inner surface: it
widens the ;. 0 A pores to about 6. 8 A. A model mem- Sheffteld U. (Gt. Brit. ).
brane, formed by narrow and wide pores in series in
which the main resistance to diffusion is at the wider [FORMATION AND ROLE Oe RADICALS 1N FLAVO-
pores, may explain some of the apparent inconsis- PROTEIN CATALYSES]. Final rept. 1962 [41p.
tencles previously obset.ved. (Contractor's abstract) (AFOSR-4325) (AF EOAR-61-2) Unclassified

The work dealing with cytochrome oxidase on a bio-
luminescent system and on compounds in mixtures of
oxidized and reduced flavin mononucleotide is SUmnar-
ized. The degree to which the cytochrome oxidase
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reaclions can be represented as due to partial reactions 27186O)I~y . isnadCwith oxygen of cytochrome$ a3 and a has been exten-
stv4-ly studied with the aid of a computer. The estab- Sheffield U. (Gt. Brit.)
tide in the presence of moleculatr oxygen was prelimi<- REACTIONS OF CYTOCHROME OXIDASE WITH OXY-

2715
The reaction of the Yonetani preparation of cytochrome

Sheffield U. (Gt. Brit.). oxidase with carbon monoxide is accurately second-or-
der with a rate constant 8 x 104 M- 1 ec- at 20- and

THE NATURE OF CCV POUNDS PRESENT V; MIX- activation energy of 6.4 kcal. The dissociation velocity
TURFS OF OXIDIZED AND REDUCED FLAVIN MONO- constant of carbon monoxide is 0. 023 sec- at 20' and
NUCLEOTIDES, by Q. H. Gibson, V. Massey, and p1H 7.4. In the Yonetani preparation, 1/3 of the total
N. M. Atherton. 119621 1151p. incl. diagrs. tables, iron reacts with carbon monoxide to form the carbon
ref s. (Sponsored Jointly by Air Force Office of Scien- monoxide compound as determined both by spectropho-
tific Research under [AF EOAR-6l-21, Medical Re- tometry and by gasometric methods. The reaction of
search Council, and Public Health Service) oxygen with reduced cytochrome oxidase is rapid and

Unclassified the course of the reaction is complex. At low oxygen

Published in Biochem. Jour .. v. 85: 369-382, Nov. concentrations the approximiate second-order rate con-
.I9 ..- stant Is 6 x 107 M-1 sec-1 for the Yonetani preparation

and 3 x 107 33 1 see" for the Greenwood (1963) prepara-
The composition of the equilibrium mixtures obtained tion. When the reaction between reduced cytochrome
by mixing known amiounts of flavine mcxt.onucleotctde oxidase and oxygen is followed at different wavelengths,
(FMN) 2nd reduced FIMN (FMNH 2 ) have been studied by the course of the reaction changes. At low oxygen con-
spectrophotometri', fluorimetry, and electron-spin- centrations (less than 5 g2M) the reaction proceeds faster
resonance spectrometry. The major component of the when followed at 605 mis than when followLed at 445 mg.
mlixures containing more thazn 2mMd total fl~avine is a At concentrations of oxygen above 10 gM, the observed
species absorbing at 900 mu which is regarded as a changes at 605 mu are slower than those at 445 ma. The
charge transfer complex (CT) between F?.NH 2 and apparent second-order rate constant at 445 mu and at
FMN. Comparison of the specti-ophotometric and elec- low oxygen coucertrations increases as the reaction
tron-spin-resonance data show a close correlation be- proceeds; at high oxygen concentrations It decreases.
tween the extinction at 570 mia and the concentration of These changes are attributed to consecutive reactions
the free radical. When the radical concertration is between oxygen and reduced cyiochrome a3, and between
plotted against total percentage of FMNH12 ;'t constant reduced cytochrome a3 and oxidized cytochrome a. Sat-

flavine concenturation, a strongly asymmetric curve is isfactory agreement between observation and calculation
obtalned with a maxy at about 70'b reduction. Evidence has been obtained by assuming that reduced cytochrome
is presented that this asymmetry is due to the presence a3 can react with oxygen wltn a velccity constant of 1. 5 x
of another radical species, a complex between the semi- 108 Nr sec- and that the reaction between reduced
quinone and FMNH 2 . The formation of the complex be- cytochrome a and cytochrome a3 is first-order with a
tween the semiqulnone and the FM6NH 2 is inhibited in the rate constant of 1. 5 x 103 sec-t . The spectrophoto-

pi esence of solutes such as caffeine and urw. and in metrir changes at different wavelengths miy be produced
various organic solvents (formnamide, dimetInyl sulfox- by 11.6ing the extinction codf icients given by Yonetani.
ide, propylene glycol, and MeOH). In aqueous solution
(0. 12M phosphate, pH 6. 3) the data are consistent with

thf. fol.owing equilibria: 2FMN (F10mM 211
KFH2 = "I Sheffield U. (Gt. Brit.)

2FMANH 2  -.---- (FMNIH 2 )2 ; FMNH 2 +

KC 0. 445m.M K. 1061M MICROWAVE ABSORPTION, IN GADOLINIL*I-YTTRIUM
FW% - CT; CT ALLOYS, by .1. Popplewell and R. S. Tebble. 119621

K FN2iN 5.6M12]p. inc. diagr. table. (AFOSR-JfS1) (Sponsored
2F?.OH, FMNH FMN jointly by Air Force Office of S~ieniific Research under

F H2  AF EOAR-62-54 and D~epartment of Scientific and Indus-
(FIINH 2 FMNH). The effect of changing the solvent on trial Research) AD 413770 Unclassified

the relation between the extinction at 570 mu and that at Presented at Eighth Symposium on Magnetism and Mag-
900 ma suggests that the charge transfer complex eiMaral.PtsugaNo.115192
(900 mu band) is a precursor of the free semiquinone.neiMaral.itsuhPNo.1-5192

Also published in Jour. Appl. Phys.,. v. 34: 1343-1344,
Apr. i3
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The paramagnetic, antiferromagnetic, and ferromag- Sham rage behavior persists unmodified after acute inter-
netic states of the gadolinium-yttrium alloy system have rupticat of the maimmillary peduncle system eltih-~ at the
been examined by microwave resonance techniques. caudal or at the rostral miclirain level, or after destruc-
The paramagnetic g values are found to be concentra- tion of the rostral pole of the mesencephalic gray mat-
tion dependent ranging from 1. 96 * 0. 03 in pure gado- ter. (Contractor's abstxract)
linium to 2. 13 * 0. 05 in the 3. 7% gadolinium alloy.
The results, in particular the experimentally deter-
mined g shifts, are discussed in terms of the Yosida 2720
development of Zener's proposal that the coupling be-
tween d (or f) spins is brought about by exchange inter- sienia U. Inst. 'if Pathology (Italy).
action with the polarized conduction electrons. (Con-
tractor's abstract) CMNTRAL NERVOUS Nr/I'-7ANISMS IN CIRCULATION

REGULATION, 1,1 C. Bartorelli and A. Zanchetti.
Sibley School of Mechanical Engineering, Ithaca, N. Y. May 31, 1962, 13p. inad. refs. (AF 61(052)253)

see Cornell U. Sibley School of Mechanical Engineering, AD) 632506 Unclassified
Ithaca, N. Y.

The diencephalic mechanisms for rage were found to be
under the inhibitory control of sino-aortic preflsoceptors,

2718 and to be excited by chemoceptive firing. Inhilbitory as
[2 well as excitatory effects can be induced also from the
Siena U. List, of Pathology (Italy). reticular formation. Lesion experimerils indicate that

rate activity is supported by the activating retici .ar sys-
IDISTRIBUTION OF SOMATICALLY EVOKED RE- te f Iping diencephalic responses to somatcsi-
SPONSES IN THE DIENCEPHALONJI Distribuzione della .1 has le to del ine some limited foci of activ2 tion. A
risposte evocate nel diencefalo dalla stimolazicete tonic - . tory role on arterial pressure exerted by af-
somatica, by P. Rudowin, G. Carli and others. 11961J ferents iiom htvfl and lungs is described. (Contrac-
[21p. (Sponsored lointly by Air Force Office of Scien- tor's abstract)
tific Research under AF 61(052)253 and Rockefeller

EFoundation) AD 632638 Unclassified

Published in Boll. Soc. Ital. Biol. Sper. , v. 38: 1396- 27.

1397. 19U Siena U. Inst. of Pathology (Italy).

The basal diencephalon of locally anesthetized cats, CENTRAL NERVOUS MECHANISMS IN CIRCULATION
immobilized with gallarrine, has been explored with REGULATION AND FUNCTIONAL DERANGEMENT (HY-
stereotaxically oriented electrodes while the super- PERTENSION), by C. Bartorelli. Annual sumnmary rept.
ficial radial nerve was stimulated with single pulses no. I. May 1. 1960-Apr. 30, 1961, 8p. incl. refs.
Potential distribution whien leading with concentric bi- (AF 61(052)253) AD 632584 Unclassitfied
polar needle electrodes, has been compared with the
distribution of evoked responses when the inner core The investigations carried out include an analysis of:.
(180 micra in diameter) of the needle electrode was (1) ascending, Inhibitory, and exvtýi3..Py mechanisms

'Vused as exploring element against an indifferent elec- regulating autonomic an~d somatic liypothalamic act.ivity
trode on the scalp (so called mnonopolar recording). and sham rage oehavior. (2) the interrelatiotishI2 be-
The diencep.'allc area which appears to be activated tween posterior hypothalamus, brain stem and cardio-
by sc~natic !fmpulses when the monopolar arrangement vascular afferenis. and (3) different brain stem contri-
is used Is mucth larger than the area wherefrom re- buttons to circulatory control. The plans for t~he follow-

Lsponses are recorded with 'he bipolar concentric lead. Ing quarter are also discussed.
The possibility that unipolar leads may also record ac-
tivity spread fronm some distance is discussed. (Con-
tractor's abstract) 2722

Siena U. inst. of Pathology (Italy).
271.9

FUNCTIONAL RELATIONSHIP BETWEEN MIDJBRA2N
Siena U. Inst. of Pathology (Italy)- RETICULAR FORM~ATION AND LATERAL H*YPOTHAL-

AldUS (Abstract), by P. Rodomin, A. Malliani, and A.
'SHlAM RAGE BEHAVIOR OF THE ACUTE DECORTI- Zanchetti. '1962) [1k. (Sponsored jointly by Air Force
CATE CAT AFTER INTERRUI5TION OF ASCENDING Office of Scientific Research under AF 61(052)253 and
PATHWAYS TO THE HYPOTHALAMIUS]' Comportamento Rockefeller Foundation) Unclassified
di falsa rabbia nel gatto decorticato dope interruzione
delle vie dif prolezione ascendente all'ipotalmo. by G. Published in Proc. Internat'l. Union of Physiological
Carli, A. Malliani, and A. Zanchetti. [1961]12]p. 96ciences Twenty-second Internatl'. Cong. , Leydtn
(Sponsored jointly by Air Fo ce Office of Scientific (Netherlands) (Sell. 10-17, 1962), Amnsterdat!r. Fý
Research under AF 61(052)253 and National Research cerpta Medica Foundation, v. 2: Abstract no. 1131,
Council) AD 632637 Unclassified 1962.

Published in Boll. Soc. Ital. Biol. Sper.. v. 38: 1398- Experiments have been p~riormed in locally anesthetized
1399,1961.cats to compare the afferent projectins from tht:
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somatic system (single pulses to one radal nprve) to A. Malliani, and A. Zanchettl. [1962] [14]p. lic!. Illus.
both midbrain reticular formation and lateral hypothala- rfs, (Sponsored jointly by [Air Force Office of Scien-
mus. Preamplifier filters were set so that both slew tiLic Research) uro.er AF 61(052)253 and Consiglio
waves and unit responses could be recorded by means Nazionale delle Retc'.erche) Unclassioed
of tungsten microelectrodes. The following data sug-
gest that somatic impulses may affect the 2 structures Publishoed in F-.per. Neurol., v. 7: 210-223, Jan. 1963.
parallely, although partially independent activation can
also occur. (1) No fixed relationship between the The midbrain course ol descending pathways mediating
latencies of the potentL-ls evoked in the 2 regions has sham rage behavitrr has be-, investigated in thalamic
bten observed, the hypothalamic often trailing, but cats. Electrical stimulaxtion o! the lateral hypothailamus
sometimes leading the reticular response. (2) Simu!- has been tested for rage outbursts before and fclowing
taneous waxing and ,wanng of both types of response varlots lesions in the midbraln. "Me follotu'lag .eslons
shows that their peak amplitudes are positively corre- were fomnd not to impair trzagmisslon df the dn:i. g
lated. (3) The ratio of hypothalamic to reticular poten- hypothalamic influences: transection of the rasW4'tt. týr!
tials is increased when measured on responses to a sec- of the central periaqueductal gray and adjacent .Pgmer,-
ond stimulus of a pair (240 msec delay), or after small tum, with interruption of the hypothalamic component of
doses of Thlopental thus indicating that the hypothala- Schiltz's dorsal longitudinal fasciculus; midline lesions,
mus is relatively less depressed. including the medial component of the medial forebrain

butndle to the ventral tegmental area of Tsai and to the
caudal pertaqueductal gray; and lateral tegmental le-

2723 sions involving the lateral component of the medial fore-
brain bundle to the Lateral midbrain tegmentum. Large

Slena U. Inst. of Pathology (Italy). lesions involving most, though not all, of the tegmentum
at the mideollicular level impaired, but did not abolish,

INHIBITION OF DIENCERHALIC SHAM RAGE BEHAV- rage responses to lateral hypothalamic stimulation. It
IOR BY LOWER BRAIN STEM STIMULATION (Ab- Is concluded that descending connections from the later-l
stract), by G. Carli, A. Malliani. and A. Zanchetti. hypothalamus, responsible for the peripheral manifesta-
[1962] [liP. (Sponsored jointly by Air Force Office of tions of rage, are diffuse through the midbrain, includ-
Scientific'Research under AF 61(052)253 ana Consiglio ing both the lateral and the medial components of the
Nazionale delle Recherche) Unclassified medial forebrair. bundle, and possibly the dorsal longi-

tudinal fasciculus as well.
Published in Proc. Internat'l. Union of Physiological
Sciences; Twenty-second Internat'l. Cong., Leyden
(Netherlands) (Sept. 10-17, 1962), Amste-dam, Ex- 2725
cerplta Foundation. v. 2: Abstract no. 1134, 1962.

Siena U. Inst. of Pathology (Italy).
The effects of electrical stimulation of medulla and pons

through stereotactically directed electrodes have been TONIC REFLEX REGULATION OF THE CAT'S BLOOD
studied in 70 actute decorticate cats. Either excitation PRESSURE THROUGH VAGAL "NON-AORTIC" AFFFR-
or inhibition of sham rage behavior, as well as postural E!'TS, by M. Guazzi, A. Libretti and A. Zanchett:.
reactions, could be elicited from the lower brain stem. [1962] [21). incl. diagrs. (AF 61(052)253) AD 632650
Attention Is directed toward the inhibitory responses Unclassified
only. The following results have been obtained. (;)
Threshold stimulation (1-2 volts, 25-100 c/see, 1 Published in Expertentia, v. 18: 185-136. 1962.
mesec) of several tegmental points could block the spon-
taneously recurring or reflexly evoked outbursts of The experiments hat. :ucceeded in demonstrating the
rage, while being without any effect when timed during quan'itative Importance of the tonic reflex irnluence ex-
an interval of quiet of the preparation. Both somatic erted by afferent vagal fibers on arterial pressure, its
and automatic (pupillary, respiratory, and circulatory) independence of concomitant respiratory changes, and
components of rage behavior were simultaneously in- that Its origin is differert from that of the classical af-
hibited. (2) The inhibitory response was independent of ferent fibers runrtmni in the aortic nerve. (Contractor's
co-stimulation of cerebellofugal fibers coursing through abstract)
the brain stem, as it could be obtained also in cats which
had undergone total cerebellectomy 14-21 days before.
(3) Inhibition of sham rage could be elicited only from Slcane Physics lab., New Haven, Conn.
the medial portions of the reticular formation, but in- see Yale U. Sloane Physics Lab., New Haven, Conn.
hibitory and excitatory peonts were quite Intermingled.
(Contractor's absract)

2726

2724 Smithsonian Inst. Astrophysical Observatory. Cambridge,
Mass.

Siena U. Inst. of Pathology (Italy).
NEW DESIGN FOR A GAS-FLOW PROPORTIONAL

MIDBRAIN COURSE OF DESCENDING PATHWAYS COUNTER, by F. B. Riggs. Jr. [1962] [4!. incl.
MEDIATING SHAM RAGE BEHAVIOR, by G. Carli. Illus. diagrs. refs. (AF 18(600)1596) Unclassified
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Published in Rev. Scient. Instr.. v~. 34: 392-395, Apr. 2730

South Carolina U. Dept. of Electrical Engineering,
Describes a compact design "or a gas -flow proportional Columbia.
counter. Externally adjustable end plates for correct-
ing the electric field allow pulse-height distributio& MILLIMETER WAVE TRANSMISSION BY NON-WAVE-
curves comparable with those from long counters, al- GUIDE MEANS, by R. G. Fellers. [1062] [71p. incl.
though the counting ve!"me is 1. in. in diameter and illus. diagrs. tables, refs. (AFOSR-J266) (AF 18(603)-
1 1 "16 tn. long. A It xsistorizvd preamplifier Inside 43) AD 450098 Unclassified
the counter case plov .les clear pulses with low back-
ground in a low impedance line- The gas-flow propor- Also published in Microwrave Jour. , v. 5: 80-86, May
tioial ctrunter deacrtbed here has 3 significant features: 962.
(!) low noicie, approxdmately 1% of the FeE 0 pulse

heigat. (2) low nimp,-ance output from the first pream- This Iraper discusses an, investigation of the use cd free
plifter; (3) energ) .'pread less than 20%, in spite ol space transmission between a pair of appropriately
short length and Li. ge d'Aneter spaced and designed radiators as a possible replacement

frwaveguide trwrcsmission within a millimeter wave-
length system. In developtug a free space transmission

2727 system, It is necessary to design and develop devices
which will perform the same functions in free space as

Smithsonian Inst. Astrvphysical Observatory, Cambridge, those performed by conventional waveguide components
Mass. ad instruments. Among the needed devices are du-

plexers, dlrecttomul couplers, attenuators, wave meters,
PRECISF ALIGNMENT USING TEFLON-COATED hylbrid junctiors, reflectometers and a meanis of Urans-

STEEL, by C. W. Peterson and F. B. Riggs, Jr. mission around corners.
£ '1 9621 [lip. (Sponsored jointly by Air Force Office of

Scientific Research under AF 18(600)1596 and National
Science Foundation) Unclassified 2731

* Published in Rev. Scient. Instr., v. 34: 114, Jan. 1963. South Carolina U. Dept. of ElecLr-ical Engineering,
Columbia.

The smooth alignment of heavy instruments was achieved
with a positioning table and with a heavy telescope by use [NON -WA VEGUIDE IMETHODS OF MILIAMETER WAVE
of a Teflon-steel and Teflon-Teflon bearings. TRANSMISSION], by R. G. Fellers. Final rept. Apr. 1,

1961-Mar. 31, 1962. Aug. 1962, 21p. incl. disgs.
tables. (AFOSR-3535) (AF AFOSR-61-53) AD 285390

2728 Unclassified

South Carolina U. Dept. of Chemistry. Columbia. This research c;:mae:;ns the study of millimeter electro-
magnetic ' ve diffraction theory, design of various

H EACTIOS OF FREE RADICALS WITH AROMATIC geometril, s for transmission and reflection of these
fIRNGS, by D. F.. DeTar. Final rept. Sept. 1, 1957- waves, de.lign of n~ew antenna feed systems, and the
A-.:?, 31, 1961. Oct. 1, 1962 1!1pk. incl. diagrs. adaptation -if optical frequency methods to the solution
(1:, ooperation with Florida St~ate U., A? AFOSR-62- of millimeter wave problems.
.-70) (AFOSfl-1373) (AF 49(638)88) Unclassified

11sis zeporz is a summary of work accomplished: (1) An 2732
irateo'.:-e stIudy of the reacticn of b-nzoyl peroxide with
besr-wee anin the reactioni of chloribrdlzoyl peroxide with South Carolina U. [Dept. of Physics] Columbia.
be'nze~m,, (.-.,Studies of cyclization via free radicals,
and k3S) StUAders rf diazoniurn ion-diazota~e equilibria. [COLLECTION OF LOW SPEED ELECTRONS BY ME-
Ibis --,s inip~lications for the Gomriberg-Bachmann TALLIC SURFACES], by [W. R. Ferris]. Final rept.
react iou. [1962]18p. (AFCSR-3532)% (AF 49638)175) AD 288282

Unclassified

2729 Trhe colllection of very low velocity electrons by metallic
surfaces is a complex phenomenon and merits further

South Caroliira U. Dept. of Electrical Engineering, study- Contamination is always present and may be a
Columbia. powerful factor fin the behavior of a. particular surface.

The electrons rejected by a surface Influence the char-
MILLIMETER WAVE TR.ANSMISSIONi BY NON- WAVE- acterisrics of electron devices in raany ways, amnng
GUIDE MEANS, by R. G. Fellers. jil,62'1 [7k. hid,) them being the macroacopic phenomenon kntown as
illus. diagrs. tables, refs. (AFOSR-39203, (AF 18- "'blackc out" as well as second order effects such as gain
(603)43) Unclassified variation vi dic ampltifiers, frequency drift tn oscillators,

and noise in high gain amplifiers. (Contractor's
Aiso published in Microwave Jour. , v. 5: 8U-8.6, May abstract)

For abstract see Rteal no. 2730, Vol. Vi.
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2733 2735

Southamptcon U. (Ct. Brit.). Southern Clalifornia U. Dept. of Chemistry, Los Angeles.

REACMiON OF VANADIUM (IV) CHLORIDE WITH REACTIONS OF THE 2-BORNYL RADICAL. 11. A MIEE
SOME ALIPHATIC AMINES, by M. W. Duckworth and RADICAL WAGNER-MEERWEIN PEARRANGEIMENT, by
G. W. A. Fowles. [1962].[71p. (AF 61(052)318) J. A. Berson, C. J. Olsen, and J. S. Walla. 119621

Unclassified (12)p. incl. dlagrs. tables, refs. (AFQSR-2314) (Spon-
sored jointly by Air Force Office of Scientific Research

Published in Jour. Less-Common Metals, v. 4: 338.- under AF 18(600)1544, Alfred P. Sloan Foundation,
Tful Toy.-Office of Ordnance Research and Richfield Oil Corp.)

Unclassified
The reactions at room temperature of VCI 4 tnth an ex-
cess of sev.'tral primary and secondary aliphatic amines Also blished in Jour. Am(-,. Chem. Soc., v. 84:
are studied. Each primary amine (Nil 2R, R = Me, Et, T33-1348, Sept. 5, 1962.

Pr and Bu) gi-es an amiaobasic VCI 4, VC 2 (NHR)2 ^ The thermal decomposition of 2-azobornane in the
NII2 R, which Is Insolubie in tbe iusu4 organic solvents, solvents diphenyl ether and n-hexadecanc at tenmpera-
The thermal decomposition of these compounds shows tures above 25D* gives a mixture of hydrocarbons,
that amine is sttadily lost when heated in vacuo up to a mong whic'a is 2 3, 3-trimethylnorborrnane (isocam-
100', although there is apparently -. composition of phane), resulting i~rom formal Wagner-Meerwein rear-
particular stability. Neverthl.eess, at - 60', these rangement. The latter hydrocarbon arises by a cleavage-
substances change color from green to purple, indicat- recyclization mechanism, an interpretation supported by
ing a change in the environment of the V atorm. Two the formation of isocamphane as well -.s bo. ;%ane, 1-p..
V-Cl bonds are aminolyzed by the secondary amines menthene, tricyclene and bornr-ie in the decýomposition of

(H21R = Me, Lt, Pr). Structures for the cam- either 2-azocamphane o.- I-a-z I.s-2(2,2,-trimethyl-
(NHR 2 ,3- cyclopent enyl)- ethane. Fur'Jier support I-, classical

pounds are proposed on the basis of spectroscopic stud- rather than mesomeric product-forming intermediates
ies. (Contractor's abstract) is provided from the normal rates of decomposition of

the azo compounds, from the aependeoce of the product
distribution on the source of radica!S, And from the

2734 stereochemistry of the hydrogen-abstraction by the
2,3, 3-trimnethyl-2-norbornyl radical, which gives both

Southern California U. Dept. of Chemistry, Los Angeles. isomers of isocamphane. (Contractor's abstract)

REACTIONS OF THE 2-BORNYL RADICAL. I. THE
DECARI3ONYLANTION OF 2-FORMlYLBORANANE, by 2736
J. A. Berson and C. J. Olsen. (19621 [6k. incl.
diagrs. tables, eels. (AFOSR-231 3) (Sponsored jointly Southern California U. Dept. o-f Chemistry, Los Angeles.
by Air Farce Office of Scientific Research under AF 18-
(600)15,44, Alfred P. Sloan Foundation, Office of Ord- CONDUCTIVITY OF MIXEL 3QDIUM DECYL AND
nance Rebtarch and Richfield Oil Corp. ) DODECYL SULFATES- THE COMPOSITION OF MIXED

Unclassified MICELLES, by K. J. Mysels and R. J. Otter. [1961],
[121p. incl. diagrs. table, refs. (AFOSR-1949) (Spon-

Also pblished in Jour. Amer. Chem. Sbc. , v. 84: sored jaintly by Air Force Office ad Scientific Research
31783i3,Au. 0.1962. wider AF 49(638)309 and O~filce of Naval Research)

Unclassified
The di-t-butyi peroxioe- induced decarbonylation tif 2-
formylbor~ine in the liquid phase at 138* gives nordlny Prese-nted at 139th meeting c4 Olie Nat'l. Amer. Chem.
bornane and traces of 15ornen., are tricyclene zE. the Soc.; Symposium on Structure of 'Micellrtr Solutions.
sole C1 0 -hydrocarban products. The hypothe;3cal re- Mar. 1961.
arangement product 2,3, 3-trimethylnorharnsnc ~s~
camphare) is not observed and cannot be present to an Also published in Jour. Colloid Scl., v. 16. 462-473,
extent greater than about 0. 1% of !he total volatile hy- 6tf1
drocarbon formed. The chain length for carbon monox-
ide production In the decarbonylation varies with the Pr--s measureimnerts at cor~ducti-,ity of solut 'ions of
ratio d1 peroxide to aldehyde used and ranges froin pure sodium decyl a-,d dodecyl sulfates and their mix-
about 0. 4 to 4. 8 as the ratio, .4nges from abo)uf unity tures in the region ofi the criti-Al iniceile concentration
to about 0. 1. At tagh initial ratios, the yields of dis- (cmc) are reported and the cmc values of the mixed
proportionation products (bornene and tricvcltiee)i-' systems are evaluated. An empir.,cal interpretat ion of
crease at &.c expense of bor-ane, suggesting an in- these results is proposed which leads to a self-con-
crease-i importance of radical -radical reactions rela-_ sistent assignment of compositioc. to the mixed micelles.
tive to hydrogen abstraction. (Contractor's abstrzt ) T'his uinerpreta.lon is based on aLn cxtrapolatian- the

conductivity vs concentration plot, to obtain the concen-
tra-tion of monomers mn 2 rited solution In the same
way in which the caic is5 obtianed in a purp system.
This extrapolated corcentration is assumned to be the
citic i.f the ralied monomers, again in analogy with 'tt e
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lure system. This .oncentration the, efore determines porosity, pores a1 u. In these membranes, thermal
the composition of the equilibrium monomers. The contact between the 2 surfaces is relatively good. Mem-
composition of the mixed micelles !s then calc lated by branes thus prepared are compared with those prepared
difference. (Contractor's abstract) by the porous-disk method; heat transport between the

2 surfaces is quite slow in these membranes. The
driving force for the transport of solvent in membranes

2737 prepared by either method is the difference in vapor
pressure between the 2 surfaces. The experimental

Southern California U. Tnept. of Chemistry, Los Angeles. rate is considerably higher than the theoretical one.
The osmometer used is a modification of the application

THERMODYNAMIC ASPECTS OF MIXED MICELLES- described by Scatchard, et. al. Experiments are con-
APPLICATION TO AN EMPIRICALLY ESTABLISHED 

4
EQUILIBRIUM, by K. J. Mysels and R. J. Otte," ducted mainy with 3 x 10-4M KC1 on the solution side.
EQUILIBRIM byn.l .d ys, els.and (AFOR.1.9 tSteady values are difficult to obtain; probab'e causes

(Sponsored jointly by Air Force Office of ScientiAic Re- for this are discussed. it is not always po.'sible to cal-
(Snrc d uP itly by Air Foc Office of eNtai Re- culate the rate of transport, even when steady va ues
-,earch under AF 49(638)309 and Office of Naval Re-

search) Unclassified are obtained. (Math. Rev. abstract)

Presented at 139th meeting of the Nat'l. Amer. Chem. 2739
Soc.; Symposium on Structure of Micellar Solutions,
Mar. 1961. Southern California U. Dept. of Chemistry, Los Angeles.

Also published in Jour. Colloid Sex , v. !6: 474-480, SOAP FILMS AS A TOOL FOR THE STUDY OF COL-

Oct. 1961. LOIDAL STABILITY, by J. Lyklema. [1962] 18p. incl.
diagrs. refs. (AFOSR-2891) (AF 49(638)309)

Relationships between the overall composition, in AD 400173 Unclassified
terms of mole frnction of 2 micelle-forming compo-
nents, in a solution of these 2 cor.,ponents and the criti- Also published in Recuell Tray. Chim. Pays-Bas, v.
cal micelle concentration oc the one hand and the com- 81: 890-897, Sept. /Oct. 1962.
position of the mixed micelles on the other, are re-
viewed and activity coefficients introduced to account The same factors that govern the stability of hydrophobic
for the behavior of real systems. It is shown that the colloidal systems influence the behvior of thin deter-
behavior of the critical ,uncelle cjncentration Is not a gent films. The study of soap films can therefore clarify
sufficient criterion for the iWeality of the system, that many of the problems relating to colloidal stability, and
the contribution to nonideality of the 2 components can vice versa. The advantages and limitations of the soap
be resolved, and that the ideality of the monomeric film approach are discussed. An interesting way of
solution may be tested if the composition of mixed performing such experiments Is to investigate the
micelles is known. These considerations ; . applied thickness of slowly formed soap films. Some results o:
to the results obta!ned in (see item no. F7 *. Vol. VI) this method are set forth. (Contractor's abstract)
for the sodium decyl and d•"ecyl sulfate- - izd indicate
definite devitions from ideality for the whole system
as well as for the monomeric solution. These devia- 2740
•ions are. however, not very large and affect the rmixed
critical micelle concentration insignificantly. (Con- Southern California U. [Dept. of Chemistry) Los Angeles.
tractor's abstract)

FLOW DN THIN LIQUID FILMS, by J. Lyklema, P. C.
Scholten. and K. J. Mysels. 119621 1241p. t.•cl. diagrs.

2738 table. refs. (AFOSR-5174) (AF 49(638)309* AD 416373
Unclassified

Southern Californ" !'. Dept. of Chemistry. Los Angeles.
Also pulibshed in Jour. Phys. Chem., v. 69: 116-123,

AN APPROACH TO GAS MEMBPANE OSMOMETRY, Jan. 1965.
ty K. J. Mysels and E. Gonick. r1 9 6 11 13p. (AFOSR-
1951) (Sponsored jointly by Air Force Office of Scien- An improved experimental method for studying vertical
tific Research under AF 49(633)309, National Science soap films slowly pulled out of a solution is described
Foundation and Research Corp. ) Uncla-sified and the interpretation of the optical thickio ess measure-

ments is discussed. The behavior of moi le films
Also published in Jour. Phys. Chem.. v. 65: 1631- presents complications which are described. Rigid

-6, SeT . f§61. films on the other hand give results for films thicker

than 800-1100 A, which agree very closely with Fran-
Osmometry is, in principle, the munt sensitie method kel's law relating film thickness to the velocity of pull-
A measuring colligative properties. Trui7 semipc- out. Since Frankel'- law is derived on the assumption
neable membian.es are scarce. The membrane eo-med that the viscosity is const;nt up to the monr.ayer, this
by an inert gas held in nonwetted capillaries between the agreement proves the absence of any thici riid!fied
solvent and thla solution is discussed. The gas-phase water layers (or af slip) in the neighborhood of the
gap is permeable to H20 vapor but completely impervi- surface. (Contractor's abstract)

ous to any nonvolatile solvent. Membranes are prepared
by siliconizing a commercial membrane filter of high
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2741 at carbon 1 and carbon 2, and re-cycl'zatton by connec-
tion of carbon 7 and carbon 3; and (1) formation of a

Southern Clifornia U. Dept. of Chemistry, Los Angeles. vinyl-cyclopropane from a cyclopentene, followed by
conversion of the latter to a different cyclopentene.

INORGANIC SULFUR REAGENTS. L. THE THIONYL
HALIDES, by C. M. Buess, N. Kharasch, and R. B.
Langford. [1961] [15)p. incl. diagre. table, refs. 2744
(AFOSR-266) (Sponsored jointly by Air Force Office
4 Scientific Research under AF 49(038)718 and Southern California U. Dept. of Chemistry, Los Angeles.
ý iuffer Chemical Co.) Unclassified

ABSOLUTE INFRARED INTENSITIES IN CRYSTALLINE
While it is clear that mnany compounds of the inorganic C2 H4 AND C2 D4 , by G. M. Wleder and D. A. Dows.
sulfur reagents have now become of the greateut theo- [19621 [61. Incl. diagrs. tables, refs. (AFOSR-64-0126)
retical and practical interest, yet there has been a lack (AF 49(638)1308) AD 431073 Uacl~azsified
of correlative and review papers which would serve to
focus attention on them. It seemed desirable to prepare Alsu published in Jour. Chem. Phys., v. 37: 2990-
a series of brief articles, each of which would give a 29D57-icI5,-1962.
thorough entry to the literature on a selected group of
these substances. The present paper concerns the Absolute infrared intensities of the ungerade fundamen-
thionyl halides, BOXX2 . The known exampl.s of this tals of crystalline C2 H4 and C2 D4 have been measured
group of compounds are shown, together with the other under high spectral resolution at 63*K and compared
imown compounds of sulfur and halogen, and of sulfur, with the available intensity data in the gas phase. The
oxygen and halogen, intensity changes from gas to solid vary c..aslderably

among modes of the same symmetry species. Attempts
2742 to predict the transfer of intensity among certain vibra-

ticnal modes in the crystal by an intermolecular hydro-
Southern California U. Dept. ci Chimistry, Los Angeles. gen repulsion coupling mechanism have met with limited

success. Intensity sum rules are discussed. (Contrac-

SULFENIC ACIDS AND THEIR DERIVATIVES. XLI torts abstract)
SULFENYL NITRATES AND SULFINYL RADICALS. by
R. M. Topping and N. Kharasch. [1962] [41p. (AFCOR-
267) (AF 49(638)718) AD 621222 Unclassified 2745

Also blis ed in Jour. Org. Chem., v. 27: 4353- Southern California U. [Dept. of Electrical Enginet.u ing]
56, Dec. 1902. Los. Angeles.

Sulfenyl nitrates, RSONO 2 , represent a novel class of ELECTRGMAGNETIC RADIATION FROM AN ELEC-
sulfenyl compounds. The preparation U the first ex- TRIC DIPOLE IN A COLD ANISOTROPIC PLASMA, by
amples is described and some of their properties are if. H. Kuehl. [1962] [9p. incl. diagrs. (AFOSR-JI20)
recorded. The near-quantitat've conversion of sulfenyl (AF 49(638)522) AD 400447 Unclassified
nitrates to thiosulfoate esters (2RSONO 2 - RSO 2SR Also published in Phys. Fluids, v. 5: 1095-1!03,

V 2 ) is demonstrated and interpreted as a dimeriza- Sept. 1962.
tion reaction of sulfinyl radicals. (Contractor's
abstract) The general solution to the problem of monochromatic

radiation from an electric dipole in a magnetically
biased, cold tenuous plasma is presented. It is found

2743 that, generally, several waves exist in the radiation
zone, traveling in different directions with different in-

S-uthern California U. Dept. of Chemistry, Los Angeles. dices of refractoen. For certain ranges of the plasma,
gyro, and operating frequencies, the field becomes very

THE INTRAMOLECULAR THERMAL REAR.RANGE- large in certain directions compared with that in other
MENT OF THE BICYCLO[3.2. 0]HEPTENYL TO THE directions, producing highly directive radiation charac-
BICYCLO[2. 2. 11-HEPTENYL SYSTEM, by J. A. teristics. In geieral. the expression for the field is
Berson and J. W. Patton. [1962 [2]p. incl. diagrs. quite complicated although several special cases are
refs. (AFOSR-3905) (Sponsored jointly by Air Force treated which yield simple solutions. ror high operating
Office of Scientific Research under AF 49(638)828 frequency it is found that the radiation pattern is identi-
and Petrolfum Research Fund) Unclassified cal to the isotropic case al.nough a Faraday rotation

takes pace. Solutions are given for low and very low
Also published in Jour. Amer. Chem. Soc., v. 84: frequencies which place in evidence the guiding nature of

4- 7, Sept. 5, 1982. the magnetostatic field. For the case of a large magneto-static field It is shown that only 2 waves exist and that the
The stereospecific thermal isomerization of Eyn-cis- time-average power flow is purely radial. (Contractor's
bicyclo[3.2.Ojhept-2-enyl-6-acetate to exo-5-nor- abstract)
bornenyl-2-acetate is reported. The 2 most likely
mechanisms for the conversions are: (1) cleavage at
carbon 1 and carbon 7, establishment of a doible bond
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2746 Experiments were conducted to determine the time re-
quired for the pressure in a 1-1 volume to rise to 33% of

Scuthern California U. Engineering Center, Los Angeles. final value when filled through a short ta:be. Tube
length to diameter ratios of 0. 5 to 8. 0 were tested. Iii-

NOTE ON VISCOUS AND DIFFUSION STRESSES IN A tial pressure in the volume ranged from about 2 5 :j to
MULTI-COMPONENT GAS MIXTURE, by J. C. about 25 mm. The pressure at the upstream end of the
Wiiliams, Ill. [1961 J5p. (AFOSR-1230) (AF 49(638)- fill tu,,e was maintained at 1. 25 times the initial pres-
831) Unclassified sure in the volume for all runs. A rapidly acting pneu-

matic valve was opened to connect the 2 chambers. It
From a physical point of view. it does not seem logical was found that the fill time could be predicted quite
to divide the stress tensor into viscous and diffusion satisfactorily at both pressure extremes by variants of
parts since at the microscopic level the same velocities conventional theory. At intermediate pressure, how-
which are involved in the transport of momentuin, and ever, no satisfactory theoretical prediction was found.
hence give rise to viscosity, are involved in diffusion. (Contractor's abstract)
In fact, one mLrit argue that viscous stresses arise
from the dL'usion of momentum. This vie' would be
consistent with the fact, pointed out by von hrmrin, 2749
that the viscosity coefficient for the mixture is defined
in such a way that the momentum transfer by means of Southern California U. Engineering Center, Los Angeles.
diffusion is included into the viscous stress components.

THE CRITERION OF RAREFACTION OF PLASMAS, by
T. Koga. Mar. 1962 19)p. incl. dtagr. (USCEC rept.

2747 no. 83-212) (AFOSR-2361) (AF 49(63,.)83I) AD 274627
Unclassified

Southern California U. Engineering Center, Los Angeles.
According to the analysts of kinetic equations of particles

KINETIC EQUATIONS FOR PLASMAS, by T. Koga. in plasmas given in a previous report (see item no. 2664,
[1962] 171p. incl. diagrs. reis. (%AF'OSR-2006) (AF 49- Vol. V) rarefaction 4f a plasma Is defiiiiR. The cri-
(638)831) Unclassified terion of rarefaction is divided into 2 pArts: I is the con-

dition of the discrete binary interactions of particles
Also published in Phys. Fluids, v 5: 705-711, June which permits us to define a free path; the other is the
IM-9. comparison between the mean free path and a represenia-

tive dimension of the field (the Knudsen number). The
The effect of the inner-core field which 's induced by a first condition is determined by the number density of
charged particle within the Landau distance and has particles and the temperature .the average energy of
been neglected in current kin'tic theories of plasmas, random motions of particles). In the regime of rare-
is investigated froni the trar.sport-theory viewpoint, faction, the basic kinetic equations are of the Boltzmann
In the equation for a 1-particle distribution function, type. (Contrzctor's abstract)
the effect of the outer-core field between the Landau
distance and the Debye distance is represented by the
frictior, ar.d diffusion terms of the Folcker-Planck 2750
type, while the effect of the inner-core field is repre-
sented by the collision term of the Boltzmann type. Southern California U. Enzineering Center, Los Angeles.
The magnitudes of these terms are compared with each
other. It is shown that the ccllision term may be larger A STUDY OF COMPRESSIBLE AND INCOMPRESSI3LE
than the friction and diffusion terms under certain con- VISCOUS FLOW I' SLENDErM CHANNELS. by J. C.
dittons. When the effect of the outer-core field is larger Williams, MI. June 1M2 !81p. I.ci. diagrs. refs.
than that of the inner-core field, the assumption of (USCEC rept. no. 83-213) (AFOSR-2361) (AF 49(638)-
weak interaction is shown not to be valid. The possible 831) AD 277587 Unclasifiled
nonlinear and non-Markovian behavior of a particle is
considered only implicltly. The radiation phenomena An analytical study is made of viscous ýompressible and
are neglected. (Contractor's abstract) incompressible flow in slender chanmels. By perform-

h,g an order of magnitude analysis, similar to that em-
played in deriving the Prandtl boundary layer equations,

2748 a sot of approximate equations of motton, valid for the
entire compressible or incompressible riscous flow field

Southern California U. Engineering Cen:er. Los Angele,.:- in glender channels, was obtained. These approxinAte
equations ow- mintion are identical with the Prand.i bcand-

PRESSURE LAG THROUGH ORIFICES AND SHORT ary layer equatons. It is foud that accurate simliar
TUBES FOR SMALL PRESSURE RATIOS AND FLOW Lolutions in the incompressible 2-dimensional problems
CONDITIONS FROM FREE MOLECULE TO CONTIN- are possible for flo-as in conve-.gent or divergent chan-
UUM1 by J G. Everton and F. 0. Smetana. Jan. 196:, nels with plane walls. For incomp.-essible axlsymmetric
26p. incl_ illus. diag's. (USCEC repi. no. 83-211) flow, similar solu' ions are possible for flow in channels
(AFOSR-2360) (Ar 49(638)83)) AD 274626 where the wall shape varies exponentially with bhe

Unclassified distance along the charnel. In the case of 2-dinmensl-cal
compressible flow with adiabatic walls, similar solu-
tis are possible for a -ariety of wa•I shapes and prea-
sure gradients. A detailed s'udy of compressible flows
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in convergenW- ivergent channels is made to deter•nine sible to find the number of orbits wh!eh intersect the
the effects of viscosity on the location of the sonic line, cylinder. This depends among other 'hings upon the

on the pressure ratio at the geometric throat and on the radial extent of the field. When the field extends more
discharge coefficient for such channels. (Contractor's than 10 cylinder radii, the flux varies but slightly with
abseract) changes in flela extent. The same is t.rue when the field

extent is very small. For intermediate field extent
considerable error can result if the value is not known

2751 reasonably well. An approximate Poisson equation is
developed and solved and this appears to yield errors

Southern California U. [Engineering Center [ .s Angeles. in the flux no larger than 10%. rhe results of the nu-
merical integrations for the cylinder current are pre-

SELF-SIMILAR AND PSEUDCSIMILAR SOLUTIONS OF sented graphically. (Contractor's abstract)
BLAST WAV2G IN ELECTROGASDYNAMICS. by K.
Oshlrna. Aug. 1962, 31p. incl. diagrs. tables, refs.
(USCEC rept. no. 83-215) (AFOSR-3072) (Sponsored 9753
jointly by Air Force Office of Scientific Research un-
der AF ,19(%38)831 and Office of Naval Research) Southern California U. Engineering Center. Los Angeles.
AD 284934 Unclassified

THE GENERALIZED VALIDITY OF THE BOLTZMANN

Also put Ushed in Jour. Phys. Soc. Japan, v. 19: 1057- EQUATION FOR IONIZED GASES, by T. Koga. f1962]
63,Jiunt 1964. [19)p. incl. diagrs. table. refs. (AFOSR-3685)

(AF 49(638)631) Unclassified

Using tMe electrogasdynimical equations and the Po.qson
equati.im, a characteristic length Re, which is propor- Also published in Rarefied Gas Dynamis; Proc. Third
tiona' to the Debye length divided by a ionization rate of Internat'l. Symposium, Parts (France) (June 1962),

a ga•i, is defined. The length plays an important role in New "ork, Academic Press, Suppl. 2, v. 1: 75-9S,
the el-ctrogasdynamical blast wave. Since the classi- 1963. (AFCOR-5312)
cal gisdynamical blast wave with a constant energy con-
tained in it has a claracteristic length, (Ro), which is It is suggeste! that, in kinetic equations for plasmas,

defined by the constant energy, the essential pararre- the effect of the inner core field induced by a charged
ters of the electrogasdynamical blast wave with a con- particle within the Landau distance is, in most practical
stant energy Ln it are Ro and Re, or the square of its cases, larger than the effect of the weak field outside

ratio, Ao. A sell-similar solution of the electrogas- •-ie Landau distance. The predomilnant effect is repre-
dynatIlcal blast wave is found. Its shock front propa- sented by collision terms of the Boltzmaiin type. The
gates exponentially with time and Its energy also in- criterion of rarefaction of plastnas is considered. The
creases exponernially with time. Several numerical incoherent radiation phenomena are neglectea. (Con-
calct:ltions with various 'alues of the parameter, Re, tractor's abstract)
have ioeen carried out. This solution contains a classi-
cal gasdynarmical blast wave as ,A limiting case of Re
approaches infinity. (Contractor's abstract) 2754

Southern California U. Engineering Center, Los Angeles.
2752

INTERACTIONS OF CHARGED PARTICLES IN PLAS-
Southern California U. Engineering Center, Les Angeles. MAS, by T. Koga. [1961] [121p. incl. diagr. (AFOSR-

3686) (A7 49(638)831) Unclassified
ON THE CURRENT COLLECTED BY A CHARGED
CIRCULAR CYLINDER IMMERSED LN A TWO-DIMEN- Three dimensionless numbers aie considered. The
SIONAL RAREFIED PLASMA STREAM, by F. 0. first is the average kinetic energy of a particle divided
Smetana. [1962] [27kp. incl. diagrs. table. (AFOSR- by the macroscopic Coulomb potential, the s-cond,
3684) (Sponsored Jointly by Aeronautical Systems Divi- amplitude of potntial fluctuation divided by the average
sion, Air Force Office of Scientj!ic Research under kinetic energy, and the third, the number which repre-
AF 49(638)831 and Rome Air Development Center) se:nts the frequency of strong encounters. By r.means of

Unclassified these numbers, plasmas are classified into severnd types
The c:ondltion under which Boltz-mann-type equali ns are

Also oublished In Rarefied Gas Dynamics; Proc. valid is considered.
Third lntert-a-rF Symposium. Paris (France) (June
1962), New York, Academic Press, Suppl. 2, v. 2:
65-91, 1963 (AFOSR-5310) 2755

Assuming that the concentration of ions and electrons Southern California U. [Engineering Center' Los Angeles.

near a small, charged cylinder In a plasma stream
does not alter the symmetry of the force field appre- INTERACTION BETWEEN A RADIO WAVE AND A HIGH-

ciably, one can determine the trajectory of any parti- TEMPERATURE PLASMA. by T. Koga. [1962] 161p.
cle In the stream when under the influence of this field, incl. dlagrs. (AFOSR-3687) (Sponsored Jointly by Air
provided the motion is collisionless. By summing over Force Office of Scientific Research undr [Ar 49(638)831]

all •article velocities in the undisturbed stream (one and Office of Naval Research) Unclass:fied
may take a 1.axwell-Boltzmann distribution), it is pos-
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Published in Phys. Fluids, v. 5: 1552-1557, Dec. 1962. interactions between the charged particles are fairly com-
plicated so that, the usual concept of collision is not

The effect of the temperature of a fully ionized plasma valid. In a sense of approximation, the collision may be
on its conductivity to a radio wave is investigated, tak- separated from group interaction under the condition that
ing into consideration the finite wavelength of the radic 3kT/2 > e2nl/3. Here, 3kT/2 is the average energy of
wave. The order of the effect is kT/(ma2 ), where T is motion of a particle, e the electronic cbarge, and n the
the temperature of the gas, m the mass of an electron, number density of charged particles. In this note, it is
k the Boltzmann constant, a the phase velocity of the propsed that several plausible assumptions by which the
wave. The relativistic effect is not considered, solution to these equations may be approached: (I) The

probability of mutual collisiono between electrons in

2756 negligibly small compared with the probability of colli-
sions between electrons and heavy particles; and (2) The

Southern California U. Engineering Center, Los Angeles. mass of a heavy particle is much larger than the mass
of an electron. There are 3 types of collisions between
an electron and a heavy particle that are considered: (a)EXPERIMENTAL STUDY OF HYPERSOINIC RAREFIED simple collision, (b) ionization collision, and (3) recom-

FLOW NEAR THE LEADING EDGE OF A TLUN FLAT bination collision.
PLATE, by R. L. Chuan and S. A. Waiter. [1962]

115p. incl. illus. diagrs. tables. (AFOSR-3683)
(Sponsored jointly by Air Force Office of Scientific Re- 2758
search under AF 49(638)831 and Office of Naval Re-
search) Unclassified Southern California U. Engineering Center, Los Angeles.

Also published in Rarefied Gas Dynamics; Proc. Third RESEARCH ON RAREFIED GASDYNAMICS AND PLAS-
internat'l. Symposium, Paris 'France) :Jne 1962); MADYNAMICS, by R. L. Chuan. Sept. 1962, 118p.
New York, Academic Press, Suppl. 2. v. 2: 328-342, incl. illus. diagrs. tables, refs. (USCEC rept. no. 83-
1963. (AFOSR-5310) 101) (AFOSR-4641) (AF 49(638)831) AD 406432

Unclassified
Measurements of surface pressure and pilot pressure
distributions in the neighborhood of the lading edge of Research activites in the field of rarefied gpsdynamics
a thin flat plate are made under 2 sets of flow condi- during the period Sept. 1960 to Aug. 1962 are reported
tions: M. - 6, •. 0. 01 cm and M., 8, A. - 0. 4 cm. in summary. Most of these constitute continuation of
The surface pressure behavior appears to follow con- work reported previously, particularly in the expert-
tinuum hypersonic viscous interaction prediction, with mental studies of rarefied gasdynamics and the attendant
a monotonic iricrease of pressure with increasing value development of equipment experimental tools. New

activities have been mainly in the general area of plas-
of the hypersonic interaction parameter, , madynamics which is distinguished from magnetohydro-

ATEt . dynamics in that the gas in question is only partially
even to values of \ beyond the validity of theory, zl- ionized and the electrical conductivity is far from ap-
though the slope of p vs x is much lower than predicted. preaching infinity. This represents a direction towards
There is no leveling of the pressure to a constant value, treating realistic problems, some of which are of engi-
as predicted both by the continuum theory of Oguchi neering interest, such as the re-entry radio communica-
and the kinetic theory of Charwat, even at distances cf tion problem. (Contractor's abstract)
the order of one mean free path from the leading edge.
Pilot pressure profiles reveal a straight transition
boundary between free stream and disturbed flow, (not 2759
necessarlty a shock), beginning at the leading edge and
inclined a, an angle that is the same for M. - 6, and Southern California U. Engineering Center, Los Angeles.
M - 8. Velocity slip at the wall, amounting to as high
as 60% of free stream velocity, is measured. Local VISCOUS COMPRESSIBLE AND INCOMPRESSIBLE FLOW
skin friction coefficient calculated from measured pilot IN SLENDER CHANNELS, by J. C. Williams, MI. [1962]
pressures agrees fairly well with continuum theory. [10]p. incl. diagrs. refs. (AFOSR-J481) (AF 49(638)-
(Contractor's abstract) 831) AD 408215 Unclassified

Also published in AIAA Jour., v. 1: 186-195, Jan. 1963.2757
An analytical study is made of viscous flow in slender

Southern California U. Engineering Center, Los Angeles. channels. Similar solutions to the approximate equations
of motion, valid for flow at moderate or high Reynolds

THE BOLTZMANN EQUAT7.)N FOR ELECTRONS IN A numbers in slender channels, are found for incompress-
PLASMA, by T. Koga, J. G. Everton, and P. C. Wilber. ible2-dimensionalandaxisymmetricflowsandforcompress-
[1962] [7). inc!. table. (AFOSR-3689) (Sponsored ible flows through 2-dimensional channels with adiabatic
jointly by Air Force Office of Scientific Research under walls. A study of compressible flows in convergent-
AF 49(638)831 and Office of Naval Research) divergent channels yields results regarding the effect of

Unclassified viscosity on the location of the sonic line, on the pres-
sure ratio at the geometric threat and on the discharge

A model at plasmas is proposed in this letter. Since coefficient for such channels. (Contractor's abstract)
electromagnetic fields are induced by charged particles.
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2760 Presented at mee'ing of the Amer. Phys. Soc.,
Oklahoma U., Norma~n, Nov. 19-21, 1962.

Southern California U. Engineering Center, Los Angeles.

Published in Bull. Amer. Phys. Soc., Series H, v. 8:
OPERATIONAL CHARACTERISTICS OF A CRYOPUMP ,-7 ,W2 1963.
USED IN A LOW-DENSITY WIND TUNNEL, by J. G.
Everton. 11962] [51p. incl. Illus. diagrs. tables. Pilot pressut'e profiles taken in the wake of a sma'l
[AF 49(638)831] Unclassified sphere (0. 58.* in. diam) show the strong influenc- of

viscous intLra :tion (such as is evident in hypersonic
Published in 1962 Trans. Ninth Nat'l. Vacuum Sympo- flow around tht leading edge of a body), which obliterates
s-Tu-l-u-,-Angeles, Calif. (Oct. 31-Nov. 2, 1962), ed. the classical near-wake structure of expansion and re-
by G. H. Bancroft. New York, Macmillan Co., 1962, compression. The experiments are performed under 2
p. 227-231. sets of conditions: (1) moderate density, with Mach

number 5. 5, Reynolds number (based on sphere diam)
While the oroinal cryopump fell short of expected per- 585, and (2) low density, with Mach number 8.5,
formance, the experience gained from it led to a rela- Reynolds number 105. In the former case, the recom-
tively simple modification which has recently been ac- pression shock in the near-wake is barely discernible.
compll~hed and which has multiplied the operaticnal In the latter case, for which the Knudsen number based
capabitTy several fold. This paper discusses: (1) thE on the sphere diameter is 0. 35, there is no distinct
design and operation of the original cryopump. (2) the shock structure around and behind the sphere. Measure-
modification of the pump, and (3) operational charac- ments within a few diameters of the sphere suggest that
teristics subsequej to the modification, the analytical -nodel of a void swept by the sphere and

being refilled after the passage of the sphere is probably
fairly good. The pitot pressure on the center line is

2761 nearly zero just behind the sphere; and rises to 42% of the
free-stream value at 16.5 diameters downstream, de-

Southern California U. rEngineering Center] Los Angeles. creasing very slowly thereafter. This contrasts with the
high-density case (measured by McCarthy) where the

IREE-MOLLCULE FLOW FIELD OVER A FLAT pitot pressure on the center line rises to 24% of free-
PLATE (Abstract), by IH. T. Yang. [1962] [1 p. stream value. The growth of the half-width wake ap-
[AF AFOSR-63-551 Unclassified pears to be expressed by Y,/DzD/2+ (,/D)0 . 6, where

D is the diameter of sphi.re \ is ireasured from the cen-
Presented at meeting of the Amer. Phys. Soc., ter of the sphere.
Oklahoma U., Norman, Nov. 19-21, 1962.

Published in Bull. Amer. Phys. Scc., Series 1, v. 8: 2763
497, Au&. 28, 190. Southern California U. [Engineering Center] Los Angeles.

Th% flow field over a finite flat plate shorter than the
free-stream mean free path is studied in detail. The PRELLMINARY MEASUREMENTS OF THE FLOW
discontinut ) 2-stream molecular-distribution function CHARACTERISTICS THROUGH A CONVERGENT-DI-
and the line-of-sight principle are employed. In the VERGENT NOZZLE IN THE TRANSITION REGIME (Ab-
particular case of no free-stream motion, any circular stract). by F. 0. Smetana. [1962] 1l1. [AF AFOSR-
arc subtending the plate as its chord is a constant- 63-55] Unclassified
density line. This result is independent of the form of
the distribut.on function and may be verified experi- Presented at meeting of the Amer. Phys. Soc.,
mentally by density visualization over a thin film heated Oklahoma U., Norman, Nov. 19-21, 1962.
or cooled in a low-density chamber. Assuming 2-
stream Maxwelltan distribution, density, velocities, Published in Bull. Amer. Phys. Soc., Series II, v. 8:
stresses, temrerature, and heat fluxes for the entire 500, Aug. 28, 1963.
flow field are obtained. They are express3ed, with free-
stream speed ratio (Mach number) and plate to free- In an effort to understand the low-density gas-flow phe-
stream speed ratio as parameters, in the form of Infi- nomena in a convergent-divergent nozzle in order to de-
nite series. These flow quantities reduce to conven- termine whether lower operating limits of such nozzles
tional free-molecule results on the plate and approach do in fact exist, measurements were made of the wAria-
correct free-stream values away from the plate. Nu- tion of the discharge coefficient with Reynolds number
merical examples are worked out on Honeywell-800 and over-all pressure ratio. A limited amount of data
and IBM-7090 digital computers. on the variation of the ratio of the throat pressure to the

upstream-reservoir pressure with upstream-reservoir
pressure for maximum mass flow was also obtained.

2762 The results of these measurements indicated that, while
the characteristics at the continuum end were well-under-

Southern CalWi,-i.a U. [Engineering Center] Los Angeles. stood and those at the free molecule end could be ex-
plained at least qualitatively, the char2cteristic.s in the

HYPERSONIC WAKE MEASUREMENTS BEHIND A transition regime remain difficult to interpret quantita-
SPHERE AT VERY LOW REYNOLDS NUMBERS tively.
(Abstract), by M. L. Chuan. [1962] [1]p. [AF AFOSR-
63-551 Unclassified
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2764 for locating epicenters has revealed that regional varia-
tions in Pn velocities must be considered when travel

Southern California U. [Engineering Center] Los Angeles. paths of less than 2000 km are to be used in the computa-
tion. Because stations at near distances from the ep!-

REPLY TO COMMENTS OF PIETER SCHRAM, yr T. center are most useful in determining focal depths, care-
Koga. 11962] 121. [AF AFOSR 63-55] ful studies of regicml velocities are necessary to this

Unclassified research project, along with the development of new
computer techniques allowing for regional variations in

Published in Phys. Fluids, v. 6: 454-455, Mar. 1963. seismic travel times. The iesults ofthis type of re-
search along with other projects are included in the re-

The author admits that Schram's criticism of his Fokker- port. Two technical papers referred to in the report are
Planck analysis (see P. Schram, Phys. Fluids, v. 6: included in an appendix while several others, either pub-
453-454, Mar. IM-3 is correct. A brief discussion of lished or in press, are summarized here.
particle correlations is given, followed by another at-
tempt to describe multiple interactions.

2767

2765 Southern Methodist U. Dallas Seismological Observatory,
Dallas, Tex.

Southern Methodist U. Dallas Seismological Observatory,
Dallas, Tex. REGIONAL VARIATIONS IN Pn VELOCITY AND THEIR

EFFECT ON THE LOCATION OF EPICENTERS, by F.
MACHINE COMPUTATION OF EARTHQUAKE HYPO- Herrin and J. Taggart. [1962] [101p. incl. diagra. tables,
CENTERS, by E. Herrin, J. Taggart, and C. F. refs. (AF AFOSR-61-137) Unclassified
Brown, Jr. [1962] [28]p. incl. tables, refs. (AFOSR-
4380) (Sponsored jointly by Air Force Office of Scien- Published in Bull. Seismol. Soc. Amer., v. 52: 1037-
tific Research under AF AFOSR-61-137 and National 1046,'--' 1962.
Science Foundation) AD 295947 Unclassified

Evidence from recent earthquakes and explosions is pre-
Also published in Jour. Grad. Research Cenier, v. 30: sented showing substantial regional variations in the ve-
79-106, July 1962. locity of Pn in the U. S. These variations have a sig-

nificant effect on the location of epicenters by the least-
Machine computation of hypocenters using the method squares-method. A contour map of Pn velocity in the
of least squares not only provides a relatively inexpen- United States is included. A new method for Computer
sive means for studying earthquakes in time and space, location of epicenters is described, and is shown to de-
but also provides large quantities of station residuals crease the error of location for events in the western
all computed according to the same procedure and thus United States by as much as an order of magnitude.
well suited to statistical analysis. Studies of individual (Contractor's abstract)
station corrections and regional differences in travel
times require such data. Provision was made for the
use of up to 200 station arrival-times in the computa- 2768
tion. Constants for the various stations, together with
the travel-time tables, are stored either on punched Southern Research Inst., Birmingham, Ala.
paper tape or magnetic tape, and may be selected by
the operator as desired. All of the solutions given in THE CATION TRANSFERENCE NUMBER IN AQUEOUS
this paper were obtained using the Jeffreys-Bullen POTASSIUM CHLORIDE AT 70 TO 115%, by J. E.
travel times. The computer program is similar to Smith. Jr. and E. B. Dismukes. [1962] [2]p. incl. diagr.
that described by Bolt. Notable differences exist. how- table, refs. (AFOSR-J725) (AF 49(638)810)
ever, in the weighting of the residuals, Lhe mea,-.• by Unclassified
which the equations of condition are set up, and in the
calculation of focal depths. A brief outline of the com- Also published in Jour. Phys. Chem., v. 67: 1160-
puter program is given. (Contractor's abstract) T1l, M•,y 1963.

The electric resistance method was used to determine the
2766 transference number of potassium ion in approximately

0. IN KCI in the temperature range of 70-115°C. Re-
Southern Methodist U. Dallas Seismological Observatory, suits are presented in table form. From the range of

Dallas, Tex. temperatures for which data are now available, KCl de-
par'ts from the usual behavior of electrolytes to show

USE OF FOCAL DETTH DETER6MINATIOYS IN DIS- transference numbers that become more clearly equal
TINGUISHING UNDERGROUND BLASTS FROM as the temperature increases.
EARTHOUAKES, by E. Herrin and J. Taggart. Final
rept. Dec. 1962 [521p. incl. dlagrs. tables. (AFOSR- 2769
4942) (AF AFO£•-61-137) AD 402752 Unclass~led

Space Recovery Systems, Inc., El Segundo, Calif.
The first step in the determination of depth of focus is
to compute accurately the epicenter of the event in STUDY OF SOFT RECOVERY FROM TWO-STAGE
question. A study of the accuracy of various techniques
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VEHICLES, by G. G. Sclurr. Jan. 1962, 78p. Incl. the final step, the mathematical models and the addi-
illus, tables, refs. (Ar(-'3R/i.RA-62-2) (AFOSR- tional descriptions are judgmentally integrated by the
2333) (AF 29(600)2925) .' ••12857 Unclasisfied analyst. (Contractor's abstract, modified)

Possible recovery methiis -'or vertically reentering
payloads released from 2-salte boosers are investigated 2772
and discussed. Reentry trajectories including decelera-
tion and heating rates were calculated for a series of Stanford Research Inst. , Menlo Park. Calif.
reentry velocities and ballistic parameters. The influ-
ence o! drag variation during reentry on peak decelera- AUGMENTING HUMAN INTELLECT: A CONCEPTUAL
tion and heating rates is Investigated. A recovery FRAMEWORK, by D. C. Engelbart. Summary rept.
method using a variable area drag brake (flexibraxe), a Oct. 1962, 134p. Incl flius. diagrs. refs. (AFOSR-
parachute system and aerial snatch by helicopter was 3223) (AF 49(638)1024) AD 289565 Unclassified
selected as the most suitable system for recovery of
a payltad released from a booster consisting of an XM- A detailed conceptual framework explores the nature of
33 rocket as first stage and an ABLX 244 rocket as sec- the system composed of the individual and the tools,
ond stage. The flexibrake will limit the max deceleration concepts, and methods that match his basic capabilities
to 15 G and the max deceleration onset rates to 300 to his problems. One of the tools that shows the greatest
G/sec. Attitude stabilization of the payload during the immediate promise is the computer, when it can be
entire flight is maintained by a hydrogen peroxide atti- harnessed for direct on-line assistance, Integrated
tude control system. Preliminary weights and volumes with new concepts and methods. (Contractor's abstract)
for the payload and recovery vehicle were estimated.
(Contractor's abstract)

2773

27?0 Stanford Research Inst., Menlo Park, Calif.

Sperry .Rand Corp. Univac Div., Philadelphia, Pa. A PRELIMINARY INVESTIGATION AND ANALYSIS OF
THE ROLE OF SCIENTISTS IN RESEARCH ORGANIZA-

OPTIMIZATION AND STANDARDIZATION OF INFOR- TIONS, by H. M. Vollmer. Feb. 1962, 173p. incl.
MATION RETRIEVAL LANGUAGE AND SYSTEMS, by illus. diagrs. tables, refs. (Technical rept. Phase I)
E. G. Fossum, G. Kaskey and others. Final rept. (AFOSR-2545) (AF 49(638)1028) AD 275937
July 1962, 27p. incl. diagrs. tables. (AFOSR-3126) Unclassified
(AF 49(638)835) AD 273177 Unclassified

A review of past studies provided the basis for a con-
A series of studies and analyses pertaining to that part ceptual representation of elements commonly included
of the overall inlormiaton (document) retrieval function in the role of a scientist in a research organlzaztlon.
concerned with the storage and maintenance of the Analysis of survey data indicated differences and simi-
master "index" file and the processing of search re- larities in specific role expectations of research scien-
quests against It Is being conducted. This report pre- tists in an industrial research laboratory versus other
sents the results of work over khe past 2 yrs. (Con- types of employees in a variety of organizations. Com-
tractor's abstract) parison of findings from this survey with findings from 2

other studies suggests that situational variations in the
context of employment may have considerable effect upon

2771 scientists' expectations regarding relations with super-
vision, career advancement cpportunities, and salary

Stanford Research Inst., Menlo Park, Calif. considerations. The importance that scientists attach
to intellectual challenge in their work and to professional

THE LOGIC OF AN APPROACH TO THE ANALYSIS status among colleagues appears to be more constant,
OF COMPLEX SYSTEMS, by K. H. Schaeffer. Apr. regardless of variations in organizational environment.
i962, 42p. incl. refs. (AFOSR-2136) (AF 49(638'- (Contractor's abstract)
1020) AD 275534 Unclassifiea

In an attempt to evolve a general method for systems 2774
analysis, a possible approach to the analysis of com-
plex man-machine systems Is discussed. This ap- Stanford Research Inst., Menlo Park, Calif.
proach assumes that systems can be divided into ele-
ments and their direct relations, where the elements VISUAL INFORMATION PROCESSING IN INSECTS, by
include the components and the processes of the sys- J. C. Bliss. Summary rept. Oct. 14, 1961-Oct. 14,
tern, as well as the factors external to the system which 1962. Nov. 1962, 42p. incl. illus. diagrs. tables, ref s.
determine it. The elements and direct relations are (T,-chnical rept. no. 1) (AF 49(638)1112) AD 414386
used to construct a representative network of the sys- Unclassified
tern. The system is then analyzed by mear,• of one or
more mathematical models. These models a,'e evalu- This report describes mathematical analysis, belwvior
ated against the network for their compietenes!, "n experimtnts, and neurophysiological experiments aimed
representing the system. Elements and direct rela- at determining the mechanisms of visual perception in
tions which were not modeled or were only ilrtdequ.,tely insects. Tl,e behavioral experiments with the beetle
modeled are then described by less formal mreans. In Lims indicate that spatial processing involving
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autocorrelation is being performed among the ommatidla Published in Bull. Seismol. Sor. Amer., v. 52: 869-
of the eye. This processing was studied by means of an 8;J---T§82.
optomotor reaction involving a turning tendency with
movement in the visual field. V.sual processing in the Those aspects of shock wave propagation which differ
beetle Lixus was also studied by n-eans of microelec- qualitatively from linear wave propagation are discussed
trode recording of electrical nervcwus activity. The ai4 illustrated. These include amplitude attenuation,
electroretinogram (ERG) was measured for various energy dissipation and their interrelations, spectral
visual stimuli and Bode diagrams were determined for intensity distribution and its variatinn with distance,
small charges in light intensity. Nonlinear effects and the reLiAtios of wave structure to thermodynamic,
were also noted for large channels in light intensity, shear, and time-dependent material properties. PeriU-
Spike potentials were obtained from a single cell which nent formulae are derived and calculations are given for
fired with a change in light intensity. Spike potentials a rigid-locking solid. These illustrate the concentration
were also obtained from the ventral nerve cord, anterior of energy at low frequencies as the wave progresses and
thoracic region, and motor nerve stump of the first joint provide upper limits for the rates of attenuation peak
of the right front leg. A functional model is proposed shock pressure in plane and spherical geometries.
to explain the behavioral and neurcpnysiological results.
(Contractor's abstract)

2778

2775 Stardord U. Applied Mathematics and Statistics Labs.,
Calif.

Stanford Research Inst. [Poulter Labs. I Menlo Park,
Calif. ALGEBRAS OF DIFFERENTIABLE FUNCTIONS, by

K. de Lceuw and H. Mirlkil. [1962] [51p. (In coopera-
STUDY OF ORIGIN AND PROPAGATION OF DISTURB- tion with Dartmouth Coll. ) (Sponsored jointly by Air
ANCES IN THE BURNING OF SOLID PROPELLANTS, Force Office of Scientific Research under AF 49(638)-
by G. A. Agoston and G. M. MuUer. Narrative prog- 294 and AF 49(638)812, and National Science Foundation)
ress rept. no. 13, Jan. 1-Mar. 31, 1962, 9p. incl. Unclassified
illus- diagrs. (Sponsored jointly by Advanced Research
Projects Agency; and Air Force Office of Scientific Re- Published ir Bull. Amer. Math. Soc., v. 68: 411-415,
search under AF 49(638)565) AD 609891 July 1962.

Unclassified
Let CO be the space of all complex-valued continuous

Progress in the following areas is summarized: acoustic functions on the plane which vanish at infinity, acd let
admittance of a standard sample, instrumentation for D be the subcoliection of functions with compact support.
burning propellant tests. initial burning propellant ex- Le' A be a finite set of differential operators E a=
periments, obtaining the true admittance of a burning
surface, and spectral change in a plane acoustic pulse amn/bxm !yni with constant coefficients. Let Co(A) be
of finite amplitude. (Contractor's abstract) the completion of D under the set of semi-norms 1'frl-,

"13Bf0, B EA, with each indicated norm as the sup norm.
2776 Each C0 (A) is Invariant under translation. Certain sub-

spaces Co(A) are also invariant under all rotations of
Stanford Research Inst. [Poulter Labs. I Merlc Park, the plane; namely, C0N = ;f f C0 If has derivatives of all

Calif. orders less than or equal to N in C0 1, and Co . nN0 .0N

STUDY OF ORIGIN AND PROPAGATION OF DISTURB- If A is a proper subset of ibm+n/3zn ýIm; m + n = N],
ANCES IN THE BURNING OF SOLID PROPELLANTS,
by G. A. Agoston and G. 2M. Muller. Narrative prog- then C0 (A) is invariant under rotations and is distinct
ress rept. no. 14, ;.Vr. 1-June 30, 1962, 5p. incl. from any of the above mentioned invariant spaces.
illus. diagrs. (Spr.sored jointly by Advanced Research Moreover, distinct subsets A give distinct C0 (A).
Projects Agency; and Air Force Office of Scientific
Research under AF 49(638)565) AD 609892 Furthermore, each rotation-invariant subcolection dis-

Unclassified tinct from the C0 N and C07 is given by an N and an A as

Progress is reported on admittance measurements o above. If the sup norm is replaced throughout by the Lp
cold samples by the reflected pulse method, and burn- norm, 1 < p < -, there are no analogues of the C0 (A) in.
ing propellant experiments. (Contractor's abstract) the prior paragraph. Analogous results are also stated

for algebras of functions on Riemann surfaces in rela-
tion to conformal equivalences between such surfaces.

2777 No proofs are given for any of the results that are stated.
(Math. Rev. abstract)

Stanforo Research Inst. Poulter Labs., Menlo Park,
Calif.

CONCEPTS OF SHOCK WAVE PROPAGATION, by G. E.
Duvall. [1962] [25p. inl. diagrs, refs. (AF 49(638)-
1086) Unclassified
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smearing distribution from more primitive or funda- 2785
mental psychological ideas has not yet been completed
in detail in any satisfactory form. The axioms of this Stanford U. Applied Mathemattcs and Statistics Lab.,
theory are formulated verbally but with some attempt Calif.
to convey a sense of formal precision. It is not diffi-
cult to convert them Into a mathematically exct form, ON THE DISTRIBUTION OF A "CL.6ENEST' CHif-
they fall naturally into 3 groopjs First, the conditioning TERION, by T. Cacoullous. May 9. 1962, l17p. 'eecu -
axioms are stated, then the sampling axioms, and finally nical rept. no. 75) (AFOSR-2718) (Sponsored J4tzly by
the response axioms. Air Force [Office of Scientific Research], (Xfice cd

Nav;al Research and [Signal Corps) under Nonr-22552)
UaciastfiWf

2783
the cl-ssification apprcach is realistic in -any taxo-

Stanford U. [Applied Mathematics and Statistics Lab. nomic problems, ahere the poss~bibltles fre limited to
Calif. two. However. when the external evidence Jt slight or

in case the populations are clearly distinct but still
SOME DIFFERENTIAL EQUATIONS OF tHE MATHIEU ov-rlapping, like the example i4 a moJe~rn langage and
TYPE, AND RELATED INTEGRAL EQUATIONS, by 2 relatively older ones whece the actual question Is which
G. E. Latta [1962) [f8p. (AFOSR-J1266) (AF 49(638)- older language is nearer to the modern language, then the
1045) AD 424343 Unclassified question of which il the nearer is quite pertinet and

realistic. The problem in the topothetical approach is the
Also blshed in Joar. Math. Phys., v. 42: 139-146, choice of an "appropriate" measure of distance between
juiW-e 372 2 populations. For the case of multivarlate normal popu-

lations with the same covariance matrix, the Mahalanobis
This paper presents some cigenvalue problems for generalized distance seems a natural measure of the di-
equations of the Mathieu type and shows that the solu- vergence between them. In a more general distance
tions satisfy corresponding integral equations, similar function the statistic d is introduced in the form of a non-
to Whittaker's integral equation for the ',iathieu func- central bilinear form in normal varlates; then, it is re-
tions. It also deals with a similar eigenvalue problem duced to a difference of independent non-central quadratic
for a system of 2 first order equations, the solutions of forms in normal variates. The method of mixtures de-
which solve the problem of the diffraction of a plane wave veloped by Robbins and Pitman is employed to yield the
by a slit. An equivalent pair of integral equations for distribution function of d as a mixture of distribution
the solutions is constructed, and the solution of the functions of differences of independent ýhi-square
eigenvalue problem is discussed at some length. variables.

2784 2786

Stanford U. [Applied Mathematics and Statistics Lab. J Stanford U. Applied Mathematics and Statistics Lab.,
Calif. Calif.

ON THE MARTIN BOUNDARY FOR MARKOV CHAINS, AVERAGE RENEWAL LOSS RATES, by M. V. Johns,
by K. L. Chung. [1962] [61p. (AFOSR-3832) Jr. and R. G. Miler, Jr. May 18, 1962, lIp. incl.
(AF AFOSR-62-243) Unclassified refs. (Technical reot. ,.o. 76) (AFOSR-2719) (Spon-

sored jointl7 by Air Force (Office of Scientific Research],
Also published in Proc. Nat'l. Acad. Sci., v. 48: 963- Office of Naval Research and [Signal Corps] under
968, June 1962. Nonr-72552) Unclassified

A continuous parameter Markov chain (x(t), t - 03 with The appropriate index of merit for decision procedure in
stationary transition probability p 1j(- ) is considered, the "average" profit (Or loss) per unit time (or per item)

It is supposed that -- <Pii'(
0

), Zj pil'(0) = 0 and that for a large number of c) ties. The notion of "average"
profit rate can be matheinatically defined in 4 distinct

the states. e transient. If a is the time to the first in- and apparently equally pL usible ways, and it is the pur-
finite discontinuity, let y(t) = x(a-t), defined when a 1 1. pose of this note to show that the various definitions are
The y(t) process is a Markov chain, and its absolute and not necessarily equivalent and to determine the condi-
(stationary) transition probabilities are evaluated ex- tions under which they are equivalent.
plicitly. A Martin-type boundary is defined by the con-
vention that the sequence of states (integers) 'Jk, k I' 1

converges to a boundary point if Jk - and if (0) lim 2787
k--

P:y(a) = iIy(t) = jk) exists for all i. (The indicated con- Stanford U. Applied Mathematics and Statistics Lao.,
Calif.

ditonal probability does not depend on t). A second
boundary definition is also suggested, in which y(a) in A COMPARISON OF QUEUE DISCIPLINES WHEN
() is replaw:ed by y(s). The conditional probability is SERVICE ORIENTATION TIMES OCCUR, by D. P.
then a function of t - s (> 0), and the limit is to exist Gaver, Jr. July 5, 1962 (301p. incl diagr, tables,
for all t - s, i. (Math Rev. abstract, modified)
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refs. (Technical rept. no. 79) (AFOSR-3157) (Spc.- the following false theorem is often assumed: "The ex-
eared Jointly by Air Force Office of Scientific ise .rch, istence of a convergent positive solution to (*) is a nec-
Office of Naval Research, and Signal Corps under Nonr- essary and sufficient condition for positive recurrence,
22552) Unclassified and when one exists, it is unique up to a constant multi-

pliz" and coincides with y - lira pii(t) (t - ")". How-
Situations in which customers belonging to 2 (or more) ever, the false statement is true if it be assumed that
diflerent classes vie for service at a single facility can the process is uLiquely determined by Its 0-matrix
be Identified in various fields of application. For ex- (I. e., if the "minimal" process Is "honebt"). There is
ample, a machine tool may be used to produce any one then, in addition, an analogue to Derman's theorem about
co a variet Co parts, a computer will be used for a recurrent chains: Recurrence implies that (*) has a
number of different kinds of basic computations, a re- po&itive solution which is unique up to a multiplying con-
pairman or operator may be responsible for a number stant (the author determines this unique solution in
of machines, etc. When such versatility is required of terms of "taboo" probabilities). The paper concludes
the oerver, it is not surprising to ifid that the latter with remarks about the imbedded Markov chain. and
sometimes requires a time, in addition t0 the usual examples ilinstrating the pathology of the tran r -. t case.
time, in order to accomplish each indivicd'al task. Thin (Math. Rev. abnrtact, modified)
time is the orientation time required whenever the
server must turn attention from members of one class
of customers to those of another. Queue disciplines 2790
are presented.

Stanford U. Applied Mathematics and Statistics Lab.,
Calif.

2788
A CONVERGENT ASYMPTOTIC EXPANSION FOR

Stanford U. Applied Mathematics and Statistics Lab., MILL'S RATIO AND THE NORMAL PROBABILITY IN-
Calif. TEGRAL IN TERMS OF RATIONAL FUNCTIONS, by H.

Ruben. June 8, 1962, 20p. Incl. refs. (Tezhnical
ACCOMMODATION OF SECOND-CLASS TRAFF.C, by rept. no. 78) (Sponsored Jointly by Air Force Office of
D. P. Gaver, Jr. Feb. 26, 1962, 28p. (Technical rept. Scientific Research, Office of Naval Research. and Sig-
no. 74) (AFO6R-3181) (Sponsored Jointly by Air Force nal Corps under Nenr-22552) AD 277106
Office of Scientific Research, Office of Naval Research. Unclassified
and Signal Cmrps under Nonr-22552) Unclassified

Also published in Math. Ann., v. 151: 355-364, J-ne
Various situations seem to give rise to traffic problems 1963.
of the following sort- a service facility exists for a cer-
tain primary function, but not always busy performing Let Mill's ratio be defined by R() =- )
It thus gaps exist between periods of primary function where o(x) and 0(x) are the standardized normntl density
performance. The gaps are thus available for some and distribution function. Using results in asynptotics
secondary tasks, the performance of which must not due to J. Franklin and B. Friedman, the author obtains
disturb the facility's primary actvity; the traflic com- a series expansion R(x) = Z ok(x), bcth asymptotic
posed of such tasks may be called second-class. Thus
opportunities exist for performance of low-priority and convergent for x > 0, where ek(X) are rational func-
tasks in what would otherwise be idle periods. The tions given by expresaions too lengthy to be reproduced
quality of the resulting service to the tasks is here. A recursive method ie presented for computing
investigated, the Sk(.,l and upper bounds are obtained for the trunca-

2789 tion errors R(W.) - Z.n-I oklx)" (Math. Rev. abstract)-k=0

Stanford U. fApplied Mathematics and Statistics Lab.]
Calif.

2791
STATIONARITY EQUATIONS IN CONTINUOUS TIME
MARKDV CHAINS, by R. G. Miller, Jr. fJuly 27, Stanford U. Applied Mathematics and Statistics Lab..
19621 r18P. incl. refs. ITechnical rept. no. 801 Calif.
(AFOER-4212) (Sponsored jointly by [Air Force
Office of Scientific Research], Office of Naval Re- ESTIMATING MISSILE RELIABILITY, by S. Blumenthal
search, and (Signal Corpsjunder Nom -22552) and J. Denton. Oct. 26, 1962, 17p. (Technical rept.
AD 282910 Unclassified no. 81) (Sponsored Jointly by Air Force Office of Scien-

tific Research, Office of Naval Research, and Signal
o ished in Trans. Amer. Math. Soc., v. 109: Corps under Nonr-22552) AD 291603 Unclassified

m5-4, Oct. 1W6.

The probability that a missile will destroy Its assigned
The author considers an irreducible Markov chain with target is studied based on estimations (I missile relia-
a countable infinity of states in continuous time; honesty bility. It is desirable that each target upon which mis-
of the (standard) matrices P(t) is not insisted on, but it sties are expended should have enough missiles allocated
is asumed that all states are stable and that the Q- to it so that its survival probability is very szsall. How-
matrix is conservtive. The positive solutions to the ever, we wish to avoid assigning more missiles than
equations (*) yQ = 0 is Investigated. It is noted that necessary to a given tarx-et. Nevertheless, a given
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amount of over-assignment is to be preferred to the 83) (Sponsored jointly by Air Force Office of Sctentific
same amount of under-assignment, i.e., in terms of a Research, Office of Naval Research, and Signal Corps
non-negative loss function, the loss is zero when the under Nonr-22552) AD 294125 Unclssifted
target does not survive and positive otherwise. (Con-
tractor's abstract) o pblished in Ann. Math. Stat., v. 35: 162-173,

2792 Asymptotic expansions are derived for the behavior of
the optimal sequential test of whether the unknown drift

Stanford U. Applied Mathematics and Statistics Lab., pj of a Wiener L-evy process is posilive or negative for
Calif. the case where the process was observed for a long time.

The test Is optimal in the sense that it is the Bayes test
ON A PSEUDO-SOLUTION TO A SCHEDULING PRCB- for the problem where there is an a priori normal dis-
LEM, by S. Zacks. Dec. 14, 1962, 15p. incl. table. tribution of a, the regret for coming to the wrong con-
(Technical rept. no. 84) (Sponsored jointly by Air clusion is proportional to 14 and the cost of observation
Force Office of Scientific Research, Office of Naval Re- is constL-t per unit time. The Bayes procedure is then
search, and Signal Corps under Nonr-22552) AD 294126 compared with the best sequential likelihood ratio test.

Unclassified (Contractor's abstract)

The scheduling problem considered is relatively sim-
ple. AlU the operations were considereO' as equally im- 2795
portant, and it was assumed that each o( the operations
could be performed at any time uninterruptedly. In Stanford U. Applied Mathematics and Statistics Lab.,
reality, most of the scheduling problems are more com- Calif.
plicated. Some operations often require priority over
other operations in the sense that they are more profita- TWO-PERSON MARKOV GAMES, by G. Elfving. June
ble or a higher utility weight is attached to them. In 1, 1962, 40p. incl. diagrf,. table. (Technical rept. no.
these cases, the scheduling problem might be more com- 77) (Sponsored jointly by Air Force Office 4 Scientific
plicated, since there are more restrictions in the case Research, Office of Naval Research, and Signal Corps
of priorities, and mcre freedom of choice in the case under Noar-22552) AD 277105 Unclassified
of discontinuous operations. Yet, no way of finding a
general optimal solution, which is short of complete The present analysis deals with sequent.5l 2 person non-
enumeration, was established. Pseudo-solutions, zeco-sum games in which the pla7'ers' de.tI.ons are
based on an extra assumption conccrning the dependence based on a fixed number of preceding moves. The deci-
structure among the earliest starting points of opera- sion rules are (in general) independent of time and may
lions, were derived by the method of dynamic program- include randomlration. A notion ci social equilibrium
ming. (Contractor's abstract) is discussed. It applies g"nPrally to gamett where the

players are technically In th,- same position, and a dis-
tribution (D) of strategies is required over a population,

2793 such that any strategy that appears in D is good against
the mixed strategy defined by selecting a strategy in D

Stanford U. Applied Mathematics and Statistics Lab., at random. (Contractor's abstract)
Calif.

2796
OPTLIAL DESIGN OF EXPY IMENTS, by H. Chernof'.
Oct. 31, 1962, 15p. incl. dlagrs. (Technical rept. no.
82) (Sponsored jointly by Air Force Office of Scientific Stanford U. Dept. of Aeronautical Engineering, Calif.
Research, Office of Naval Research, and Signal Cor-s
under Nonr-22552) AD 291604 Unclassified BUCKLING OF A THIN CIRCULAR CYLINDRICAL

SHELL HEATED ALONG AN AXIAL STRIP, by N. J.
Some aspects of the theory of optimal design of experi- Hoff, C. -C. Chao and W. A. Madsen. Sept. 1962, l6p.
ments with particular emphasis ic its relevance to the nl. diagrs. (SUDAER no. 142) (AF AFOSR-62-146)

practice of statistics are discussed. There are 2 ma- AD 400282 Unclassified
jor branches of classical statistics, estimation and test-
ing of hypothesis, for which the theory of optimal de-
sign yields different results. This paper is limited to of the Amer. Soc. Mech. Engineers, Monterey, Calif.,
results and examples in the theory of estimation. (Con- Aug. 26-28, 1963.
tractoi 's abstract) Also published in Jour. Appl. Mech., v. 31: 253-258,

June 1964.

2794 The elast'c stability of a thin-walled circular cylindriaal
shell is lavestigated by means of the small-deflection

Stanford U. Apph'.d Mathematics and Statistics Lab., theory when the shell is subjected to such nonluform
Calif. beating as causes a uniform axial compressive stress to

arise in a band of width 2b while the rest of the shell is
SE-UENTIAL TESTS FOR THE MEAN OF A NORMAL free of stress. The critical value of the compresi-ve
DISTRIBUTION 1I (Large t), by J. Br.akwell and H. axial stress is found to be equal to the critical stress ý1
Che-noff. Nov. 27, 1962, 17p. (Tecinical rept. no. the same circular cylindrical shell when subjected to

"-,631 c
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uniform axial compression provided the band is not compared with 2 sets of experimental data, showing
extremely narruw. In the latter case, the critical mediocre agreement for I and serious discrepancies
stress of the band is higher than that of the uniformly for the other. (Contractor's abstract)
com:Tressed shell. (Conttac,•.'s abstract)

2797 2799

Stanford U. Deep. of Aeronautics and Astronautics, Stanford U. Dept. of Aeronautics and Astronautics,
Calif. Calif.

A THEORY OF ASYMMETRIC HYrERSONIC BLUNT- HIGHER APPROXIMAT'ONS IN BOUNDARY-LAYER
BODY FLOWS, by R. J. Swiga',. Jan. 1962, 

5
3p. THEORY. PART 2. APPLICATION TO LEADING EDGES,

incl. dtagrs. table, refs. I.SUDAER no. 120) (AFOSR- by M. Van Dyke. [1962] [15p. incl. refs. (AFOSR-
2232) (AF 49(638)965) A D 274612 Unclassified J1028) (AF 49(638)965) AD 418295 Unclassified

Alsopublished in AL46A J esr. ,. v. 1: 1034-1042, M aLy AL*. publ she in J eur. Fluid M ech. , v. 14 : 481-495,

The problem o supersonic and hypersonic flow past A systematic procedure was developed In part I (item

blunt bodies at small angles of attack is considered. no. 2801) fo~r improving upon Prandil's boundary-layer

Two-dimesional asymmetric as well as 3-dimensional theory. The second approximation was studied in detail
flow is analyzed. The method of analysis is an inverse for steady laminar flow of a constant-property fluid
one, that is, the shock-wave shape and free stream past an analytic semi-infinite plane or axisymmetric
conditions are known, and the corresponding body shape body free of separation. Five additive second-order ef-
and flow field are determined. Solutions at zero angle fects were identified. Here that analysis is illustrated
of attack are obtained as a special case of the general by application to specific problems. Rt is natural to
problem. Results at zero angle are obtained for shock consider first the Falkner-Skan family of self-similar
waves that are portions of circles, parabolas, spheres, flows, which require numerical integration of only ordi-
and paraboloids of revolution at a free stream Mach nary differential equations. The 3 most useful cases are
number of infinity and ratio of specific heats of 1. 4. chosen, corresponding to the plane and axisymmetric
Results are obtained for parabolic and parabololdal staggwtion point and the flat plate (the first-order solu-
shock waves at small angle d attack and infinite free tions being associated with the names of Hiemenz, Ho-
stream Mach number. k, symmetrical shock wave at mann, and Blasius). Each of these can be taken as the
angle of attack is produced by a body that is asymmetric basis of a Blasius series to extend the solution down-
to the shock axis of symmetry. However, a conic sec- stream over a body of general shape. "hat point of
Uon may be fitted to the converged body shape out to view, which is in fact essential in the second approxima-
the sonic point. 'Ths is done for the third-truncation tions for unsymmetric plane flow, Is the one adopted
body that produces ai parabolic shock at angle of attack here. (Contractor's abstract)
of 10'. The body is 1.losely approximated by a prolate
ellipse at angle of attack of 14. 2. (Contractor's
abstract) 2800

Stanford U. [Dept. of Aeronautics and Astronautics]2798 Calif.

Stanford U. Dept. of Aeronautics and Astronautics, [KINETIC THEORY OF THE PHENOMENA OF DISPER-
Calif. SION IN GAS MIXTURES: APPLICATION TO THE CAL-

CULATION OF DISPERSION COEFFICIENTS BY A SIM-
A REVIEW AND EXTENSION OF SECOND-ORDER HY- PLIFIED METHOD] Thenrie cin6tique des ph~nomenes de
PERSONIC BOUNDARY- LAYER THEORY, by M. Van dissipation dans les m6langes de gaz; application au
Dyke. [1962] [161p. incl. diagrs. refs. (AFOSR-3881) calcul des coefficients de dissipation par une m6thode
(AF 49(638)965) Unclassified simplifike, by J. P. Guiraud. [1962] [261p. incl. dlagr.

table, refs. (AFOSR-J1040) (Sponsored Jointly by Air
Also published in Rarefied Gas Dynamics; Proc. Third Force Office of Scientific Research under AF 49(638)-
Internat'l. Symposium, Paris (France) (June 1962), 965 and Office National d'Etudes et de Recherches
New York, Academic Press, Suppl. 2, v. 2: 212-227, Aeronautiques (France)) Unclassified
1963. (AFOSR-5310)

Also published in Rarefied Gas Pyanr'c6; Proc. Third
A critical examination is made of second-order bound- 9iteIal. Symposium, Paris (Fran-e; (Jure 1962),
ary-layer iheory as applied to heat transfer at the New York, Academic Press, Sirni. 2, v. 1: 226-251,

stagnation point of a sphere in supersonic flow. A con- 1963. (AFOSR-5310)
stant-density model is constructed, which sheds light
on such matters as the displacement effect and the A method of calcuia:ing v"isos* •o•eficients, thermal
Newtonian approximation. An esamination of a number conductiilty coefficients, and dfusio' rates in gas :n.z-
of existing theories shows several to be defective in tures is presented. The technique used- is analogous to
their treatment of the related effects of external vortici- one givei, by Prigogine and attempts to sitnplify Chap-
ty and displacement. Theoretical calculations are man's and Cowling's rt;hod for determining fluid flow

parameters.
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2801 Presented at SoutheL tern Regicnal meeting of the
Amer. Chem. Soc. , 'Irmingham, Ala. (Nov. 3-5, 1960).

Stanford 1. Depc. of Aeronautics and Astronautics,
Calif. The reaction between h7drogen peroxide and nitrous acM

at 0* results in high yields of the rapi.!y for med inter-
HIGHER APPROXIMATIONS r\' BOUNDARY-LAYER mediate peroxynigrous acid which so'uer_zes to nitric
THEORY. PART !. GENERAL ANALYSIS, by M. Van acid at a slower rate. By stopping the renction wita the
Dyke. [1962] [17p. incl. diagr. refs. [AF 49(638.)965] addition of base at various times and mmsuring the total

Unclassified heat evolved in a calorimeter, the rate constant for iso-
merization of the peroxynitrite ion to the nitrite ion was

Published in Jour. fluid Mech., v. 14: 161-177, Oct. deduced to be 38. 3 z 2 kcal/mol in dilute aqueout solu-
1962. tions at 1V. (Contractor's abstract)

Prandtl's boundary-layer theory is embedded as the
first step in a systematic scheme of snccessive approxi- 2804
mations for finding an asymptotic solution for viscous
flow at large Reynolds number. The technique of inner Stanfoid U. Dept. of Chemistry, Calif.
and outer expansions is used to treat this singular-per-
turbation problem. Only analytic semi-infinite bodies [MAGNETIC SPIN-SPIN INTERACTION IN THE NU-
free of separation are considered. The second approxi- CLEAR MAGNETIC RESONANCE SPECTRA OF THE
mation is analyzed in detail for steady laminar flow past TERTIARY BUTYL FORMATE] Interazione magnetica
plane or axisymmetric solid bodies. Attention is spin-spin nello spettro a risonance nucleari magnetiche
restricted to low speeds and small temperature changes, del formiato butilico terziario, by R. A. Ogg, Jr., C.
so that the velocity field is that for an incompressible Fr-anconi, and J. D. Ray. [1960] [41p. incL dlaW.
flulo, the temperature field being calculated subsequent- (AF 49(638)286) Unclassified
ly. The additive effects are distinguished of longitudinal
curvature, transverse curvature, external vorticity, ex- Published in Riv. Scienza e Tecnica, v. 4: 69-72, Nov.
ternal stagnation enthalpy gradient, and displacement 17T9, T
speed. The effect of changing co-ordinates is examined,
and the behavior of the boundary-layer solution far Tertiary butyl formate was found to have a nuclear mag-
downstream discussed. Application to specific prob- netic resonance spin-spin coupling across 5 bhnds between
lems will be made in subsequent papers, the methyl and formyl protons of 0. 25 cps. The r•,ctiou

of 1 mol t-butanol with 12.6 mol formic acid to produce
t-butyl formate and water was found to have approxi-

2802 mately zero heat of reaction with equilibrium constant
of 0. 21. The areotrope of alcohol and ester (60W%) was

Stanford U. Dept. of Chemistry, Calif. fok nd to have a boiling point of 79. 3°C.

CHEMICAL APPLICATIONS OF NUCLEAR MAGNETIC 2805
RESONANCE, by R. A. Ogg, Jr. and D. Ray. Final
rept. Jan. 1958-Aug. 1962 [102kp. incl. illus. diagrs. Stanfore U. Dept. of Chemistry, Calif.
tables, refs. (AFOSR-3473) (AF 49(638)286)
AD 603735 Unclassified AMBIGUITIES IN INORGANIC NITROGEN CHEMISTRY,

by J. D. Ray and R. A. Ogg, Jr. [1962] [101p. incl.
This research apphes techniques of high resolution refs. (Bound with its AFOSR-3473; AD 603735) (AF 49-
nuclear magnetic resonance to obtain information about (638)286) Unclassified
molecu!ar structure of certain chemical substances
and of the changes these undergo during reaction. Examples of inorganic nitrogen chemistry studies which
Several reports and reprints are included. Some of the involve violation of I or more concepts of the scientific
titles are: (1) Miniature glass heat exchange for the method are discusbed in terms of individual types and
microsecond range; (2) Ambiguities in inorganic nitro- the ambiguities further clouded or clarified in terms of
gen chemistry; (3) Heat of isomerization of peroxyni- recent experimental results. Some of the topics dis-
trite to nitrate and kinetics of isomerization of peroxy- cussed are: (I) new compounds make suspect of old ki-
nitrous acid to nitric acid; and (4) Structural studies on netic studies, (2) the crystal structure is not necessarily
several nitrogen compounds by N1 4 NMPb the aqueous phase structure, and (3) assumption as to the

isomeric structure is erroneous.

2803
2806

[Stanford U. Dept. of Chemistry, Calif. ]
Stanford U. Dept. of Chemistry, Calif.

HEAT OF ISOMERIZATION OF PEROXYNITRITE TO
NITRIrE AND KINETICS OF ISOMERIZATION OF HYPONITRITE, a OXYHYPONITRITE AND NITROXITE:
PEROXYNITROUS ACID TO NITRIC, by J. D. Ray. STRUCTURES AND REACTIONS, by J. D. Ray and
11960] [7p. incl. diagrs. (Bound with its AFOSR-3473; R. A. Ogg, Jr. [1962] [9]p. incl. diagrs. tables, refs.
AD 603735) (AF 49(638)286T)Unclassified (Bound with its AFOSR-3473; AD 603735) (Sponsored

Jointly by Air Force Office of Scientific Research under
AF 49(638)28(, National Science Foundation, and Re-
search Corp.l Unclassified
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I might seem that the structure of hyponitrite in solu- dati-n of polymer chains in random confor.mations set an
tion could be deduced to be the same as for the crystal- upper limit of v A /2A. on the fractior. of those c5ins
line mlt. However, many chemical reactions do not 2 cractio fte olarge

seemcapbleof ~lantio onthebasi ofthi stuc-emerging from the face of a lamellar crystallite of largeseem capable of explanatic' on the basis of this tr~uc- latera. dimensions which way tra.erse the interfac!al
ture. It was sug~ested by Audrieth that hyponitrous zo,-e and vanish into the surrandirg dh~ordeed re-ioc
acid may be described best as nitrosohydroxylamine. withot returning to the crystallrie; v- i the volume frac-

ZEvidence presented in this paper is in agreement with
this hypothesis. tion of pulymer in the surrounding phase; and Aa and Ac

are tho. cross sections occupied by th- polymer chain in
its amorphous and crystalline conformations, respective-

2807 ly. A considerable traction of the chains emanating from
the crystal face may eilcape the environs of the crystal

Stanford U. Dept. of Chemistry, Calif without returning. Those which r. turn need not adopt
the folded pattern currently :ssumed. Helicos. conforua-

A NEW RAPID SYNTHESIS OF SODIUM HYPONITRITE, lions, increase the crystalline chain cross section and
by J. D. Ray and R. A. Ogg, Jr. [1962] [61p. (Bound thus alleviate the crowding of chais otherwise attending
with its AFOSR-3473; AD 603735) (Sponsored JofUll"•y their disorientation. In copolymers, the infrequency of
X Force Office of Scientific Research under AF 49 occurrence of long runs of the crystallizing unit general-
(638)286 and Georgia Technology Foundation) ly precludes multiple participation of the same molecule

Unclassified in a given crystallite. It is sugg 2sted that the morphology
which developes during crystallization is det-rmined by

Silver hyponitrite has been prepared in 15% yield by kinetic factors which preclude achievement of this opt!-
adding yellow mercuric oxide to a solution .23 H in hy- mum resu~t. The elementary process in crystallite
droxylamine (as the sulfate) and 3 H in NaOH. After growth is r•zsidered to consist in the deposition of a
filtration, Ag 2N 20 2 is precipitated from the neutralized chain unit rather than of an entire sequence of units,
soluUon. The silver salt is acidified with H 2 S0 4 , ex- Mobility of chainn in the outermost layer of the growing

crystal face is viewed as an important factor. (Contrac-
tracted with ether and the anhydrous sodium salt pre- tor's abstract, modified)
cipitated by addition of sodium methoxide. (Contrac-
tor's abstract)

2810

2808 Stanford U. Dept. of Mechanical Engineering, Calif.

Stanford U. Dept. of Chamistry, Calif. PHASE EQJILIBRIA AND ELECTRICAL PROPERTIES
OF A TERNARY INTERM:EDIATE PHASE D1 THE

STRUCTULFt. STUDIES ON SEVERAL NITROGEN SILVER-ANTIMON Y-TELLURIUM SYSTEM, by R. A.

COMPOUNDS BY N
14 

NMR, by D. P. Hollis. Doctoral Burmeister and D. A. Stevenson. Dec. 2,962, 47p.
thesis [1961] [271p. incl. illus. diagrs. table, refs. incl. diagrs. tables, refs (Technical rept. no. 1;
"(AF 49(638)286) Unclassified rept. no. DMS-62-11) (AF 49(638)1123) AD 297451

Unclassified
Through a study of the proton and nitrogen NMR spec-
tra of diethylcyanamide and N, N'-dicyclohexylcarbo- A determination of phase equilibria in the region of the
diimide, the structure R 2N-CNN and R-N=CN-R have Ag-Sb-Te system cori'esponding to AgSbTe 2 has shown

been shown to apply to cyanamides and carbodilmides that material of this composition will normally exhibit a
respectively. Apparatus has been dev-.1oped and con- 2 phase microstructure. The phase which has previously

structed for the observation of N14 NMR in low-boiling been identified as AgSbTe 2 is shown to be an incongruent-

liquids and spectra have been obtained for N 2 0 and N 2  ly melting intermediate phase formed by a peritectic

liquids. N
1 4 -N

1 4 
spin-spin coupling has been reported type reaction. The region of stability of this phase near

the melting point extends from approximately 58 to 60
for the first time. N

1 4 
resonance has been ooserved mol-% 9o 2 Te 3 on the Ag2 Te - Sb 2 Te 3 section. Hall co-

in free hyponitrous acid, and the spectrum is shown to
indicate a symmetrical structure for hyponitrous acid. efficient and electrical resistivity measurements indi-

cate the single phase material is degenerate with pre-
dominantly hole conduction. (Contractor's abstract,

2809 modified)

Stanford U. Dept. of Chemistry, Calif.
281!

ON THE MORPHOLOGY OF THE CRYSTALLINE
STATE IN POLYMERS, by P. J. Flory. [1962] [11kp. Stanford U. Dept, of Medical Microbiology, Calif.
Incl. diagrs. refs. [AF AFOSR-62-131]

Unclassified NEURAMINIC ACID AND CENTRAL NERVOUS SYS-
TEM FUNCTION (NEURAMINIC ACID U; THE BRAIN

Published in Jour. Amer. Chem. Soc. . v. 84: 2857- AND TISSUES OF VARIOUS ANOAALS), by N. Eldredge,
1817, u. "5, 1962. W. Cutting, and G. Read. [Final rept. ] [1962] [20kp.

incl. diagrs. tables, refs. (AFOSR-2897) (AF 49(638)-
Geometrical and spatial requirements for the accommo- 714) AD 294997 Unclassified
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A comparative study of the sialic acid concentration of tively, and also quantitatively at temperatures near the
the brains and tissues of various animals was made in maxima, in terms of an isotropic antiferromagnetic ex-
order to determine whether differences were present change interaction between neighboring spins in linear
which could be correlated with the phylogenetic level of chains of copper ions. The exchange energy PJ1/k is es-
the nervous system. Stalic acid, probably In the form timated tobe 3.15 * 0. 2°K.
of N-acetylneuraniinic acid (NANA) was present in
chordate brains in both the ga.glioside, G, and lipid-
free residue, R. For G the range was 300-_00 mg% of 2814
the total lipids and for R, 350-600 mg% of the total
lipid-free residue. There were no differences which Stanford U. Dept. of Physics, Calif.
could be correlated with the phylogenetic level of the
nervous system. In animals with diffuse nervous sys- (PARAMAGNETIC RESONANCE MAGNETISM THERMAL
tems whole tissues were analyzed and compared to PROPERTIES AT LOW TEMPERATURE] by G. E.
whole mouse tissue. In whole mouse, sea urchins, and Pake. Final rept. (1962] 4p. (AFOSR-3053) (AF 18-
clams the R and G fractions were similar and contained (603)131) Unclassified
both NANA and N-glycoylneuraminic acid, NGNA. In
snails the R fraction contained NANA, NGNA and an uni- This report is a study in paramagnetic resonnce.
dentified spot with the color characteristics of shikimic There are 4 major areas of research; the theory of op-
and quinic acids. The G fraction uontained no NANA. timum resolution of hvperfine structure in liquids, para-
Chitons and sea anenomes wera similar; the G fraction magnetic relaxation times as influenced by exchange in-
contained both NANA and NGNA while NANA was miss- teractions, pa.ramagnetlc relaxation in solutlon of
mg in the R fraction. All the whole tissues except the VO++, and kmight shifts in stable free radicals.
sea urchin contained unidentified spots in addition to
the NANA and NGNA. (Contractor's abstract)

2815

2812 Stanford U. Dept. of Physics, Calif.

Stanford U. Dept. of Physics, Calif. [PARAMAGNETIC RESONANCE MAGNETISM THERMAL.
PROPERTIES AT LOW TEMPERATURE] by G. E.

USE OF TRAVELING WAVE HELICES IN ESR AND Pake. Final rept. [1962] 4p. (AFOSR-4038) (Ar Is-
DOUBLE RESONANCE SPECTROMETERS, by R. H. (603)131) Unclassified
Webb. [3962] [6p. incl. diagrs. [AF 18(603)131]

Unclassified For abstract see Item no. 2814, 't=1. VL

Also published in Rev. Scient. Instr. , v. 33: 732-

737, July 1962. 2816

Use of a traveling wave helix for concentrating micro- Stanford U. [Dept. of Physics] Calif.
wave fields is discussed, with special attention given to
application to electron spin resonance and Overhauser THEORY OF EXCHANGE RELAXATION OF HYPERFINE
effects (double magnetic resonance). Some practical STRUCTURE IN ELECTRON SPIN RESONANCE, by
design considerations are treated. The influevce of the J. D. Currin. Jan. 1962 [31)p. incl. diagrs. refs.
standing wave pattern in the helix is treated in the (Technical note no. 53) (AFOSR-2204) (AF 49(638)388)
Appendix. AD 276243 Unclassified

Also published in Phys. Rev., v. 126: 1995-2001, June
2813 15, 1962.

Stanford U. Dept. of Physics, Calif. The electron spin exchange interaction between colliding
molecules is examined as a possible relaxation mecha-

EVIDENCE FOR EXCHANGE-COUPLED LINEAR nism for the hyperfine structure of free-radical mole-
CHAINS IN Cu(NH3 )4 S0 4- H2 0, by R. B. Griffiths. cules in solution. An expression is derived which, under
11962] 8]p. incl. diagrs. refs. (AFOSR-2775) (AF 18- suitable conditions, relates the frequency dependent sus-
(603)131) AD 283774 Unclassified ceptibility to a single parameter q, which can be Inter-

preted as the frequency of spin exchanges. For large
Presented at meeting of the Amer. Phys. Soc., values of q the absorption narrows to a single line of width
Washington U. , %attle. Aug. 27-29, 1962. 0

2
/q, where o Is the mean square width of the unper-

turbed spectrum. For small values of q the widths of
Abstract piblished in Bull. Amer. Phys. Soc., Series the individual hyperfine lines are found to depend upon

440, Aug. 27, 1962. their relative intensities. These results are compared
with some recent experiments. (Contractor's abstract)

Published values of specific heat and magnetic suscepti-
bility for Cu(NH 3 )4 SO4- H2 0 show broad maxi-na at a 2817
temperature (-3'K) roughly 10 times the NLoel tempera-
ture. It is shown that the behavior of these quantities Stanford U. Dept. of Physics, Calif.
above the Ntel temperature may be explained qualIta-

TRIDENT PRODUCTION CROSS SECTION AND
- 635 <
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QUANTUM ELECTRODYNAMICS AT SMALL DIS- the (experimentally unknown) pion and kaon form factors,
- TANCES, by M. -C. Chen. 11962] [3p. incl. diagrs. and upon the relative role playd by vector and axial-

tables. (Technical note no. 55) (AFOSR-2434) (AF 49- vector weak Interaction. (Contractor's abstract)
(633)388) Urnclassified

Also publi in Phys. Rev., v. 127: 1844-1846, 2820
Sept. 1, V92

Stanford U. Dept. of Physics, Calif.
The cross section has been calculated for the coinci-
dence experiment of electron-positron pair production BOSON-LIKE BEHAVIOR OF PAIRS OF FERMIONS I,
from electron-proton collisions as a test of quantum by A. Katz. June 1962, 37p. incl. diagrs. (Techniral
electrodynamics at small distances. The electrons and note no. 56) (AFOSR-2564) (AF 49(638)388) AD 277638
positrons are considered highly relativistic and the pro- Unclassified
tons are considered as Coulomb field sources; other-
wise the calculations are exact to the fourth order of the Also pu'blished in Nuclear Phys., v. 42: 394-414, Apr.
matrix element. Distances probed are about 0. 5'F.- -__3_

(Contractor's abstract)
A class of diagrams corresponding to the binary colli-
sion approximation is chosen out of the perturbation ex-

S2818 pansln of the thermodynamic potential in diagrams
drawn on a cylinder. A subclass of these diagrams cor-

Stanford U. Dept. of Physics, Calif. responding to the formation of non-overlapping pairs
yielded the expected result that these pairs behave as

THE 27-FOLD WAY AND OTHER WAYS: SYMIMEI'RIES free bosons. Exchange effects betw.sen pairs are tlen
OF MESON-BARYON RESONANCES, by S. L. Glbshow included as insertions In the former d.agrams. '7.1s
and J. J. Sukarai. Mar. 1962, 33p. incL refs. yields an approximation valid up to much higher d tnsi-
(Technical note no. 57) (AFO6R-2435) (Sponsored ties. The pairs now behave as Interacting bosons. 'n-:
jointly by Air Force O(fice of Scientific Research under still condense at low temperature. The assembly of
AF 49(638)"88 and Atomic Energy Commission) condensed pairs at zero temperature can maintain a
AD 2^74991 Unclassified chemical equilibrium with a Fermi sea of tnpaired parti-

cles. In this way a system of arbitrary density can be
Also Lblshed In Nuovo Cimento, Series X, v. 25: approximated which exhibits a smeared Fermi surface

337-354, Juiy 1", 1962. and superfluid characteristics. In the translationally
invariant case a "simple pairing" of the Bardeen-Cooper-

Meson-baryon resomances are discussed within the Schrieffer type prevails. Hcwever this is a result
framework of uxitary symmetry based upon the Gell- rather than an assumption. All results are gauge invari-
Mann-Ne'eman bary -n octet the (eightfold way). It is nt. (Contractor's abstract)
argued that the low-iylng J=3/2+ isobars (N3/2' Y5,

Ye' Y-2' etc.) realize a 27-dimensional representation 2821

of SU(3). Purely grup-theoretic considerations di-
rectly following from unitary symmetry are compared Stanford U. Dept. of Physics, Calif.

with dynamical considerations suggested by the coupling THE SYMMETRIZED MANY-CHANNEL ND-1 
METHOD

constant combinations required by unitary symmetry AND TH E POLE APPROMYATION, by A. W. Martin.
and R-symmetry. Higher resonances are briefly dis- June 1962, 7p. (Technical note no. 59) (AFOSR-2j66)
cussed. (Contractor's abstract) (AF 49(638)388) AD 277637 Unclassified

2819 The many-channel ND-
1 

technique in d&spersion retL-
tions proposed by Bjorken (see. item no. 2543, Vol. IV)

Stanford U. Dept. of Physics, Calif. has been reformulated in a ;ay which automatically in-
sures the symmetry of the scattering matrix. The use-

THE K+ - v+ + e+ + e- DECAY, by M. Baker and S. L fuiness of this new r--presentation is discussed and it is
Glashow. June 1962, 12p. incl. diagr. (Technical .hown that the representation allows the solution to the
note no. 58) (AFCOiR-2583) (AF 49(638)3P,) AD 277636 many pole approximation problem to be written dowi, by

Unclassified inspection. ?ossible applications of this solution to
physical problems are indicated. (Contractor's abstract)

A lishedin Nuovo Cimento. Series X, v. 25:
S Aug. 15, 1962.

2822
The decay mode of the charged K meson into a charged
pion and an electron-positr n pair is calculated. It Stanford U. Delp- of Physics, Calif.
has previously been estimated to occur once in ten
million events. An occurrence of one in one hundred UNITARITY AND HIGH E!!ERGY INELASTIC SCATTER-
thousand events is estimated here. The calculation is RNG, by M. Baker and R. Blan'enbecler. June lq62,
only an estimate, for the branching ratio depends upon 2

3
p. incl. diagrs. table. (Technical note no. 60)

(AFOSR-2640) (AF 49(638)388) AD 27763IL
Unclassified
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Also plished in Phys. Rev., v. 128: 415-420, Oct. 1, plicit expressions for the vacutum, 1-particle, and 2-
19K2. particle states are obtained, aud the rest mass and

coupling constant are renormalized. There is only S
The effect of approximately enforcing the unitarity re- wave scattering in this approximation, and there can be
quirement on peripheral collision-type approximations an S wave bound state of 2 particles 1f the renormalized
is discussed. A matrix formulation of the Fourier- coupling constant is sufficiently large and negative.
Bessel representation of the scattering amplitude is (Contractor's abstract)
utilized which automatically satisfies unitarity at high
energies. Results indicate that quantitative agreement
of the peripheral collision approximation with experi- 2825
menit can be accidental since the corrections due to
un.,arity take the same form and magritude as the phe- Stanford U. [Dept. of Physics] Calif.
nomenological form factors depending only on the mo-
mentum transfer which are introduced to account for FORMAL SIMILARITIES OF WEAK, STRONG AND
off-i t.ss-shell effects. Three models are discussed, ELECTROMAGNETIC INTERACTIONS, by M. Baker
and one of them has the behavior characteristics of a and S. L. Glashow. June 1962, 20p. (Technical note
Regge trajectory. (Contractor's abstract) no. 64) (AFOSR-2942) (AF 49(638)388) AD 278435

Unclassified

2823 Also published in Nuovo Cimento, Series X, v. 26:
803-812, Nov._n, 1962. (AFOSR-J393; AD 408487)

Stanford U. Dept. of Physics, Calif.

It is shown that symmetries of strong interactions, weak
GENERAL RELATMrY: THEORY AND EXPERIMENT, interactions and electrodynamic interactions can be iso-
by L. 1. Schui. June 1962 [12kp. (Technical note no. morphic, although conflicting. The simplest group of
67) (AFOSR-2940) (AF 49(638)388) AD 278437 elem, Aary particle transformations admitting this pos-

Unclassified sibility is SU(3). It is also shown that the weak interac-
tions may be invarian. under a weak-parity operation,

Presented at meeting of the Soc. Indus. and Appl. an admissible representation of space reflection which
Math., Pasadena, Calif., Mar. 23, 1962. is not a symmetry of the strong interactions. (Contrac-

tor's abstract)

Also published in Jour. Soc. Indus. and Appl. Math.,

196..
2826

A review is givnn of the way in which eanh of the 3 so-
called "crucil tests" of general relativity theory (red Stanford U. Dept. of Physics, Calif.
shift, deflection of light, planetary orbit precession) re-
late to parameters of the theory. A fourth, recent.; SPONTANEOUS BREAKDOWN OF ELEMENTARY
proposed, experiment is also discussed from the same PARTICLE SYMMETRIES, by M. Baker and S. L.
point of view. This consists of the measurement of the Glashow. June 1962 [44)p. Incl. diagrs. refs. (Techni-
precession rate of the spin axis m a spherical gyro- cal note no. 63) (AFOSR..2943) (AF 49(638)388)
scope that moves through the earth's gravitational field. AD 278434 Unclassified
(Cortractor's abstract)

Also published in Phys. Rev., v. 128: 2462-2471, Dec.
1, 1962.

2824
Non-perturbative solutions of quantum field theory are

Stanford U. [Dept. of Physics] Calif. sought. A model is considered which possesses the
higher symmetry SU(3). It is found that without the in-

QUANTIZATION OF A SELF-COUPLED BOSON FIELD, troduction into the Lagranglan of any symmetry-break-
by L. !. Schiff. Jun, 1962 [7]p. (Technical note no. ing terms, solutions exist which have only the lower
65) (AFOSR-2941) (AF 49(638)388) AD 278436 symmetries of isotopic spin and hyperchange. It Is also

Unclassified shown that the usual electrodynamic interaction of the
muons and the electrons allows the possibility of gen-

Also published in Proc. 1962 Internat'l. Conf. on High- erating a mass splitting between them. Finally 2
Energy Physics at CERN, Ge-neva (Switzerland) (July Lagrangian is considered in which the bare coupling
4-11, 1962), Geneva, Cern, Scientific Information ccnstan.ts are set equal to zero, and sell-generated re-
Service, 1962, p. 690-692. norrmalized coupling constants are found. (Contractor's

abstract)

A new method is proposed for the quantization self-

cou. led boson fields. The field is andlyzed in terms of 2827
Herm'itan amplitudes of an expansion ki- plane waves,
and the wave function of the system is ex'pressed in Stanford U. Dept. of Physics, Calif.

terms of these amplitudes. The field Ham~iltonian thenbecomes a differential operator. The v.rutional DIVERGENCE CONDITIONS AND THE GRAVITATIONAL

method is applied, using a trial function that consists FIELD EQUATIONS, by H. R. Pagels. Juie 1962, 15p.
of products of arbitrary functions of the mode ampli- (Technical note no. 62) (AFUSR-2944) (AF 49(638)388)
!udes that refer to equal and opposite momenta. Ex- AD 278433 Unciassified
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Also pubhed in Jour. Math. Phys., v. 4: 731-734, 2830

Stanrord U. Dept. of Physics, Calif.
It is shown 'bat 1j. addition to the 4 divergence laws
TO IS = 0, stress tensors satisfying the Einstein field ELECTROMAGNETIC RADIATIVE CORRECTIONS AND
equation must also satisfy the 6 addtiamal divergence THE ELEMENTARY NATURE OF THE PHOTON, by M.
conditions (ry IS - TSI*) ýy = 0. Conversely under Levy. [1962] [4]p. incl. dlagr. [Rept. no. T527; rept.
quite general assumptions these 10 conditions on T no. ITP-701 (AFOSR-3955) (AF 49(638)388) AD 408941

ais Unclassified
dictate the metric-matter connection proposed by
Ei*nstein. In the spirit ci Rainich theory the entire con- Also published in Phys. Rev. Ltrs., v. 9: 235-238,
tent of the gravitational field equations is expressed in Sept. 1,962.
terms of conditions on the stress tensor.

The connection which was found between radiative effects
'and Regge poles puts the calculation of electromagnetic

2828 radiative corrections in a new perspective. For exam-
pie, it is the knowledge of the fine structure of the posi-

Stanford U. Dept. of Physirs, Calif. tronium spectrum which leads one to believe that there
probably are spin-dependent terms which should be

ELECTRON SCATTERING AND EFFECTIVE CHARGE, summed in an exponential factor in the electron-proton
by J. D. Walecka and R. S. Willey. July 1962 [21p. scattering cross-section. Also. the main part of the
incl. diagra. refs. (Technical note no. 68) (AFOSR- radiative corrections in a given process at high energy
3065) (AF 49(638)388) AD 282500 Unclassified can probably be estimated directly from the known en-

ergy spectrum of the intermediate states allowed in the
Also published in Nuclear Phys., v. 40: 282-292, Jan. crossed channel. Finally, the question of the origin of
1963. the Regge poles is discussed again. In the theory of

strong interactions, where one does not have a con-
The possibility of studying single-particle nuclear tran- sistent field theory to start with, the question of whether
sition charge densities with inelastic electron scattering Regge poles are "fundamental" or whether they can be
is discussed and it is pointed out that such experiments derived by calculations based on a specific Lagrangian is
lead to valuable information about the nature of the ef- rat~her a matter of taste (or, as has been said, a "philo-
fective charge. A few simple calculations of crcs sec- sophical" question). In quantum electrodynamics, the
tions are carried out for various models of the effective situation is different, because there exists a field t-eory
charge and it is shown that the momentum transfer de- enabling us to make predictions which can be tested ex-
pendence of the cross section distinguishes between perimentally. (Contractor's abstract)
them. (Contractor's abstract)

2831
2829

Stanford U. Dept. of Physics, Calif.
Stanford U. Dept. of Physics, Calif. TRIDENT PRODUCTION CROSS SECTION AND QUAN-

EXCITATION OF INDI.IDUAL PARTICLE STATES OF TUM ELECTRODYNAMICS AT SMALL DISTANCES, by
NUCLEI BY INELASTIC ELECTRON SCATTERING, by M. -C. Chen. [1962] [3p. incl. diagrs. tables. (Tech-
R. S. Willey. June 1962 [66kp. incl. diagrs. refs. nical note no. 55) (AFOSR-3956) (AF 49(638)388)
(Technical note no. 66) (AFOSR-3066) (AF 49(638)388) Unclassified
AD 2826)5 Unclassified

Also published in Phys. Rev., v. 127: 1844-1846, Sept.
Also. !tshed in Nuclear Phys., v. 40: 529-565, Feb. 1, 1962.
137(.FAcdR-j394; AD 407369)

For abstract see item no. 2817, Vol. VI.
Formulas are given for the computation of cross sec-
tions for excitation of shell model states in light nuclei
by inelastically scattered electrons. The contributions 2832
from the transverse eectric and magnetic interactions
are calculated in d-tail. The determination of radiative Stanford U. Dept. of Physics, Calif.
lifetimes by extrapolation of electron scattering data is
discussed and found to be model-dependent. Particular EVALUATION OF THE VAN HOVE CORRELATION

calculations are carried out for Li 7 and 018. The L17 FUNCTIONS FOR CERTAIN PHYSICAL SYSTEMS, by
calculation provides an e~mmple in which the contribu- R. B. De Bar. 11962] 23p. incl. refs. (AFOSR-4319)

tions from the transverse interactions are of the same (AF 49(638)388) Unclassified
order of magnitude as the contribution from the Coulomb Also pMubished In Phys. Rev., v. 130: 827-832, Apr.interaction, even at small momentum transfer. In the
case of 018, electron scattering experiments may dis-
tinguish collective excited states from individual-parti- The space and time Fourier transforms of the Van Hove
cle states. (Contractor's abstract) correlation function are evaluated for the cases of co-

herent scattering from simple crystals, and In a
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"quantum hydrodynamics" app-..itnattion, from liquid Also published in Phys. Rev., v. 129: 184-190, Jan. 1,
He I1. A compact approximate cxx.resslon for the 1- 1963.
phonon part of the crystal correlation function transform
is given, and the contribution c! the 2-phonon term is The crobs section for a bremsstrahlung process in which
considered. A new method of obtaining quantum-me- almost all the energy of an incident high-energy elec-
chanic.al corrections to the classical expression for the tron is transferred to the photon is calculated analytical-
Vanl Hove self-correlation function is discussed, and the ly, using techniques previously developed for atomic
result is shown to be of greater potential accuracy than photoeffect. Only terms of relative orders a

4
,a

2
q

2
, and

those previously given in the literature. As a test, the
prescription is applied to the Langevin equation result q

4 are neglected, where a a Ze
2 

and q is the momentum
for the classical correlation function, and the product of the outgoing low-energy electron (with fi = c = me = 1).
is found to differ significantly from recent results, but Similar results are obtained for positron bremsstrahlung
to be in agreement with an older expression obtained by and pair production; previous work on the photoeffect is
Vineyard. extended. The accuracy of these predictions is discussed,

and they are compared with experlments.

2833
2836

Stanford U. Dept. of Physics, Calif.
Stanford U. Dept. of Physics, Calif.

GENERAL RELATIVITY: THEORY AND EXPERIMENT,
by L. J. Schiff. June 1962 [12]p. incl. refs. (Techni- FORMAL SIMILARITIES OF WEAK, STRONG AND
cal note no. 67) (AFOSR-J229) (AF 49(638)388) ELECTROMAGNETIC INTERACTIONS, 1y M. Baker
AD 400854 Unclassified and S. L. Glashow. [1962] [10kp. (AFOSR-J393)

(AF 49(638)388) AD 408487 Unclassified
Presented at meeiing of the Soc. Indus. and AppI.
Math., Pasadena, Calif., Mar. 23, 1962. Also published in Nucvo Cimento, Series X, v. 26:

803-812, Nov. i6, 1962.

Also published in Jour. Soc. Indus. and Appl. hiath.,

v. 10: 795-801, Dec. 1962. For abstract see item no. 2825, Vol. VI.

For abstract see Item no. 2823, Vol. VL
2837

2834 Stanford U. Dept. of Physics, Calif.

Stanford U. Dept. of Physics, Calif. EXCITATION OF INDIVIDUAL PARTICLE STATES OF
NUCLEI BY INELASTIC ELECTRON SCATTERING, by

THE RESCATTERING CORRECTION TO THE R. S. Wil~ey. [1962] [37p. incl. diagrs. refs.
DEUTERON ELECTRODISINTEGRATION, by B. (AFOSR-J394) (AF 49(638)388) AD 407369
Bosco and R. B. De Bar. July 1962 [91p. incl. diagrs. Unclassified
(Technical note no. 61) (AFOSR-J231) (AF 49(638)-
388) AD 430853 Unclassified Also published in Nuclear Phys., v. 40: 529-565, Feb.

1963.
Also published in Nuovo Cimento. Series X, v. 26:
"604-612, Nov. 1, 1962. For abstract see item no. 2829, Vol. VI.

An evaluation of the S-wave rescattering correction for
the deuteron electrodisintegration cross-section is 2838
discussed on the basis of a treatment previously pro-
posed by one of the authors. It is shown that this cor- Stanlord J. Dept. &f Physics, '"alif.
rection is quite important for the determination of the
neutron form factors. Experiments permitting the LEVEL SPECTRA OF A = 6 NUCLEI FROM THE FREE
extension of the present treatment to the P-waves are NUCLEON-NUCLEON INTERACTION, by J. F. Dawson
suggested. (Contractor's abstract) and J. D. Walecka. (1962] [32k. incl. diagrs. refs.

(AFOSR-J627) (AF 49(638)388) AD 414098
Unclassified

2835
Also published in Ann. Phys., v. 22: 133-164, Apr.

Stanford U. Dept. of Physics, Calif. 1963.

HIGII-FREOUENCY REGION OF THE SPECTRUM OF The calculational procedure recently discussed by
ELECTRON AND POSITRON BREMSSTRAHLUNG, by Dawson, Talut, and Walecka for calculating level spec-
R. J. Jabbur and R. H. Pratt. [1&62] [17p. incl. tra of double-magic-plus-two-nucleon nuclei from the
diagrs. table, refs. (Technical note no. 69) (AFOSR- free nucleon-nucleon interaction is applied to the A = 6
J232) (AF 1,9(638)388) AD 400852 Unclassified system. A Bethe-Goldstone equation is written for the

2 external nucleons and by working within an harmonic
oscillator framework, the equation can be transformed
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to relative coordinates ana se'ved. The free nonsingu- It is proposed that 2-magnon scattering is usually so
har nucleon-nucleon interacticn (independent of the strong that degenerate magnons are extremely tightly
form used) is found to give a good fit to all the known coupled. The effects of this process on other ferromag-
levels, and the more sophisti•ated Brueckner-Gammel- netic relaxation experiments is discussed.
"Thaler and Hamada potentials are found to give essen-
tially the same results, after careful examination of the
effect of the strong tensor coupling in the T = 0 states. 2841
This, in a sense, justifies previous calculations of
spectra of light nuclei with nonsingular interactions. [Stanford U. Dept. of Physics, Calif.
Somewhat too much absolute binding energy ib found,
presumably because of the use of harmonic oscillator BOSON-LIKE BEHAVIOR OF PAIRS OF FERMIONS II,
single-particle potentials. Quite good agreement is by A. Katz. 11962] [121p. inel. diagrs. [AF 49(638)-
found for the magnetic moment of M6 

and the f. value 388] Unclassified

for the ground state B decay He6 - Li
6 

(both within Published in Nuclear Phys., v. 42: 416-427, Apr. 1963.
<6%) and also for the quadrupole moment of Li

6
, using

the more complicated potentials. (Contractor's The work of a previous paper (see item no. 2820, Vol.
abstract) VI) is generalized here to arbifiiiy densities. This t.

achieved by generalizing the summation over ladders
which spiral around the cylinder to arbitrary valueeci

2839 u and by including somewhat less insertion in these lad-
ders than was previeusly done. The result is a descrip-

Stanford U. Dept. of Physics, Calif. tion of a paired system with smeared occupation number
distribution. There is no inherent limit on the density.

APPLICATION OF THE VARIATION METHO
T
. T7 (Contractor's abstract, modified)

FIELD QUANTIZATION, by L. I. Schiff. [19621 '7p.
incl. refs. (AFOSR-J634) (AF 49(638)388) AD - 14004

Unclassi led 2842

Also publshedb iPhys. Rev., v. 130: 458-464, Ai.-. 1, Stanford U. [Dept. of Physics] Calif.

CALCULATION OF THE PHOTOEFFECT (Abstract), by
Application of the variation method to simple field the(-y R. H. Pratt, R. D. Levee and others. 11962] [11p.
is presented. A representation is found in which the [AF 49(638)388] Unclassified
state functions are emphasized. Variational trial form;
are chosen for these, and optimized by mak-ng the ex- Presented at meeting of the Amer. Phys. Soc.,
pectation value of the field Hamiltonian stationary. Washington U., Seattle, Aug. 27-29, 1962.
Only the simplest case of a neutral, spin-zero, boson
field with a fourth-power self-coupling term is con- Published in Bull. Amer. Phys. Soc., Series 11, v. '7:
side.red here, but it is hoped that with further elabora- 4927,'Auig.2", 1962.
tion this may in the future lead to a description of the
multipion resonances. The variation method has the A numerical program has been developed for the calcu-
advantage of avoiding any limitation on the strength of lation of atomic photoelectric differential and total cross
the self-coupling. Explicit results are obtained for the sections, including all polarization correlations. The
vacuum, single-particle, and 2-particle (scattering and program is designed to calculate relativistic electron
boundn states, nd comparison Is made with the deter- wavefunctions in a screened Coplomb Potential. Forty
minantal rthes FifUy, a criterion for the varia- terms are included In the partial-wave expansion for
tional sta:-,ty G! t~e tvaczum state is obtained. the waveft, nction of the outgoing electron. A detailed

analysis is made of the sources of error in the calcula-
tion, and it is believed that the results obtained are ac-

2840 curate within 1%. Results have thus far been obtained
for K-shell photoeffect, neglecting electron screening,

Stanford U. [Dept. of Physics] Calif. covering the energy range from 200 key to 2 mev, for
elements from Z = 26 to Z = 92. These results may be

TWO-MAGNON PROCESSES IN FERROMAGNETIC compared with previous theoretical predictions, based
RELAXATION, by M. Sparks. [1961] [2kp. [AF 49- mainly on various analytic approximations and extrapo-
(638)388] Unclassified lations from them. Comparisons are also made with

recent experimental results for the process.
Published in Phys. Rev. Ltrs., v. 8: 54-55, Jan. 15.

The apparent conflict between the experimental results
of Le Craw et al, that the surface roughness of YIG has
little effect on the parallel-pumping instability threshold
and the theoretical prediction of Sparks et al, that 2-
magnon relaxation is dominant in this case is discussed.
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2843 2845

Stanford U. [Dept. of Physics] Calif. Stanford U. (Dept. of Physics] Calif.

CAIUCULATION OF THE TIP OF THE BREMSSTRAH- EFFECTS OF INTERMEDIATE VECTOR BOSONS IN
LUNG SPECTRUM (Abstract), by R. J. Jabbur and RADIATIVE DECAYS (Abstract), by E. S. Ginsberg
R. H. Pratt. 11962] Ilk). [AF 49(638)388] and R. H. Pratt. [1962] [lip. [AF 49(C38)388]

Unclassified Unclassified

Presented at meeting of the Amer. Phys. Soc., Presented at meeting of the Amer. Phys. Soc.,
Stanford U., Calif., Dec. 27-29, 1962. Washington U., Seattle, Aug. 27-29, 1962.

Published in Bull. Amer. Phys. Soc., Series II, v. 7: Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
609, Dec. 27, 1962. 502, Aug_.7, 1962.

A numerical program has been developed to calculate The effects of an intermediate vector boson in the radia-
the total cross section for high-energy electron tive decay modes -r(K) - j(e) + v + y and a - e + v +V + Y
brenisstrahlung, in the Coulomb field of a nucleus of are systematically investigated. Possible anomalous
charge Z, in the tip limit, i.e., when almost all the magnetiL-moment and quadrupole-moment terms are
energy of the incident electron is transferred to the included. This work extends the results of Berman,
photon. The formalism needed for this purpose was Ghani, and Salmeron on K - e + v + -, and the results
developed in analytical work which calculated the cross of Eckstein and Pratt on u - e + v + v + -/. The cross
section as the first 4 terms of a power series in Z. At section for the emission of a photon at a large angle
high energies, the use of a modified plane wave to with respect to the muon in K - ju + v + y can be nearly
describe the incoming electron becomes exct, and the doubled if an intermediate boson, with mass Mb - -K,
cross section becomes a series of cross sections for the exists. Radiative corrections to the is(e) polarization
possible angular-momentum states of the outgoing low- from ij(K) decay have also been calculated. The lepton
energy electron. The purpose of the present numerica! polarization is no longer complete, due to the possible
calculation is to settle 2 questions that analytical work emission of soft photons, but the correction is small.
has not answe-ed: (I) How well is a given partial-wave
cross sectio, represented by the first few terms of a
series in Z? (2) How many partial waves make a sig- 2846
rificant contribution to the total cross section?

Stanford U. (Dept. of Physics] Calif.

2844 LATTICE-SPACE QUANTIZATION OF A FONLINEAR
FIELD THEORY (Abstract), by L. L Schiff. [19621

Stanford U. [Dept. of Physics] Calif. [lip. [AF 49(638)388] Unclassified

COULOMB GREEN'S FUNCTIONS AND THE FURRY Presented at meeting of the Amer. Phys. Soc.,
APPROXIMATION (Abstract), by L. Hostler. (1962] Washington, D. C., Apr. 23-26, 1962.
Il1. [AF 49(638)388] Unclassified

Published in Bull. Amer. Phys. Soc., Series IU, v. 7:
Pres, nted at meeting of the Amer. Phys. Soc.. 29, ,'.23, 1962.
Stanford U. Calif., Dec. 27-29, 1962.

In an -rcler paper (ce item no. STA. 03: 002, Vol. L)
Published in Bull. Amer. Phys. Soc., Series H, v. 7: the gradient (kinetic energy) term in the field
Z0- c , 1962. Hamiltonlan was treated as a perturbation on a solution

which takes the nonlinearity into account exactly. In

The Coulomb Green's function for the nonrelativistic the present paper, ,gradient ard nonlinear terms are
Schr6dinger equation has been obtained in closed form treated on an eqpal basis by means of a variational
using an integral representation for a product of 2 method in which oscillator trial functions are used. The
Whittaker functions with different arguments. The ground state (vacuum) enex-gy is obta.ned explicitly, and
Neumann series for Jv(kz) is required In evaluating goes over continuously into that for the neutral scalar-
the sum on states, Similarly, the relativistic Coulomb spin zero field when the coefficient of the nonlinear term
Green's functions, Klein-Gordon and Dirac, have been vanishes. For very small lattice constant I the vacuum
obtained in closed form in the "Furry approximation" energy per unit volume is proportional to 1-4 in both

the linear and nonlinear cases. The energies of the
(Z2e

4 
A

2
c

2
),i2<<1. The Klein-Gordon Green's function first-excited (single particle) states are being calculated.

in this approximation is also t"'. exact Green's function
for the Kleln-Gordon equation without the potential
squared term. An alternate and very simple derivation 2847
of the approximate Dirac Green's function is given using
perturbation theory (along the lines of Mebiner). A Stanford U. Dept. of Physics, Calif.
parallel treatment of the Coulomb Navefunctions with
(modified) plane-wave behavior at infinity can be given SPECULATIONS CONCERNING THE 8S - &Q REAC-in 'Ahich the only sum formula needed is the Neumann TIONS AND THE UNTERMEDIATE BOSON STRUCTURES
series (above).

S641 <



AIf FORC tSCIENTIFIC R EARCH

IN WEAK INTERACTIONS, by T. D. Lee. 119621 Magnetic multipole transitions in Be
9

, B0, C
1 2

, N
1 4

,
1[31. (AFO6R~J7G4) (AF AFOSR-62-452) AD 413640 016, and St

28 
were studied by measuring the energy

Unclassified spectra resulting from the scattering of 41. 5-mev pri-
Also ?2bl~shed in Phys, Rev. Lira., v. 9: 319-321, mary electrons through an angle of l.O°. At this angle

, 6 Py.RvLr., 192,of scattering, electric mult!pole transitions were greatly
Oct. 1, 1962. suppressed, and in addition, the background radiation

tail accompanying the elastic peak was minimized. Ine-
The purposo of this note Is to show that a single set of lastic electron scattering cross sections were obtained
6 bosons (crsilsteng )i 2 positIve, 2 neutral, and 2 by comparing the inelastic peaks to the electron-photon
negative particles) is sufficient to produce the follow- elastic scatit-ing peak and radiation widths were deduced
Ing patterns of the usual weak interactions: (I) Exist- by using virtu2.l photon theory. Inelastic scattering
ence of AS = -&Q reactions in the decay of strange par- peaks corresponding to excitation energies of 2.4 and
ticles; (2) Absence of I&St > I reactions; (3) Validity of 9

S1/2 rule for all nonleptonic decays of strange ured for Be; 7.9 11.8 and 14.0
particles; and (4) Absence of neutral lepton currents. mev for B

1 0
; 2 1, 4.4, 4.9, 7.3, 9. 1, 10.4, .1.nd 12.9

Results Indicate that WI* (where W - intermediate mev for Bll; 15. 1 mev for C1 2 ; 9.2 and 10.5 m,-v for

bosons) decays predominantly into leptons and pions. N
1

4; and 11.6 mev for SI
2 8

. No excitations wete ob-

The W * has a much longer lifetime, and It decays served for 016 below 15 mev, and no excitations were

predominantly into K particles, observed in Ca
4 0 

beiow the giant resonance for 160'
electron scattering. (Contractor's abstract)

2848
2850

Stanford U. Dlv. of Engineering Mechanics, Calif.
St'•nford U. High-Energy Physics Lab., Calif.

COMPUTATION OF THE COMPRESSIBLE LAMINAR
BOUNDARY-LAYER FLOW INCLUDING DISPLACE- SCATTERING OF HIGH-ENERGY POSITRONS FROM
MENT-THICKNESS INTERACTION USING FINITE- PROTONS, by D. Yount and J. Pine. [1962] 332 fn!.
DIFFERENCE METHODS, by 1. Fltgge-Lotz and F. G. diagrs. table, refs. (Rept. no. HEPL-263) (AFOSR-
Blottner. Jan. 1962 1135kp. incl. diagrs. refs. (Tech- J480) (Sponsored jointly by Air Force Office of Scien-
nical rept. no. 131) (AFOSR-2206) (AF 49(638)550) tific Research, Atomic Energy Commision, and Office
AD 273983 Unclassified of Naval Research under [N6onr-251 16])

Unclassified
The equations for the laminar compressible boundary
layer are presented along with the necessary bouneAry Also blshed in Phys. Rev., v. 128: 1842-1849,
conditions. The equations are nondimenslonalized4, No7v18,162-
which results in using quantities of the same or-ter of
magnitude better suited for computations. Tho bound- Positron and electron beams from the Stanford Mark lfl
ary-layer equations are also modified using tMe lin~ar accelerator have been used to inv::stigate the im-

SHowarth-Dorodnitsyn transformation, which results portance of 2-photon exchanges in elec'. on scattering
in equations advantageous for numerical co.mputation from the proton. The scattering cr(ss sections for
when the flow is hypersonic. Since the bjundary condi- positrons and electrons have bef-zi compared at 200 and
tin•s require that the enthalpy and velocity be known at 300 mev for q2 (the square of the 4-comentum transfer)
the outer edge of the boundary layer, the necessary from 0. 3 to 5.2 F-

2

formulas are presented to calculate the exterior flow, anom 2-phto n . The results saow no evidene Of

provided the pressure distribution t.s known. Finally, anomalous 2-photon ofects and verio y fh2 correctness

the characteristic values of the boundary layer (shear- of the firse Born approxrmation form factor an lysis to

Ing stress, heat transfer, and displacement thickness) 2.Th e a rcen o2 theror tis with o h
are defined. (Contractor's abstract) q. The variation of the cross sections with q has

also been measured with high accuracy. The specific
ionizations of 300-mev positrons and electrons in hydro-

2849 gen at one atmosphere have been compared in the coursf
of the experiment, and found to be equal to within ± 0. 3%.

Stanford U. High-Energy Physics Lab., Calif. (Contractor's abstract)

NUCLEAR EXCITATION BY 180' ELECTRON SCAT- 2851
TERING, by R1 D. Edge and G. A. Peterson. July
23, 1962, 6p. incl. d:agrs. tables, refs. (AFOSR- Stanford U. High-Energy Physics Lab., Calif.
J331) (Sponsored jointly by Air Force Office of Scien-
tific Reearch, Atomic Energy Commission, and Office PHOTOPROTONS FROM OXYGEN, FLUORINE, NEON,
of Nival Research under N6onr-25116) ALI V0008 AND OTHER LIGHT ELEMENTS, by W. R. Dodge and

Unclassified W. C. Barber. [1962] [26]p. incl. diagrs. tables, iefe.

(AFOSR-J500) (Sponsored jointly by Air Force COfice of
Also Phys. Rev., v. 128: 2750-2755, ScientifIc Research, Atomic Energy Commission, and

c 15 1Office of Nav.l Research under N6onr-25116)
Unclassified
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Also published in Phys. Rev., v. 127: 1746-1771, The magnetic dipole disintegration of the deuteron has
Sept. 1, 1962. been measured for excitation energieu up to 16 mev in

the presence of relatively small electric multipole con-
The (y, p) reaction in 0, F, Ne, and C has been studied tributions by using a method of inelastic electron scat-
with electrons of energies up to 36 mev. Survey stud- tering at 1800. Electrons of initial energy 41. 5 mev
ies were made of the Al, Ar, and B (y,p) energy sper- were magnetically deflected before and after scattering
tra. It has been theoretically predicted and received so that those scattered at 1800 entered a magnetic spec-
i•rtial experimental verification that there is a I to I trometer set at 180° with respect to the incident beam.
correspondence between electron- and photon.-induced The experimental cross sections measured relative
reactions, and that one can assume, when analyzing to elastic scattering from the proton are higher than pre-
eicetron-productior, yields, that the electron has as- dicted by the electrodisintegration theory of Jankus. The
sociated with it a virtual-photon spectrum, similar to discrepancy may be an indication of mesonic exchange
the real-photon bremsstrahlung spectrum. The elec- currents which are not included in the Jankus theory.
tron production yields were analyzed with the use of the (Contractor's abstract)
El virtual-photon spectrum to obtain ay,,p). The proton
yields and corresponding cross section of 0, F, and Ne
contain more than 2 peaks or resonances. Ne has a 2854
series of well-resclved, evenly spaced p(xks whose
envelope has the usual giant-resonance shape. The Stanford U. [High-Energy Physics Lab. ] Calif.
peaks occur at laboratory proton energies of 3.20,
3.70, 4.58, 5.80. 6.65, 7. 75, 8.65, 9.40, and 11.40 NEUTRON FORM FACTORS AND NUCLEON MODELS,
mev. The final-state properties of the Ne protons by C. de Vries, R. Hoistadter, and R. Herman. 119621
fr.c m 4 to 10 mev and the 0 protons from 9.2 to 12..4 [5]p. incl. diagrs. refs. (AFO6R-64-0047) (In coop-
mcv were determined to within 20% by excitation experi- eration with General Motors Corp. ) (Sponsored jointly
ments. Angular distxibution measuremerts over a con- by Air Force Office of Scientific Research, Atomic En-
siderable region of the giant resonances are presented ergy Commission, and Office of Naval Research under
for 0, F, Ne, and C. (Contractor's abstract) IN6onr-25116D) Unclassified

Presnted at meeting of the Amer. Phys. Soc.,
2852 New Yozx, Jan. 24-27, 1962.

Stanford U. [High-Energy Physics Lab. ' Calif. Abstract published in Bull. Amer. Phys. Soc., Series
1l, v. 7 45, Jan. 24j 1962.

INELASTIC ELECTRON SCATTERING FROM V
5 1

, by
I. W. Kendall and I. Talmi. July 16, 1962 [31]p. incl. Aso p2lished in Phys. Rev. Ltrs., v. 8: 381-385,
di•grs. tables. (Rept. no. HEPL-261) (AFOSR-J501) May T, 1962. Title varies)
(Sponsored jointly by Air Force Office of Scientific Re-
search, Atomic Energy Commission, and Office of Recent data has been obtained on the neutron form fac-
Naval Research under N6onr-25116) Unclassified tors from new investigations of the electrodisintegra-

tion of the deuteron. An analysis based on the Durand-
Also published in Phys. Rev , v. 128: 792-800, Oct. Goldberg approximation to the peak cross section gives
S15, 1962. Fin values smaller than those found previously using

the modified-Jankus theory but in agreement with thesL
Shell-model predictions of the relative inelastic elec- results within the earlier experimental errors. F2n
tron scattering cross section for excitation of the first values are in close agreement with those found previ-

4 excited .states of V
5 1 

are made using effective sngie- ously. New values of the parameters in recently pro-
part:cle operators and the known configurations of these posed models of the nuc.eons will be given. The effect
states. The predicted crosssections for excitation of 3 of deuteron final-state interact'ins on the determina-
of these levels are compared with measured scattering tions of the form factors will i discussed.
cross sections determined at scattering angles less
than 60' using electrons of primary energy 183, 300,
and 600 mev. (Contractor's abstract) 2855

2853 Stanford U. [High- Fnergy Physics Lab. ]Calif.

Stanford 13. High-Energy7 ;nysics Lab., Calif. ANGULAR DISTRIB•UTflIONS AND BOUND-NUCLEONFORM FACT0P,£ BY ELECTRC.4-PROTON COINCI-
DEUTT-RON MAGNETIC DIPOLE DISINTEGRATION BY DENCE DETECIION IN INELASTIC ELECTRON-
180 ELECTRON SCATTERILG, by G. A. Peterson DEUTEION SCATTERING (Abstract), by D. Aitken and

R. Hofstadter. (19621 [l1p. [Sponsored jointly by Air
and W. C. Barber. f1962] [9)p. (Rept. no. HEPL-260) Force Office of Scientific Research, Atomic Energy
(AFOSR-J.07.) (Sponsored jointly by Air -orce Office
of Sclentif" "Ieearch, Atomic Energy Commission, Commission, and Office (A Naval Research under

and Office of' val Research under N6onr-25116) N6onr-251161 Unclssified

Unclassified Presented at meeting of the Amer. Phys. Soc.,

Also published in Phys. Rev., v. 128: 812-820, Oct. Washington U.. Seattle, Aug. 27-29, 1962.
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Published in Bull. Amer. Phys. Sec., Series II, v. 7: 2857
U Aug-A. 2i7, 1962. Stanford U. [High-Energy Physics Lab). J Calif.

An experiment is now under way at Stanford to stuly the

angular distribution of outgoing protons from inelastic ELECTRIC AND MAGNETIC FORM FACTORS OF THE
e-vctron-deuteron scattering by means of electron.. He 3 NUCLEUS (Abstract), by H. Collard and R.
proton coincidence detection. It is felt that a systo- Hofstadter. [1982] [lp. (Sponsored jointly by Air Force
matie investigation of this sort will detect any cha ge Office of Scientific Research, Atomic Energy Commis-
in the free-particle form factors resulting from nu- sion, and Office of Naval Research under N~onr-25116)
cleon-nucleon binding, including exchange affects, and Unclassifido
will, in addition, provide limits on the magnitude 0f
final-state interaction effects. Counter absolute i!ffi- Presented at meeting of the Amer. Phys. Soc.,
clencies and coincidence radiative corrections are de- Waahington U., Seattle, Aug. 27-29, 1962.
termined by normalizing e-p coinc:dence cross cec-
tions from H2 with the proton values. The over-all car- Published in Bull. Amer. Phys. I~oc., Series 1I, v. 7:
rection is -16%. Considerable machine time has been 4T8Ii9,A.F2 1962.
spent on one point-incident electron energy of 500 mev,
and electron acattering angle of 75'. The coincidence Differential cross sections for elastic scattering of elec-
cross section d 3 v/dfledtn dE' has been determined with trons from gaseous He 3 have been measured for incident

r l ne electron energies between 100 and 700 mev at electrona probable error of less thin 10%, and compared with a angles from 40' to 135'. Absolute cross sections werecalculation by Durand using a Hulthen wavefunction for obtained by normalization with proton cross sections at
the deuteron and assuming free-proton form factors.
Experiment shows a value -.20% smaller than predicted. every measured poin' The He 3 cross sections were
Relativistic corrections, D-state ctmtributions, and equated to a Rosenbluth-type formula, using the charge
cross sections with other potential models are being and measured magnetic moment of the He 3 nucleus. In
calculated for comparison. this way, the He 3 form factors F,(q2 ) and F2 (q2 ) were

determined in the range q 2 = 1 - 5 F- 2 . The values of
2856 F1 were fitted approximately by means of a Gaussian

Stanford U. [High-Energy Physics Lab. ] Calif. charge-density distributior, with rms radius 1. 86 * 0. 19
F. F can be fitted approxldaately with a magnetic-mo-

DETECTION OF s MEONS IN THE PRESENCE OF ment 3ensity distribution corr espondirg to a Gaussian of
ELECTRONS USING A NaI(TI) DETECTOR (Abstract), rms radius 1.68 * 0. 17 F. Corresponding results are
by S. Berezin, R. Hofstadier, and M. R. Yearian. also found with other models, such as the hollow expo-
[1962] [lp. (Sponsored jointly by Air Force Office of rential, with radii of 2.07 and 1. 90 F for the electric
Scientific Research, Atomic Energy Commission, and and magnetic distribution, respectively. Thus, in lie3 ,
Office of Naval Research under [N6onr-25116D the magnetic distribution is smaller in geometric size

Unclassified than the charge distribution.

Presented at meeting of the Amer. Phys. Soc.,
Stanford U., Calif., Dec. 27-29, 1962. 2858

Published in Bull. Amer. Phys. Soc., Series a1, v. 7: Stanford U. [High-Energy Physics Lab. ] Calif.
620, DeTI, 27,1962.

ELECTRON-DEUTERON SCATTERING AT HIGH-MO-
Pions have been observed in the momentum range 300- MENTUM TRANSFER (Abstract), by E. F. Erickson and
500 mev/c that are produced in a liquid-deuterium H. W. Kendall. [1962] [l1p. (Sponsored jointly by Air
target by the electron beam of the Stanford Mark III Force Office of Scientific Research, Atomic Energy Coin-
linear accelerator. The detector is used at the exit of mission, and Office of Naval Research under [N6onr-
the 72-in. magnetic spectrometer and employs a 25J1CC Unclassified
3 x 3-in. NaI(TI) crystal gated by a plastic scintillator.
The pulse heighn- due to the ionizing v- mesons and the Presented at meeting of the Amer. Phys. Soc.,
electromagnetic shower of the accompanying electrons Stanford U., Calif., Dec. 27-29, 1962.
are displayed on a multichannel pulse-height analyzer.
The plons give a sharp peak superimposed on the broad, Published in Bul'. Amer. Phys. Soc., Series 7I, v. 7:
electron shower spectrum. As the momentum is in- 2 1962.
creased, the position of the pion peak is virtually un-
changed while the shower spectrum shifts to higher Elastic electron-deuteron scattering cross sections have
pulse heights so that greater separation is achieved at been measured for 4-momentum transfer q in the range
the higher momenta. The s- detection Is checked by 2.4-4. 1 17-1 by detecting the recoil deuterons. Results
observing ,r4 mesons without a background of electrons. are presented and compared with previous experimental
The pure-electron spectium can be determined by work at lomer values of q, and with the predictions of
eliminating p:ons from the analyzing magnet by choice of the Jankus theory using various deuteron models and the
kinematics. The metihod promises to be very useful for i:perumental e lues of the nucleon form fdctors. The
finding the e---r ratio in deuterium for electroproduced "quadrupole" distribution is observed to dominate the
plans and for many other processes. scattering at the higher-momentum transfers.
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2859 them. Details of the experiment and analysis are Vre-
st'nted along with the results, which are in general agree-

Stanford U. High-Energy Physics Lab., Calif. ment with those described by Bumiller, Croisslaux,
Dally, and Hofstadter. (see item no. 2762, Vol. V)

ELECTRON-PROTON COINCIDENCES IN INELASTIC
ELECTRON-DEUTERON SCATTERING, by M.
Croisstaux. June 1962 [52]p. incl. diagrs. refs. 2861
(Rept. no. HEPL-264) (Sponsored jointly by Air Force
Office of Scientific Research, Atomic Energy Commis- Stanford U. (High-Energy Physics Lab. I Calif.
sion, and Office of Naval Research under N6onr-25116)
AD 414692 Unclassified HIGH-ENERGY ELECTRON SCATTERING FROM C12

Also published in Phys. Rev., v. 127: 613-616, July AND 016 (Abstract), by H. Crannell. [1962] [lip.
A5s, p e n(Sponsored loint~y by Air Force Office of Scientific Re-

"search,, Atomic Energy Commission, and Office of

Electron-proton coincidences in inelastic electron- Naval Research under [N6onr-25116) Unclassified

deuteron scattering were detected under the following Presented at meeting of the Amer. Phys. Soc.,
conditions: incident beam energy 500 mev; electron Stanford U., Calif. Dec. 27-29, 1982.
scattered at 750 and 359 mev; proton detected at 40023t
(the q direction for the e-p elastic scattering). The co- P,,blished in Bull. Amer. Phys. Soc., Series IL V. 7:
incidence cross-section with a D2 target was found to be 620, De-c.2, 1962.

(4. 2 ± 0.8) x 10-32 cm 2 /sr 2 mev. The experimental
result agreed, within the statistical errors, with the An experiment is in progress to measure the di1fferentlal
value calculated from a theory of Durand. One may cross section for elastic and inelastic scattering of
conclude that proton form factors In a bound state and electrons from C1 2 and 016 with incident electron ener-
the free state do not differ significantly. gies of 600 and 800 mev. Momentum transfers of

greater than 3.2 F"1 have been studied. Absolute elas-
tic-scattering cross sections are obtained by normaliza-

2860 tion with proton cross sections. The use of a 10-channel
counter system, with a resolution of 0. 37%, allows the

Stanford U. [High-Energy Physics Lab. I Calif. 4.4- and 9. 6-mev levels in C12 and the 6. 6-mev levels

HIGH-ENERGY ELECTRON-PROTON SCATTERING in 016 to be resolved. Cross sections for these levels
AT 180° (Abstract), by P. A. M. Gram and E. B. are meaEured, subject to the usual errors involved in
Dally. (1962]11lp. [Sponsored jointly by Air Force radiative unfolding. A phase-shift anaxysis of the data
Office of Scientific Research, Atomic Energy Commis- is planned.
sion, and Office of Naval Research under N6onr-25116]

Unclassified 2862

Presented at meeting of the Amer. Phys. Soc., Stanford U. High-Energy Physics Lab., Calif.
Washington U., Seattle, Aug. 27-29, 19132.

INELASTIC ELECTRON SCATTERING, by W. C.
Published in Bull. Amer. Phys. Soc., Series 13, v. 7: Barber. 1962, 42p. incl. dlagrs. tables, refs. (Spon-
489, Aug. 27, 1962. sored jointly by Air Force Office of Scientific Research,

Atomic Energy Commission, and Office of Naval Re-
Absolute ci oss sections for elastic electron-proton search under N6onr-25116) Unclassified
scattering at 1800 have been measured in the momentum
transfer squared (q2 ), range 5.64 to 20.2 F- 2 by detect- Published in Ann. Rev. Nucl. Sci., v. 12: 1-42, 1962.
ing recoil protons at 0' with a magnetic spectrometer
and counter telescope. At each of 5 fied values of q2, This review is concerned with the exploration of nuclearcruss sectors wtre also measured for protons recoil- energy states by means of inelastic electron scattering.
crnss sections w5,r alsh mhesuredt foreproec oil- energThis entire review is limited to cases where scattering
ing at 100 and 15°, with the incident electron energy of electrons (negative or positive) produces the nuclear
programmed to maintain q2 constant. The Rosenbluth excitation. The subject is limited still further by ex-
corss-section formula which describes :ha process can, cluding those inelastic processes where mesons P;-e pro-
at constant q2 , be represented by a straight line: duced. The excitation energies at 100 mev or less are
do d.O vs cot2 /2 where S is the scattered electron considered. The theory of inelastic electron scattering
angle. Combining sets of 3 cross sections at constant is discussed in chapter U. Included are the cross sec-
q 2, a least-squares fit of a line to the data data was tions for scatterinF with rnuclear excitation as calculated

niade. The intercept, which is the point at !8(', deter- by different approximate theories. In part B, the com-
peting background-producing process of bremsstrahlung

mines (F 1 + kr 2 )2 , the purely nmgnetic contribution to during elastic scattering is considered. The close rela-

the scattering process. Knowledge of both slope and tionship between the inelastic electron scattering crose
intercept enables one to solve for F1 F2 separately and section and the photon absorption cross section is dis-

cussed in part C. In chapter 11 A, the apparatus used in
to determine the statistical error to be associated with inelastic electron scatter!ing is described. Part B dis-

cusses very briefly the apparatus for electrodisintegration
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experiments, and part C consicers the possibility of this paper was an attempt to observe the anomaly in the
coincidence experiments in which the scattered elec- reaction y + p - p - ABC, where ABC :refers to the
tron and a nuclear particle are detected ý.multaneously. anomaly, without any restriction on possible decay
Chapter IV describes the experimental results and how modes of the ABC if it is a particle. Brief details of
they are combined with the theories to derive proper- the apparatus used and the corrections applied to meas-
ties of nuclear excited states. ured quantities are provided. Kinematics were arraziged

so that the ABC was produced at c. m. angle of about
90g. The properties of the ABC as measured by the ex-

2863 periment are mass = 322 * 8 mev, width - 20 mev (full
width at half maximum) and da/cdfl) c 90o = (0- 75 ±

Stanford U. [High- nergy Phwsics 1.a•b. J Calif. 0" 20) x 10-30 cm
2
/sr.

INELASTIC ELECTRON SCATTERING FROM DEU-
TERIUM (Abstract), by M. R. Yearian, R.
Hofstadter, and E. B. Hughes. [1962] flip. [Sponsored 2865
jointly by Air Force Office of Scientific Research,
Atomic Energy Commission, and Office of Naval Re- Stanford U. High-Energy Physics Lab., Calif.
search under N6onr-25116) Unclassified

MAGNETIC FORMI-FACTORS BY 180' ELECTRON
Presented at meetilg of the Amer. ?hys. Soc., SCATTERING, by G. A. Peterson. [1962) [20. incl.
Washington LT., Seattle, Aug. 27-29, 1962. diagr. (HEPL-277) (Sponsored jointly by Air Force

Office of Scientific Reseach, Atomic i * ergy Commis-
Published In Bull. Amer. Phys. Soc., Series Il. v. 7: sion and Office of Naval Research under IN6onr-25116])
8, A._u7TI, 1982. Unclassified

A new series of high-accuracy investigations has been Published in Phys. Rev. IArs., v. 2: 162-163, Sept. 1,
started to determine the form factors of the neutron by
the inelastic scattering of high-energy electrons from
deuterium. Several new techniques are used to im- Measurements of magnetic scattering of 180' are possi-
prove the accuracy of the data. Thin liquid-hydrogen ble without finding the usual angular distribution of scat-
and deuterium targets are used in place of more-con- tering electrons but in order to accomplish such meas-
ventional long targets. The thin targets reduce the urements special techniques are described and the re-
radiation corrections and also the bacirgrounds from sults are provided for elastic scattering from equivalent
photoinduced reactions, such as pion production. We Li

6 
and Li

7 
targets. It is pointed out that data taken

are also using a 10-channel ladder of scintillation over a larger range of momentum transfers than avail-
counters backed up by a large Cerenkov counter as our able in the experiment describe-d could provide addi-
detector. This detector permits colletting data at 10 tional Information about ground --ate wave functions
different scattered electron energies simultaneously, that can be obtained by conventional electron scattering
thus Improving the resolution as well as reducing the
time necessary to collect data. Finally, we collect a experiments.
very large amount of data at each energy and angle,
taking hydrogen and deuterium points with high accu- 2866
racy. The over-all atccuracy of the points is better

than 3%. Preliminary data are presented for q
2 values Stanford U. [High-Energy Physics Lab. I Calif.

of 5. 0 and 10. 0 F-2. The analysis is made using both NEW ABSOLUTE CROSS SECTIONS FOR ELECTRON
the peak method and the area method. Values of the SCATTERING BY THE PROTON (Abstract), by T. [J. 1
neutron form factors are presented. Janssens, R. liofstadter and others. [19621 [1k.

[Sponsored jointly by Air Force Office of Scientific Re-
2864 search, Atomic Energy Commission. and Office of

Naval Research under N6onr-25116] Unclassified
Stanford U. [High-Energy Physics Lab. J Calif.

Presented at meeting of the Amer. Phys. Soc.,
LOW-MASS ANOMALY IN PHOTOPRODUCTION OF Washington U., Seattle, Aug. 27-29, 1962.
PION PAIRS, by B. Richter. (1962] [4k. incl. diagrs.
table, refs. (Sponsored jointly by Air Force Office of Published in Bull. Amer. Phys. Soc., Series I1, v. 7:
Scientific Research, Atomic Energy Commission, and -7, 1962.
Office of Naval Research under N6onr-25116)

Unclassified Absolute electron cross sections were measured using
a fMat, thin-walled hydrogen target. Lucite and liquid

Published in Phys. Rev. Ltrs., v. 9: 217-220. Sept. I, Cerenkov counters were employed to check detector ef-
"Mr6' ficiency and cross sections with the 2 detectors agreed

to 2%. The cross sections at q
2 = 10 F-

2 
were analyzed

An anomaly in the production of pion pairs in the reac- by the slopee-intercept method to give preliminary values
3

tino p + d - He + 2w has been previously observed. It for the Dirac and Paull form factors of F1 = 0. 478 *
occurs in the isotopic spin state T = 0 of the 2 plons 0. 020 and 2 = 0.353 * 0.015. Both the measured cross
and is Interpreted as being caused by a final-state in-

teraction of the 2 pions. The experiment described in sections and the form factors are in excellent agreement
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with values previously obtained using polyethylene tar- 2869
gets and a carbon-subtraction method. The thin stain-
less-steel target windows have the advantage of small Stanford U. High-Energy Physics lab., Calif.
background and the disadvantage of bulging under pres-
sure. Radiative corrections evaluated by the Tsai PRECISE NEUTRON AND PROTON FORM FACTORS
method were applied. With background only a few per- AT LOW MOMENTUM TRANSFERS, by D. J. Drickey
cent of the peak, we were able to make measurements and L. N. Hand. [1962] [41p. incl. diagre. tables, refs.
farther out on the tail and so required smaller cirrec- [Rept. no. HEPL-281] (Sponsored jointly by Air Force
tions than previously. The target thkckness was meas- Office of Scientific Research, Atomic Energy Commis-
ured optically through a hole in the heat shield and, at sion, and Office of Naval Research under [Neonr-251.16D
the temperature and pressure used, showed an 18% in- Unclassified
crease. Further analysis and elimination of error is
in progress. Also published in Phys. Rev. Ltrs., v. 9: 521-524,

Dec. 15, 1962.

2867 An attempt to determine the neutron charge form factor
GEp by measuring precise values of the ratio of elastic

Stanford U. [High-Energy Phybics Lab. I Calif. electron-deuteron scattering to the elastic electron-pro-

NEW DETERMINATIONS OF PROTON FORM FACTORS ton scattering, was made in the range of momentum

(Abstract), by T. J. Janssens, R. Hofstadter and transfer 0. 3 s q
2 - 2- 2F-

2
. The experimental procedure

others. [1962] [lip. (Sponsored jointly by Air Force employed a beam of electrons from the Stanford linear

Office of Scientific Research, Atomic Energy Commis- accelerator which pass through an Al cup containing either

sion, and Office of Naval Research under [N6onr-25116]) liquid hydrogen or deuterium into an efficient Faraday

Unclassified cup. Scattered electrons were detected in a Cerenkov
counter after passing through a magnetic spectrometer.

SPresented at meeting of the Amer. Phys. Soc., The results obtained were G = 0- 00 + 0.01 for 0.3 3

Stanford U., Calif., Dec. 27-29, 1962. q
2 

< 2- 2F-
2

, and at q2 = 1- 6 F-2 G was deduced to

Published in Bull. Amer. Phys. Soc., Series II, v. 7: be 0850 ± 0010. The ratio of the rms magnetic and
,D ,1electric radii is unity to within 4%. Many corrections

were employed and agreement was obtained with a value

New absolute electron-proton cross sections have been of GEp from a previous accurate determination.

measured at values of the momentum transfer squared

(q2) up to 32 F-
2

. The data at large angles and ener-
gies provide new information on a possible flattening
of the cross sections previously reported (see item no.
2762, Vol. V). Indications are that the flaftiing is Stanford U. High-Energy Physics Lab., Calif.
:ess than previously thought by about I standard devia- STUDY OF NUCLEAR MAGNETIC TRANSITIONS BY
tion and is on the borderline of experimental error. ST ICLECR CATTRASG O b .

The new cross sections have been combined to yield new INELASTIC ELECTRON SCATTERING, by W. C.
Barber, J. Goldemberg and others. [196;I [21p. I.

values of proton form factors for large q
2 up to 30 F-

2 . dlagrs1 tables, refs. (Rept. no. HEPL-276) (Sponsored

The extended form factors are compared to the Clemen- iointly by Air Force Office of Scientific Research, Atom-
tel-Villi double-resonance theoretical model. ic Energy Commission, and Office of Naval Research

under [ N6onr-25116) Unclassified

2868 Also published in Nuclear Phys., v. 41: 461-481,
Mar. 1963.

Stanford U. High-Energy Physics Lab., Calif.
The energy spectrum of inelastically scattered electrons

POSSIBLE EVIDENCE FOR A RETARDATION TERM at 1W0O was mt •red for 41.5 mev electrons from the
IN LOW- ENERGY zr PHOTOPRODUCTION, by D. J. Stanford Mark U ..-anear Accelerator for the following
Drickey and R. F. Mozley. 11962 1,71. incl. dlagrs. elements: iD2, 3Li6', 3Li7 7N14, 16, 9F9, 210 ,
table. (Sponsored jointly ty Air Force Office of Scien-
tific Research, Atomic Energy Commission, and Office II , 12 Mg, 1327, 15P3, 1632, 18A40, 19K39,
of Naval Research under N6onr-25116)

Unclassified 2 0 Ca
4 0 

and 8 3 13i
2 0

9. Some of the elements investigated

Published in Phys. Rev. Ltrs., v. 8: 291-292, Apr. show clear evidence of excitation of nuclear levels. It

is shown that these excitations are most likely due to
magnetic dipole transitions. The experiment was per-

Polarized bremsstrahlung war- used to study the asym- formed under conditions in which the "long wave approxi-

metry of - photoproduction perpendicular and parallel mation" is approximately valid, so radiation widths were
to the electric vector at 235 mev (120), 285 mnev (90) derived for the excited states. A comparison is made
and 335 mev (60). Significant disagreement with theory with the single particle model predictions. A syste-

and 35 ev 60) Sinifcan . isareeentwit thorymatic behavior of some MI transitions in light nuaclei
at 235 mev points to possible contributions of retarda- sgted re ntly by s Iratis s o bighe nuta.
tion-like terms due to a and wc mesnns. suggested recently by Kurath is supported by the data.
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The radiation tail was investigated in some detall and ing of electrons by He 4 at 180' where the charge scatter-
the large-angle bremsstrah!ung formula of McCormick, ing Is zero. The experiment was perforu.ied at a mo-
Keiffer and Parzen was found to agree with the data for mentum transfer of q = 0. 44 X10 13 cminI and indicate
gas targets. (Contractor's abstract) that the electric dipole moment of the electron is

<_. 10-15 e cm, where e is the charge at the electron.

2871 (Contractor's abstract)

Stanford U. High-Energy Physics Lab., Cal.

DETERMINATION OF THE DEUTERON FORM FAC-
TOR FROM COHERENT er PHOTOPRODUCTION, by Stanford U. High-Energy Physics Lab., Calif.
J. L FriedmanandlH. W. Kendall. 11962][6]. incl.
diagr.s tables, refs. (Rept. no. HEPL-273) (AFOSR- MAGNETIC ELASTIC SCATTERING OF ELECTRONS
J488) (Sponsored jointly by Air Force Office of Sclen- BY LIGHT NUCLEI, by J. Goldemberg and Y. Torizuka.
tific Research, Atomic Energy Commission, and Office [1962] 1161p. incl. diagrs, table, refs. (Rept. no.
of Naval Research under Nonr-22567) AD 407863 HEPL-269) "(AFO6R-J524) (Sponsored jointly by Air

Unclassified Force Office of Scientific Research, Atomic Energy
Commission, and Office of Naval Research under [Nonr-

Also publishxl lb Phys. Rev., v. 129: 2602-2807, 22567]) UnclassifiedM•ar. 15, 1963/".
Also published in Phys. Rev., v. 129: 312-315, Jan. 1,

Coherent photopi )duction of i' mesons from deuterium I'6.-
has been used to measure the deuteron form factor.
Measurem'ents of the production cross section were The elastic scattering of 41. 5-mev electrons was meas-
carried out for photon energies from 470 to 514 mev by ured at -180* where the charge scattering is very small
detecting momentum-analyzed recoil deuterons. These so magnetic scattering stands out more clearly. Meas-
measurements were analyzed in terms of the lipulse urements were made for 111, D2, 2He 4 , 6, 3I7,
approximation calculation of Hadiliannou. The deuteron 1 2 3Li
form factor has been determined in the range of mo- Be 9  B10  B1 l C1 2  N14 , 8016, 9F 1 9 , ON, 2 0,
mentum transfers from 1.74 to 2.74 F-

1. The results 4 B, ' l ' ' 17

are consistent with the predictions of a repulsive core l1 Na 2 3 , 12 Mg, 13 A12 7 , 1 5 P3 1 , 18 Ar 4 0 , 19 K3 9 , and
potential; however, there is some ambiguity in the in- 40
terpretation due to the uncertainty in the magnitude of 2 0 Ca. It is shown that the results are consistent
the multiple scattering corrections to the impulse ap- with calculations based on scattering by the magnetic
proximation. Measurements of the cross section were moment of the nuclei involved.
also made as a function of photon energy for 2 constant
momentum transfers, 1.76 and . 96 F"1 . The range 2874
of energies covered was 300 to 500 mev. The results
irdicate that there is a large reduction of the cross see- Stanford U. High-Energy Physics Lab., Calif.
lion vith respect to the impulse approximation predic-
tion near the (3,3) resonance. This is in qualitative ANNIHILATION IN FLIGHT OF 200 AND 800 MEV
agreement with calculated corrections arising from POSITRONS, by A. Brown-an and J. Pine. [19621 [6kp.
multiple scattering of the meson in the deuteron. The nc. dtagr, table, refs. (Rept. no. HEPL-266)
measurements show that this deviation decreases as (AFOSR-J543) (Sponsored Jointly by Air Force Office
the photon energy increases in the region above reso- of Scientific Research, Atomic Energy Commission, and
nance. (Contractor's abstract) Office of Naval Research under Noar-22567) AD 408015

Unclassified

2872 Also published in Nuovo Cimento, Series X, v. 27:
850-855, Feb. 16, 1963.Stanford U. High-Energy Physics ..•b., Calif.

The total cross-sections for annihilation in flight of 200
UPPER LIMIT OF THE ELECTRIC DIPOLE MOMENT and 800 mev positron- have been measured. The ratio
OF THE ELECTRON, by J. Goldemberg and Y. of the 2 cross-sections has been determined to an accu-
Torizuka. Aug. 24, 1962 [5]p. incl. diagr. table. racy of 2. 5% and is in accord with theory, while their
(Rept. no. HEPL-268) (AFOSR-J489) (Sponsored absolute values are about (5 * 2. 5)1% low. From the
joiatly by Air Force Office of Scientific Research, measured ratio, there is no evidence for a deviation
Atomic Energy Commission, and Office of Naval Re- from theory which depends on the momentum transfer.
search under Nonr-22567) AD 407861 The possible discrepancy in absolute value may arise

Unclassified from systematic corrections to the experiment. (Con-
tractor's abstract)

Also .isd in Phys. Rev., v. 129: 2580-2581,

A new upper limit on the electric dipole moment of the
electron is established by measurements _! the scatter-
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2875 between 5' and 45°. The data are characterized by the
ratio R, defined as [(da/dw)_ -[(dc/dw /(daidw)_ +

"Stanford U. High-Energy Physics Lab., Calif. (do/dw)L,, where the - and + subscripts refer to elec-
6 tron and positron cross sections. In first Born approxi-

INELASTIC ELECTRON SCATTERING STUDIES: Cu63 mation R = 0. However, interference between 2-photon

1I115, Ta
1 8 1, Pb

2 0 8
, AND B1

20 9
, by 11. W. Kendall and 1-photon Feynnman diagrams changes sign for elec-

and J. Oeser. [1962] (141p. Incl. diagrs. table, refs. tron scattering relative to positron scattering. Hence,

(Rept, no. HEPL-282) (AFOSR-J647) (Sponsored joint- R yields information about 2 photon exchanges, and de-
ly by Air Force Office of Scientific Research, Atomic pends on the static charge distribution CE the nucleus asEnergy Commission, and Office of Nati al Research un- well as on dynamical effects such as nucleon polariza-

der Nonr-22567) Unclassified bility. The experimental results will be presented and
discussed.

Also published in Phys. Rev., v. 130. 245-258, Apr. 1,
2877

Measurements were made of the cross sections for f cat-
tering of electrons of primary energies from 183 mev
to 600 mev from Cu63, In

11 5
, Ta

1 8 1
, Pb

2 0 8
, and Bi

20 9
, EXCITATION OF ISOMERIC STATES IN Rh

10 3 
AND

using high-resolution detectors. A number of E2, E3, In1 1 5 
BY ELECTRONS (Abstract), by T. H. Crawford,

E4, and two E5 transitions were induced with nuclear
excitations up to 7 mev. The levels excited have en- J. Goldemberg, and W. C. Barber. [19821 l11p.
hanced gamma-decay rates to the nuclear groudl states. (Sponsored Jointly by Air Force Office of Scientific Re-

In the odd-A nuclei most of the observed transitions search, Atomic Energy Commission, and Offce of
were to clusters of near-similar states. The resultsare Naval Research under [No-r-22567]) Unclassified
compared in detail to studies of (p,p'), (d,d'), (a,a'), Presented at meeting of the Amer. Phys. Soc.
and (n,n') reactims in the same nuclei. Great similari- stnted alif De 27-29 196s.
ties between these and the (e, e') are established. It is Stanford U., Calif., Dec. 27-29, 1962.

shcwn how the combined results can be used to deter-
mine the disposition and intensities of the levels within Pu4,ised In 1962.

the clusters and how these are related to the discrete-

energy core excitations in neighboring even-even nuclei. Yield curves for the production of the 54-mm isomeric
Data taken at high momentum transfer show that ine-
lastic electron scattering continues to be dominated by state of Rh

1 0 3 
and the 4. 5-h state of In

1 1 5 
were meas-

excitation of collective states in disagreement with pre- ured both for electrons and bremsstrahlung of energies
dictions based on present understanding of the process. between 5 and 40 mev. The electrons were produced by

Excitations seen in both Bi
20 9 and Pb

2 0 8 
at about 5. 8 the Mark II Stanford linear accelerator, and the irradi-

mev are identified as leading to collective states in ations were made with the usual "stacked-foil" methad.

these nuclei. They are probably E5 transitions although The ratio of electron/photon yield is sensitive to the

E4 ass~grmnents cannot be excluded. The collective multipole character of the absorption process. The re-
sults show that the absorption mechanism in the reac-

states are not seen in Ta 
1 8 1 

and Au
1

9 in (e, e'). tions Rh1
0 3 

(y,7y')Rh
1 0 3

* and In
1 1 5

(-', r') In
1 1 5

0 is

dominantly electric quadrupole up to about 10 mev and
charges to dipole for energies greater than that. This

2876 behavior of the cross section explains the 2 resonances
found previoLsly in the cross sections for the above re-

Stanford U. [High-Energy Phy!,ics Lab. ) Calif. actions. The reactions Rhl
0 3

(y,2p)Tc
1 0 1 

and Rh
10 3

ELASTIC SCATTERING OF HIGH-ENERGY POSIrRONS (,, 2n)Rh
1 0 1 were -lso measured daring the c-urse of

FROM HYDROGEN COBALT, AND BISMUTH (Ab- the experimenit.

stract), by D. Yount and J. Pine. [1962] (lp. (Spon-
sored jointly by Air Force Office of Scientific Research.
Atomic Energy Commission, and Office of Naval Re- 2878
search under INonr-22567]) Unclassified

Z'. Aford U. [High-Energy Physics Lab. ] Calif.
Presented at meeting of the Amer. Phys. Soc.,
New York, Jan. 24-27, 1962. PHOTOPRODUCTION OF v MESONS FROM HYDROGEN

AND DEUTERIUM (Abstract), by M. Baziro and J. Pine.
Published in Bull. Amer. Phys. Soc., Series I. v. 7: [1962] [1 ]p. (Sponsored jointly by Air Fczrce Oftice of
46, • 1962. Scientific Research, Atomic Energy Commission, and

Office of Naval Research under fdonr-22567D
A beam of about 4 x 108 positrons per second has been Unclassified
obtained with energy 300 mev (or lower) and energy
spread * 1%. Elastic scattering of pcsitrons relative Presented at meeting of the A: .. Phys. Soc.,
to electrons has been measured f!r hydrogen at 200 New York, Jan. 24-27, 1962.
rnev, 30%; 300 mev, 30', 45%, and 130'. Scattering
at 300 mev has also been measured for cobalt at four Published in Bull. Amer. Phys. Sco,., Series LI, v. 7:
angles between 10" and 40o and for bismuth at 6 angles 48, Jan. 24, 1962.
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Diferential cross sections for s* photoproduction from 2881
hydrogen have been measured for photon energies from
165 to 200 mev. The mesons are identified by momen- Stanford U. Microwave lab., Calif.
turn and range, as determined by a magnetic spectrome-
ter and counter telescope. At 180-mey photon energy, FERRIMAGNETIC RELAXATION MEASUREMENTS
the angular distribution from 30 to 150 In the center- AND MICROWAVE CIRCUIT PROPERTIES OF FER-
of-mass system has been measur-ed. Data at higher RITE ELLIPSOIDS, by L. K. Anderson. Feb. 1962
photon energies does not include the forward angles, [1701. Incl. illus. diagrs. tables, refs. (ML rept. no.
while at lower energies the backward angles are inac- 880) (AFOSR-2121) (AF 49(638)415) AD 612628
cessible. The final accuracy is expected to be s 5% Unclassified
relative uncertainties and about 5% absolute uncertainty.
The v'/1+ ratio from deuterium has also been meas- The object ot this paper is to describe the results of an
ured for a similar range of angles and photon energies. experimental investigation of relaxation processes in
In this case, the mesons are identified by momentum microwave ferrites. A new experimental procedure
and dE/dx, to avoid possible bias from the asymmetri- has been developed in which the contribution of the uni-
cal behavior of stopped pions. The final uncertainties form precessional mode to the relaxation may be sepa-
of the measured ratios are expected to be ! 5%. The rated from that of the other spint modes by controlling
results will be presented and discussed. the interaction between the ferrite sample and its micro-

environment. In contrast to previous theories, the re-
suits are valid even when the interaction is large, pro-

2879 vided that the sample is not too close to a wavegulde
wall. This "wall effect." which takes the form of a

Stanford U. Microwave Lab., Calif. shift, broadening and distortion of the resonance line,
is discussed in some detail.

REVIEW OF THE INTERACTION BETWEEN THE
GEOMAGNETIC FIELD AND THE SOLAR CORPUSCU-
LAR RADIATION, by R. Blum. Nov. 1962, 69p. incl. 2882
diagrs. refs. (ML rept. no. 975) (AFO6R-4531)
(AF 49(638)342) AD 294947 Unclassified Stanford U. Microwave Lab., Calif.

The interaction between the geomagnetic field (GMF) and PLASMA SHEATH FORMATION BY RF FIELDS, by
the solar corpuscular radiation (SCR) is investigated. H. S. Butler and G. S. Kino. July 1962, 31p. incl.
Particular attention is given to the effect of variations illus. diagrs. (ML rept. no. 917) (AFOSR-2998)
of the SCR on production of geomagnetic storms and (AF 49(638)415) AD 283839 Unclassified
auroras and to the subject of an interface separating
the GMF from the SCR. Mathematical treatment of 3 Also published in Phys. Fluids, v. 6: 1346-1355, Sept.
models for the GMF-SCR interaction are Presented. 1963.

It has been obse;-en, ;xperlmentally that the application
2880 of a radio-freq..A:" -? voltage (10 kc/sec-50 mc/sec) to

any one of several electrode configurations around the
Stanford U. Mi.:rowave Lab.. Calif. outside of a plasma discharge tube results in a constric-

tion of the luminous portion of the plasma away from the
NONLINEAR TIHZORY OF PLASMA COCILLATIONS, inner walls of the glass tube. This investigation has
by P. A. St, rrock. Jan. 1962 [251. incl. refs. established that the phenomenon is basically a radio-
(ML rept. no. 874) (AFOSR-1996) (AF 49(638)415) frequency rectification effect, leading to the formation
A) 404797 Unclassified of thick ion sheath. The inter?.ction is described mathe -

matically in terms oi a differentitl equation which has
The nonlinear properties of electrostatic waves in a an approximate solution that fits qualitatihely all the ob-
uniform, zero-temperature plasma free from mag- berved characteristics of the phenomenon. The differen-
netic field are investigated by 2 independent perturba- tial equation, in Its most general form, has also been
tion procedures. The first of these Is the derivative- solved numerically and the solution is shown to quantita-
expansion technique, applied to the Lagrangian varia- lively fit experimental observations for both radio-fre-
ble formalism. The second is ,A canonical-transforma- quency sine and square wave signals. An application of
tion procedure baspd on a Hamiltonlar description, this phenomenon as a possible external diagno,tic probe
Both proeedures lead to the same formula for the domi- technique is proposed. (Contractor's abstract)
nant (four-wave) interaction process. If the spect-um
is 1-dimensihal, the wave interaction vanishes. in
general, the effect Cf wave Interactions may be divided 2883
into 'Coherent' and 'incoherent' contributions. The for-
mer leads to a frequency displacement which may be Stanford U. Microwave Lab., Calif.
characterized by a dispersion relation. This is evalu-
ated for a test wave in a thermally excited pl-sma and INTERACTION OF MICROWAVES WITH MATTER, by M.
found to be of the standard form. (Contractor's Chodorow. Final rept. June 1962, 29p. incl. illus.
abstract, modified) dIagrs. refs. (ML rept. no. 927) (AFOSR-3000)

(AF 49(638)415) AD 284055 Unclassified

This report constitutes the general summary on the
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investigation of the "Interaction of Microwaves with 2886
Matter." Some of the topics discussed are: nonlinear
theory of plasma oscillations, plasma sheath formation Stanford U. Microwave Lab., Calif.
by RF fields, and microwave properties of ceramic
nonlinear dielectrics. Also included are the progress EVEN AND ODD INSTABILITIES IN COUPLED FER-
reports of the projects during the final quarter, su811h As RITE SPHEaOIDS, by B. A. Auld and C. H. Holmes.
ferrimagnetic resonance in ferrites, noise in plasmas, Oct. 1962. [3jp. incl. illus. d.agr. (ML rept. no. 968)
and plasma diagnostic techniques. (AF AFOSR-62-34.3) Unclassified

Presented at the Eighth Symposium on Magnetism and
2884 Magnetic Materials, Pittsburgh, Pa., Nov. 12-15, 1982.

Stanford U. Microwave Lab., Calif. Published in Jour. Appl Phys., v. 34: 1277-1279, Apr."1963.
FOLDOVE-1 IN DIODE-LOADED RESONANT CIRCUITS,
by R. E. Tokheim. Aug. 1962, 31p. incl. diagrs. A theoretical analysis supported by experimental evi-
(AFOSR-4829) (AF 49(638)415) AD 407128 dence shows that coupling between 2 ferrimagnetic el-

Unclassifled lipsoids can lead to a type of injtability analogous to
the second-order, Suhl epin-wave instability in a single

Experimental investigation of foldwer mas made in a sample. Two lerrite samples coupled througu: their di-
medium frequency series resonant circuit using 2 polar fields constitute a pair of coupled non. linear reso-
back-to-back Varicap diodes. Foldover of this nature nators. If the samples are identical, the uniform pre-
is a phenomenon of some importance in several practi- cession of the system is describable in terms of an even
cal devices, including bistable switching circuits, the mode in which the transverse components of magnetiza-
parametron, the parametric limiter, the parametric tion in the 2 samples are parallel, and an odd mode in
amplifier and the harmonic generator. The purpose of which the transverse components are antiparallel- The
this study was to determine how well such foldover frequency separation of these modes is determined by the
could be predicted from theory for the series circuit, strength of the coupling. At sufficiently low power
Theoretical results were based up,.i precise measure- levels the even and odd modes are independent, r.nd the
ments of the individual circuit ;omponents. Very good response of the system tf a driving field exhibits the
agreement of theory with experiment was obtained, as- usual double-peaked shape characteristic of coupled linear
sumine aily the fundamental frequenc7 term In the har- resonators. At high power leveis, however, nonlinear
monic balance method of solving Ine nonlinear differen- terms, arisLng primarily from shape anisotropy, produce
tial equation. (Contractor's abstract) significant mode interaction. If, for exmple, the even

mode is excited to a large amplitude at wp by applying

identical driving fields to the 2 samples, there results
2885 a torque at 2wp that can lead to exponential growth of the

Stanford U. [Microwave Lab. ] Calif. odd mode. Conversely, excitation of the odd mode to a
large amplitude can lead to paiametric excitation of the

TEMPERATURE DEPENDENCE 0" THE WIDTH OF even mode. The theoretical analysis predicts the con-

THE R INE OF CHROMIUM IN YgO (Abstract), by ditions under which growth is attained. Experiments

G. F. Imbusch, G B. West and others. [19621 [l1p. conducted on narrow linewldth disks of single-crystal

1AF 49(638)4151 Unclassified YIG are in substantial agreement with the theory. The
instability is observed as saturation of the directly

Presented at meeting of the Amer. Phys. Soc., driven mode and as radiation from the unstable mode.

Stanford U., Calif.. Dec. 27-29, 1962. (Contractor's abstract)

Published in Bull. Amer. Phys. Soc., Series U3, v. 7:
613, Dec. 27, 1962. 2887

The width of the cubic-site R :ine (6981 A) of z chromi- Stanford U. [Microwave Lab. ] Calif.
urn-doped MgO crystal has been measured at different
temperatures from 4.2'K to room temperature. The SOLUTION OF THE FULL. PLASMA-SHEATH EQUA-
spectrometer used was an Ebert grating spectrograph TION (Abstract), by S. A. Self and G. S. Kino. [19621
built by the Jarrell-Ash Company. The linewidth in- [I]p. [AF AFOSR-62-343] Unclassified
creases with temperature in a manner similar to that
found for the R line of chromium in ruby. The in- Presented at meeting of the Amer. Phys. Soc., Boulder,
crease with temperature is a little greater in the case Colo., Oct. 10-12, 1962.
of MgO than for aluminum oxide whose lattice is harder.
Since the chromium ion in MgO is in a site of cubic sym- Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
metry, the theories of thermal line broadening should 631, Dec. 2n, 1962.
be more easily applied to the fluorescence lne of
chromium-doped MgO than the ruby fluorescence. The In the theory of the plasma of an arc, Tonks and Langmuir
shift In the position of the center of the R line with and later workers assume exact space-charge neutrality.
temperature has also been measured in the same tem- Thus, they ignore the derivative term in the full-plasma-
perature range. The line is found to move to the red sheath equation and solve the resulting plasma-integral
by about 9 A from 77* to 273'K. equation, obtaining solutions applicable to the body of
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the plasma, but which become progressively inaccurate 2890
as the boundary is approached. A solution for the sheath
region Ignoring ion generation is then matched at some Stanford U. Microwave Lab., Calif.
point near the limit of the plasma solution. This pro-
cedure gives rise to some uncertainties, since the selec- GENERATION OF SUB-MILLIMETER RADIATION BY A
tion of the matching point, 1. e., the plasma-sheeth BUNCHED BEAM OF RELATIVISTIC ELECTRONS, by
boundary, is rather arbitrary. To overcome these un- P. A. Szente. July 1962, 126p. incl. diagrs. refs.
certainties, the full plasma-sheath equation has been (ML rept. no. 935) (AFOSR-3428) (Sponsored Jointly by
solved numerically for the plane symmetric discharge Air Force Office of Scientific Research, Office of Naval
with long ion mean free path. Solutions are presented Research, and Signal Corps under Nonr-22548)
for various values of the discharge parameters. These AD 282146 Unclassified
solutions apply throughout the plasma and sheath re-
gions and, thus, avoid the arbitrary choice of a plasma- The interaction of a bunched beam of relativistic elec-
sheath boundary. trons with several different microwave circuits was

analyzed, with a view toward the generation of electro-
magnetic radiation in the sub-millimeter wavelength re-

2888 gicn. Because of relativistic effects, it was possible to
use structures which had dimensions large ccmpared to

Stanford U. Microwave Lab., CalIL. the desired wavelength. A relativistic electron beam
was obtained from a traveling-wave linear accelerator

VARIATIONAL TECHNIOUE FOR DETERMINING which operated at a frequency of 9288 mc/sec. The in-
DISPERSION RELATIONS IN PLASMA SYSTEMS, by teraction properties predicted by theory were compared
E. M. Barsten. [1962] [61p. incl. diagrs. (ML rept. wit, the experimental results obtained from resonant
no. 9tl) (AF AFOSR-62-343) Unclassified cavities, from a dielectrIc-loaded slow-wave structure,

and from 2 other special structures: a magne'ic undu-
Published in Phys. Fluids, v. 6: 828-833, June 1963. lator and a sinuous wavegulde. In the case of the mag-

netic undulator, approximately 150 mw were generated
Sturrock's y-riational principle seems particularly at 5.4 mm, and 35 mw at I mm. The shortest wave-
well suited to the study of small-amplitude disturbances length observed was 0.4 mm at a power level of 40 uw.
of plasma systems and is formulated in a sufficiently
general manner so as to be applicable to relativistic as
well as nonrelativistic multistream problems. The use 2891
of this variational principle is shown to be effective
(in conjunction with the trial-function method) in ap- Stanford U. Microwav2 Lab., Calif.
proximating dispersion relations. To this end the varia-
tional procedure is applied to 2 simple plasma problems THE MICROWAVE CHARACTERISTICS AND APPLTCA-
which admit of exact solution. It is found that a first- TIONS OF FERROELECTRIC CERAMICS, by M.
order error in the trial functions leads to only a sec- DiDomenico, Jr. Oct. 1962, 151p. incl. illus. diagrs.
ond-order error in the dispersion re

1
-tion-a behavior table, refs. (ML rept. no. 960) (AFOSR-5013) (Spon-

typical of variational procedures and which renders sored jointly by Air Force Office of Scientl!ic Research,
them so useful. (Contractor's abstract) Office of Naval Research, and Signal Corps under Nonr-

22548) AD 292131 Unclassified

2889 The purpose of this investigation was to study both theo-
retically and experimentally the uses of ferroelectric

Stanford U. Microwave Lab., Calif. ceram!cs in microwave device applicatlons. At micro-
wave frequencies, ferroelectric ceramlis behave as non-

BLACK-BODY DISTRIBUTION LAW IN SEMI-CLASSI- linear dielectrics and exhibit small signal as well as
CAL RADIATION THEORY, by J. H. Eberly. Apr. large signal scaier nonlinear characteristics in both the
1962, 81p. incl. diagrs. (Z.L rept. no. 940) (AFOSR- dielectric constant and the rf dielectric conductivity.
3427) (Sponsored jointly by Air Force Office of Scien- The preliminary part of this study gives a comprehensive
tific Research, Office of Naval Research, and Signal review of the experimentally measured characteristics
Corps under Nonr-22548) AD 2r2148 Unclassified of the ferroelectric titanates, and in particular of the

ceramic '13% BaTi03 -27% SrTiO0. An X-band elec-
A formalism is developed, employing an improved trically tunable ferroelectric phase shifter was con-
semi-classical theory of electrodynamics, with which structed. Phase shifter was coatrolled by applying a
it is possible to treat interacting systems of radiation dc el',ctric field to the ferroelectric. The measured
and large or small numbers of atoms. The theory dif- characteristics of this device showed that phase shifts
fers from the ordJla-v semi-classical theory as it is of 40* - 50* are attainable over a 400 mc band centered
most commonly -employed in 2 ways: (1) The neoclas- about 9. 3 kmc with insertion losses ranging from 2 - 6
sical theory t,-.,es consistent account of the cffect of d. The general incremental behavior of such small
the atoms on the electromagnetic fields, as well as the signal devices as phase shifters, attenuators, and tuna-
effect of the h-lds on the atoms. (2) The neoclassical ble cavities is also discussed. The non-linear
theory avoids tLe use of perturbation theory in the behavior of the 73% BaTIO3 - 27% SrTi03 ceramic was
usual sense, and does not introduce the concept of further used to construct a harmonic generator operating
transition probability. The neoclassical theory is from 3 to 9 kmc. In order to assess the characteristics

based on the attempt to integrate Schrodlnger's equa- of ferroelectric traveling-wave harmonic generators,
tion directly. an example is worked out for an S-band TE sub-10 mode

at the fundamental frequency of 3 kmc.
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Stanford U. Microwave L.b., Calif. Stanford U. [Microwave Lab. ] Calif.

COUPLED MODE THEOPY OF ACOUSTIC WAVE FLUORESCENCE SPECTRA OF CHROMIUM IONS IN
AMPLIFIERS, by C. F. Ouate. Feb. 1962, 35p. Incl. fy AND a GALLIUM OXIDE (Abstract), by G. F. Imbush,
diagrs. (ML rept. no. 889) (Sponsored jointly by Air A. L. Schawlow, and J. P. Remeilt. [19621 lp. (In
Force Office of Scientific Research, Office of Naval cooperation with Bell Telephone Labs., Inc.) (Spon-
Research, and Signal Corps under Nonr-22548) sored jointly by Air Force Office of Scientific Research,
AD 292329 Unclassified Office of Naval Research, and Signal Corps under

[Nonr-22548]) Unclassified
It has recently been demonstrated that acoustic waves
can be amplified in CdS when the free carriers in the Presented at meeting of the Amer. Phys. Soc.,
photoconductor drift through the crystal with a velocity Washington U., Seattle, Aug. 27-29, 1962.
somewhat faster than sound. The acoustic waves gen-
erate an electric field which couples to the carriers in Published ii. Bull. Amer. Phys. Soc., Series II, v. 7:
piezoelectric materials. The coupled mode theory of - 27, 1962.
interactions of this type is discussed. The propagtion
"characteristics of the waves in the elastic media and Fluorescence of Cr

3
+ ions has been observed at low Ion

the waves on the driting carriers are changed when the concentrations in both a and 9 crystalline forms of gal-
normal modes in the 2 systems are weakly coupled lium oxide. In both cases, the R1 line (

2
E, R-

4
A 2 ) and

with the piezoelectric field. With this coupling, and
with the case where the diffusion current Is less than the R2 line (2E, 2A- 4A 2 ) were observea 'ith a Hilger
the current of the bunched carriers, we find 1 forward wavelength spectrometer modified to have a dispersion
wave growing exponentially and a second wave attenu- of 2.3 A/mm. The spectrum of Ga203:Cr3+ which has
ating exponentially with distance. The boundary condi-
tin r tde n hwta h mlfe aei been repc-'ted previously is that of !-he 8 form which wasS~tions are studied and show that the amplified wave is

strongly excited by the elastic wave at the input. The prepared by crystallization from a flux. I has fluores-
analysis presented should be valid in the range of cence lines R, at 6885 A and R 2 at 695, A (at 7°K).

frequencies where the mean free path of the carriers oGa203 has a simple crystal structure (isostructural
is short compared to the acoustic mavelength. (Con- w the
tractor's abstract) w5~h oAl2 0 3 1; fluorescence lines are at 6#59

and 6943 A. The sample was prepared by beating the
inonohydrate in air. The spectrum is quite similar to

2893 that of pink ruby, while the larger 2E splitting of the B

Stanford U. Microwave Lab., Calif. form is probably caused by tetragonal and rhombic com-
ponents of the crystal field.

"EFFECTS OF ELECTRON BEAM CONFINEMENT ON
KLYSTRON EFFICIENCY, by C. G. Nelson. Apr.
1962, 97p. incl. diagrs. tables, refs. (ML rept. no. 2895
910) (Sponsored Jointly by Air Force Office of Scien-
tific Research, Office of Naval Research, and Signal Stanford U. [Microwave Lab. ] Calif.
Corps under Nonr-22548) AD 276503 Unclassified

MONOCHROMATIC RUBY OPTICAL MASER (Abstract),
The effects of magnetic field configuration on klystron by L. F. Mollenauer, G. F. imbusch and others.
efficiency were measured, especially the effects of in- [1962] Ilk. (Sponsored Jointly by Air Force Office of
troducing magnetic flux at the cathode, leading to so- Scientific Research, Office of Naval Research, and
called confined flow in the electron beam. The experi- Signal Corps under (Nonr-22548D Unclassified
ments were performed using a 2-cavity klystron of
special design, incorporating a movable output cavity Presented at meeting of the Amer. Phys. Soc.,
and a scanning iris. The scanning iris permitted meas- Washington, U., Seattle, Aug. 27-29, 1962.
urements of dc and rf current distribution in the beam;
longitudinal movement of the cavity made these meas- Published in Bull. Amer. Phys. Soc., Series 11, v. 7:
urements possible at various axial positions and al- T45, A7uXg.'7, 1962.
lowed the determination of optimum cavity spacing.
Detailed studies were made on 4 beams requiring mag- An ideal optical maser would generate light that is truly
netic focusing fields of up to twice the Brillouin field, monochromatic. Preferably the wavelength should be
Detailed current distributions in these beams were determined by some atomic resonance, rather than by
used in determining various parameters useful in structural dimensions. However, most optical masers
analyzing klystron performance, such as plasma wave- use highly reflecting end plates and so have strong,
length, ba.-m coupling coefficients, and beam loading closely spaced, axial-mode resonances. Typically
conductance. (Contractor's aistract) maser oscillation occurs simultaneously in several

axial modes, so that the output contains several frequen-
cies. Ordinarily, the atomic iinewidth is broad ensxagh
to include a number of axial modes, and the exact out-
put wavelengths are determined by the cavity reso-
nances. However, ruby at 77'K has very strong,
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=rurow fluorescence lines (yv - 0. 2 cm- 1), and so the good agreement with field theory solutions as deter-
maser can be operated with one end unsilvered. The, mined by Allen et al. The variational method also
the output wavelength is determined by the spectral line. makes it possible to obtain a far better physical insight
By using a sapphlre-clad rod immersed in liquid nitro- into the type of coupling that occurs in the beam plasrma
gen, a single sharp line has been obtained. Its width system. Using the quasl-static approximation, a vari2-
was determined using the tilted-plate interferometer tional expression for the propagation constlats in terms
to be less than 0. 0025 cm-I near the threshold. of the potential function has been obtained for a beam

plasma system with finite geometry and magnetic field.
Using the unperturbed static modes of the plasma as

2896 trial functions, d:spersion diagrams were obtained which
agree reasonably well with the more exact numericil

Stanford U. [Microwave lab. ] Calif. solutions. This method gives more insight into the na-
ture of the interaction.

MULTIPLE BEAM INTERFEROMETRY WITH LARGE
PLATE SEPARATIONS (tbstract), by H. W. Moos,
G. F. Imbusch and others. 11962] [liP. (Sponsored 2898
Jointly by Air Force Office of Scienstific Research,
Office of Naval Research, and Signal Corps under Stanford U. Microwave Lab., Calif.
[Nonr-22548D Unclassified

PARAMETRIC [REFREGERATION] DISCUSSION AND
Prasented at meeting of the Amer. Phys. Soc., EXPERIMENTAL VERIFICATION OF THE REMOVAL
Wahizngton U., Seattle, Aug. 27-29, 1962. OF SLOW-WAVE NOISE, by P. A. Sturrock, G. C.

van Hoven, and A. Karp. [1962] [51p. incl. itRe. diagrs.
Published in Bull. Amer. Phys. Soc., Series U, v. 7: table, refs. (Sponsored jointly by Air Force Office of
445, Au~gi. , 1962. Scientific Research, Office of Naval Research, and

Signal Corps under [Nonr-225481) Unclassified
The use of multiple-beam interferometry for detailed
studies of surface contours has been confined to re- Published in Microwaves: Proc. Fourth Internat'l. Cong.
flectors almost in contact. With truly monochromatic, on Microwave Tubes, Scheveningen (Netherlands) (Sept.
parallel optical-maser light sources, It Is now possible 3-7, 1962), Elndhoven, Centrex Publishing Co., 1963,
to extend It to large plate separations. The experimen- p. 231-235.
tal arrangement is equivalent to a Fabry-Perot Irnter-
ferometer with I plate tilted a few wavelengths from As a first attempt at the realization of a parametrically
parallelism. Monochromatic light entering perpendicu- refrigerated anriliifier, the noise removal coupler has
lar to the plates is transmitted at those places where been investigated experimentally. Parametric coupling
the plate spacing is nX/2. The interference fringes to circuit waves was directly demonstrated and indirect-
can be photographed either with or without focusing. ly shown. The exchange of energy between these waves
If the plates are flat and the medium homogeneous, and the slow space-charge wave was indirectly shown.
they are straight lines; o.herwise the fringes are Parametric refrigeration is fundamentally different from
curves, but still very sharp if the reflectivity is high. all other noise removal processes. Consequently, Its
If several wavelengths are present, fringes appear be- use in conjunction with these other methods should allow
tween the orders. Thus, the tilted-plate interferome- a substantial reduction in presently available microwave
ter can be used for high-resolutlon spectroscopy of noise figures.
collimated sources, even if the plates are not very
flat. It can also exhibit sensitively variations in re-
fractive index of the medium between the plates. 2899

Stanford U. Microwave Lab., Calif.
2897

PUMPING POWER CONSIDERATIONS IN AN OPTICAL
Stanford U. Microwave Lab., Calif. MASER, by o. Svefto. Apr. 1962, 29p. incl. diagrs.(ML rept. no. 902) (Sponsored jointly by Air Force

NORMAL MODE THEORY FOR ELECTIFoON-BFALM [Office of Scientific Research], Office of Naval Research,

PLASMA AMPLIFICATION, by M. Chodorow, J.C. and Signal Corps under NAnr-22p. S) UnclassifiedEidson, and G. S. Kino. [196211[5p. incl. diagrs.
(Sponsored jointly by Air Force Office of Scientific Re- Published in Appl. Opt., v. 1: 745-751, Nov. 1962.
search, Office of Naval Research, and Signal Corps
under [Nonr-22548!) Unclassified A!so •bshdIn Appl. Opt. Suppl. on Opt. Masers.

v. 1 941113,V 1962
Also published In Microwave- Proc. Fourth Internat'l.
Cong. on Microwave Tubes, Scheveningen (Netherlands) The theoretical efficiency of various pumping power sys-
(Sept. 3-7, 1962), Eindhoven, Centrex Publishing Co., tems that have been adopted in optical masers Is stud-
1963, p. 333-337. led. A thermodynamical method is used to calculate the

power t•a•sferred from the flashtube to the maser ma-
lt is the purpose of this paper to show that a variational terial. In this way a gc -ral expression Is obtained
technique, based on a trial function with the sarme radi- which allows one to calculate the total power and the
al variation of the field over the beam plasma system power per unit area of the flashtube needed, for a given
as the cold of the plasma, is quite adequate to obtain power absorption by the active rod. When the rod is
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surrounded by a sheath with an index of refraction equal Published in Proc. Inst. Radio Engineers, v. 50: 1796-
to or greater than that of the rod, the power per unit 1800, Aug. 1962.
area co the flashtube is lowered at best by the factor n,
where n is the index of refraction of the rod. The total The generation of radiation by mixing optical maser sig-
power required from the flashtube is not alfected by nals is one possible method for closing the gap between
the sheath. The most efficient case occurs when the microwaves and infrared. The conversio efficiency at-
pumping power is allowed to enter the active rod from tainable with dl'ferent types of ncnlinear media Is con-
all directions. In this case the necessary power per sidered. It Is shown that lossless nonlinear media, such

unit area of the flashtube Is reduced by a factor n
2  as dielectrics, have very low conversion efficiency

with respect to the case of a simple rod. (Contractor's properties, regardless of the way they are used. Non-

abstract) linear resistive media, o01 the •ther hand, have efficien-
cies up to 25%, independently of the frequency conversion
ratio. Consequently, in order to generate wavelengths

2900 in the millimeter range by mixing optical maser outputs,
the materials used should involve nonlinear dissipative

Stanford U. Microwave Lab., Calif. processes. (Contractor's abstract)

SPIN-WAVE RESONANCE IN THIN FILMS AT
OBLIQUE ANGLES, by T. D. Rossing. 11962] 12]p. 2902
incl. diagrs. (Sponsored Jointly by Air Force Office of
Scientific Research, Office of Nava. Re3oarch, and Stanford U. [Radio Propagation Lab. ] Calif.
Signal Corps under [Nonr-22548]) Unclassified

STANFORD MICROWAVE SPEC1'ROHELIO4XRAMS FOA
Presented at the Eighth Symposium on Liagnetism and 19itO JULY, by G. Swau-p. Mar. 1962, 37.p. incl.
Magnetic Materials, Pittsburgh, Pa., Nov. 12-115, illus. diagrs. table. (Scientific rept. no. 12; Stanford
1962. Radio Ae.tronomy Inst. publ. no. 12) (AFOSR-1604)

(AF 18(603)53) AD 275790 Unclassified
Published in Jour. Appl. Phys. , v. 34: 1133-1134,
Apr. 1963.u Maps are presented of the sun which show the disc

distribution of solar radio emission at 9. 1-cm wave-

Spin-save spectra in thin Permalloy films have been length by means of radiolsophotes, or lines of constant
observed as the angle between the applied field and the brightness temperature. The contour interval, which
film is varied from 0 to 90*. The applied field cor- varies from map to map, is usually about 80, 000 K, and
responding to the main resonance pealr falls very close is determined after the map is drawn by reference to the
to its calculated value far all angles. At some critical measured flux density of the whole sun. A circle shows
angle the spin-wave spectrum collapses to a single peak. the ohotosphere. With the microwave spectrohelingraph,
The observed critical angle is very near the angle at the rini is scanned along approximately 15 parallel lines
which the resonance frequency becomes inde,:endent of from west to east, and from the resulting records the
smnall changes in the magnetization, which supports a maps are carefally prepared by hand. A positional ac-
dynamic-pinning model. The separation between the curacy of better than * 1/2 r3in of arc In the location of
main peak and the subsidiary peaks reaches a maximum bright features is maintained.
at an angle slightly less than the critical angle and
drops sharply as the ci itical angle Is approached. At
no angle does the wav,:length of the spin waves appear 2903
to be a submultiple of the film thickness as would be
expected if the surface spins were completely pinned. Stanford U. [Radio Propagation Lab. ] CýOif.
As the angle between the applied field and the film
increases from 0, the linewldth increases and reaches FUTURE LARGE RADIO TELESCOPES, by R. N.
a maximum near 80°. Beyond this angle the linewidth Bracewell, G. Swarup, and C. L. Seeger. [1962] [51p.
decreases rapidly, and in many films the linewidth at incl. illus. dlagrs. refs. (AFO6R-3051) (AF 18(603)53)
90W is less that at 0. Simple theory explains the in- Unclassified
crease in linewidth with angle, locates the angle of
maximum iinewidth, but fails to predict the narrow- Also published in Nature, v. 193: 412-416, Feb. 1962.
ness at 90'. (Contractor's abstract)

As the cost and size of steerable paraboloidal reflectors
for radio-telescopes has become prohibitive, some al-

2901 ternative methods for constructing narrow bcam instru-
ments are examined. Aerials that can grow would en-

Stanford U. Microwave Lab., Calif. able observational and constructional work to proceed
side by side with less time wastage and some examples

THEORETICAL CONSIDERATIONS ON MITLLIMETER are given. A brief review, with reference to the Utera-
WAVE GENERATION BY OPTICAL MIXING, by J. R. ture, of several narrow beam instruments is made. It
Fontana and R. H. Pantell. [1962] 15]p. incl. diagr. is pointed out that the cost of data-handling equipment
(Sponsored jointly by Air Force Office of Scientific Re- and computers might equal the cost of the aerials in
search, Office of Naval Research, and Signal Corps Iuture large multiple-beam instruments.
under [Nonr-22548D Unclassified
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2904 The first 2 parts of this chapter, concerned respectively
with receivers and aerials, represent a selection from

Stanford U. (Radio Propagation Lab. ] Calif. a vst felit of radio technology. Parts 11 and III have
t1e-n written for the physicist, etc., who would benefit

A MODEL FCR THE SOURCES OF THE SLOWLY from a collected exposition of the parts of radio technique
VARYING COUPONt.WT OF MICROWAVE SOLAR relevnt to his work. Part IV lays the groundwork for
RADIATION, by T. Kakinuma and G. Swarup. (1062] studying those parts of radio astronomy technique which
(201p. incl. diagra. tables, refs. (AFOSR-J61) (AF 18- have not been borrowed from existing practice but have
603)53) AD 400438 Unclassified been developed recently by radio scientists engaged In

astronomical observation. It Introduces the quantities
Alto lished in Astrophys. Jour., v. 136- 975-994, brightness, bright ness temperature, and flux density in
Nterms of which observations are expressed, and sets up

the aerial smoothing equation, an integral equation which
A comparison ci the obser-vations of the slowly varying -elates them to available power, the quantity which is
component d the solar radio emission made with hign- actinally measurable with a receiver and aerial. Part V
resolution interferometers operating at wavelengths of describes the simple 2-element interferometer, the radio
3.2, 7. 5, 9. 1, and 10. 7 cm shows that the flux densi- analog of Michelson's stellar interferometer, and in-
ties of many strong sources are higher at the longer terprets its function as a determination of the complex
wavelengths than at 3 cm. The same conclusion is de- visibillty of a temporal interference fringe system.
rived from eclipse and statistical investigations, which Part VI of this chapter goes into details of the measure-
indicate further that the spectrum of the flux density has mere o! radiation fields from celestial sources by means
a peak around 6 cm. The decrease In flux density with of both pencil beam aerials and interferometers. All the
frequency cannot be explained simply by assuming a components of the often complex apparatus which is im-
grtater optical thickness frxr the extraordinary ware raersed in the field, the concepts necessary for consid-
near 10 cm in the million-degree corona, as given Žby ering its interaction with the field, and the procedures
the magneto-ionic theory, since the observed degree of for absolute calibration, are discussed in the preceding
polarization at 7. 5 or 9. 1 cm is much lower than that parts, and the observing procedures clarified.
at 3.2 c m.. It is suggested that radiation at the gyro-
frequency and its harmonics emitted by the thermal
electrons in the dense region over a sunspot group 2906
should be taken into account to explain the spectrum of
the slowly varying component. This mechanism of Stanford U. [Radio Propagation Lab. ] Calif.
resonace absorption requires the average strength of
the magnetic field over the sunspot group to be about CORRECTION FOR GRATING RES3PONSE IN RADIO
600 gauss at a height of 2 x 104 km above the photo- ASTRONOMY, by R. N. Bracewell. [1962] [9)p. incl.

spr atables, refs. (AFO&R-J295) (In cooperation with Sydney
sphere and 250 gauss at a height of 4 x 104 kin. Ii 0r- U. (Australia)) (AF 13(603)53) AD 408043
der to ekl'ain the observed values oi brightness tern- Unclassified
perature of 1-4 x 10 6 K near 10 cm by the magneto-ionic
theory, it Is necessary to assume values of electron Also published in Astrophys. Jour., v. 137: 175-183,
density of up to 20 or 40 times the nermal. However, Jan. 1963.
these high values of densities are not required by the
gyro-theory, and values of five to ten times the normal Periodic departures from uniform excitation cause cer-
are sufficient for explaining simultaneously the obser- tain antennas used for radio astronomy to possess grat-
vations of brightness temperature flux density, and ing responses. As many future large antennas will be
polarization. This theory also explains the small size of this type, the theory of correcting for grating re-
of the source in the range 3-10 cm. The radio emis- sponses has been developed, though not exhausted. A
sion is considered to originate thermally, which re- correction procedure has been derived that gives a
quires that the value of the electron temperature in the rigorous solution under wide conditions. Some im-
region of the inner solar corona above a large sunspot portant cases are tabulated for reference.
group Is about 2-4 x 106 *K. (Contractor's abstract)

2907
2905

Stanford U. Radio Propagation Lab., Calif.
Stanford U. Radio Propagation Lab., Calif.

BROADBAND TUNNEL-DIODE AMPLIFIERS, by B. R.
RADIO ASTRONOMY TECHNIQUES, by R. N. Henoch and Y. Kvaerna. Interim rept. Sept. 1961 -
Bracewell. [1962] 1881p. Incl. illus. diagra. tables, Aug. 1962, 85p. incl. diagrs. (Technical rept. no.
refs. (AFO6R-J294) (AF 18(603)53) AD 408486 213-2; rept. no. SEL-62-099) (Sponsored jointly by

Unclassified Air Force. and Air Force Office of Scientific Research
under AF 18(603)53) AD 299284 Unclassified

Also published in Handuch der Phys., v. 54: 42-
129, 1962. A tunnel-diode amplifier can be broadbanded by incor-

porating the diode in a filter structure where the reac-
tive elements of the diode are part of the filter. This
is described as matching the amplifier impedance to a
constant-gain circle in the impedance plane. Design
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principles are given for amplifiers of this type, and the about 2-3 min of arc at wavelengths of 3 and 10 cm and
frequency response is calculated for a few circuits. about 3-4 miin of arc at 21 cm. The calculated values of
The results show bandwidths much larger than can be heights show a large scatter but are of the order co
handled by the presently available circulators needed for 10000-20000 km at wavelengths of 3 and 10 cm, and
separating the Input and output parts. Reflections about 40000-90000 km at 21 cm. As other eclipse and
from the circulator fan easily give rise to oscillation, literferometric observations have shown, the radio
especially outside the bacd of interest, because an am- emission is circularly polarized, with the degree of
plifler with only reactive tuning is active for all fre- polarization being > 30% at 3 cm, - 10% at 10 cm, and
quencies up to the diode cut-off frequency. A solution < 2% at 21 cm. At 10. 7 cm, the brightness temperatures
to this problem is to introduce resistive elements in of the 10 sources range from 1.6 to 3.8 x 1069K when it
the amplifier circuit so as to have negligible effect in is assumed that the north-south widths of the sources
the band of Interest, but to load down the tunnel diode are equal to the observed east-west widths. The bright-
so as to make the whole circuit passive outside this ness temperatures show good correlation with both sumn-
band. The theory of such selective loaded amplifiers spot areas and magnetic fields. The above results about
is discussed, and several practical realizable circuits the flux-density spectrum and degree of polarization are
are described. (Contractor's abstract) not consistent with simple magnetolonic theory in which

only the effect of electron-ion collisional absorption is
considered.

2908

Stanford U. [Radio Propagation Lab. ] Calif. 2910

HOW LARGE CAN A MICROWAVE ANTENNA BE? by Stanford U. Stanford Electronics Labs., Calif.
R. N. Bracewell. 11962] 15p. incl. diagrs. (AFOSR-
3269) (AF 49(638)1059) Unclassified DATA SUMMARY: WHISTLER MODE PROPAGATION,

by D. L. Carpenter and G. B. Carpenter. Jan. 12,
Also published in Microwave Jour., v. 5: 57-61, Jan. 1962, 30p. incl. illus, tables. (Rept. no. SEL-62-001)

"9962. (AFOSR-2100) (Sponsored jointly by Air Force Office of
Scientific Research under AF 18(603)126, National Sci-

It appears that some of the difficulties associated with ence Foundation, and Office of Naval Research)
the construction of very large antennas are open to AD 273528 Unclassified
solution, and that a move forward to even larger sizes
can be expected. Just what other limits to the size of Routine data on whistler dispersion and on whistler-mode
an antenna will occur is not yet clear, but it may be echoes from VLF-pulse transmissioe are tabulated.
that the future limits will not be inherent In the antenna Data are sampled on a daily basis. The times of occur-
struc'ures themselves. rence, values of dispersion at 5 kc, and the frequency and

time delay of the whistler nose are tabulated. Data on
whistler-mode echoes from VLF station NPG were ob-

2909 tained at Stanford, California. (Contractor's abstract,
modified)

Stanford U. [Radio Propagation - ab. ] Calif.

HIGIi-RESOLUTION STUDIES OF TEN SOLAR ACTIVE 2911
REGIONS AT WAVELENGTHS OF 3-21 CM, by G.
Swarup, T. Kakinuma and others. [19621 [17]p. incl. Stanford U. Standrd Electronics Labs., Calif.
diagrs. tables, refs. (AFOSR-J872) (Sponsored jointly
by Air Force Office of Scientific Research under AF 49- ELECTRON-DENSITY VARIATIONS LN THE MAGNETO-
(638)1059 and National Science Foundation) AD 416018 SPHERE DEDUCED FROM WHISTLER DATA, by D. L.

Unclassified Carpenter. Mar. 1962, 28p. incl. illus. diagrs. table,
refs. (Technical rept. no. 11; rept. no. SEL-62-042)

Also published in Astrophys. Jour., v. 137: 1251-1267, (AFOSR-2339) (Sponsored jointly by Air Force Office of
M J1 Scientific Research under AF 18(603)126 and NationiiScience Foundation) AD 275838 Unclassified
Ten strong sources of the slowly varying component (S-
component) of solar radio emission have been studied Also lished in Jour. Geophys. Research, v. 67:
using high-resolution interferometers operating at 345-30 Aug. 1962.
wavelengths of 3.2, 7.5, 9. 1, 10.7, and 21.1 cm. All
the 10 radio sources were associated with sunspot Electron-density variations in the magnetosphere at a
groups having areas greater than about 500 millionths geocentric distance of 2 - 4 earth radii are deduced from
of the solar hemisphere. TI a observations were ob- whistler observations made, primarily, at Stanford,
tained with interferometers which are located at Nagoya, Calif. and Seattle, Wash. T1 e whistler quantities scaled
Ottawa, Stanford, and Sydney and which provide fan- and are frequency and group delt; t the whistler nose, and
pencil-shaped beams having widths of about 1-3 min of group delay at 5 kc.
arc. This international cooperation has made it possi-
ble to study the wavelength dependent of the S-compo-
nent. It appears that a strong source of the slowly
varying component has a higher value of flux density near
10 cm than at 3 cm or 21 cm. The size has a value of
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2912 recordings obtained on October 1, 1961, at 1250 UT dur-
lIg the course of a severe magnetic storm. The spectra

Stanford U. Stanford Electronics labs., Calif. from all stations in the same hemisphere are Identical,
but show the expected "conjugate" anti-phase relation-

THE MAGNETOSPHERE DURING MAGNETIC STORMS: ship in opposite hemispheres. The events were not
A WHITLER ANALYSIS, by D. L Carpenter. June restricted to geomagneticall% conjugate pairs of stations
1962, 72p. incL diagr.s tables, refs. (Technical rept. but were identified over a large geographical area ex-
no. 12; rept. no. BEL-62-059) (AFOSR-2653) (Spon- tended In longitude from Byrd Station to Wellington and
sored Jointly by Air Force Office of Scientific Research in latitude from Stanford to Byrd. The essence of the
under AF 18(603)126 and Natioal Science Foundation) phenomenon is the development of discrete emissions
AD 281837 Unclassified which appear to grow out of the echoes of a strong

whistler. With each successive whistler echo and its
The electrou density of the outer ionosphere, or mag- associated emission, the parent whistler becomes
netosphere of the earth was studied, using whistlers. weaker and finally disappears (after 30 hops). The dis-
The analysis leads to new results, results which have crete emission on the other hand is observed to undergo
not been oredicted by theory or by the relatively small a small but distinct change in form with each echo, so
amount of relevant information from satellites. It is that after many echoes the emission often bears little re-
shown that (1) ionization density levels in the magneto- semblance to the original form. It is suggested that al-
sphere are substantially depressed during magnetic though the observed noise may be generated by traveling
storms; and (2) the degree of depression may increase wave amplification, these records indicate that a strong
rapidly with distance from the earth, thus producing electromagnetic wave traveling in the whistler mode may
large gradients in ionization density. (Contractor's provide the bunching necessary for coherent, discrete
abstract) emission from a stream of particles. Thus discrete

bunches of charged particles would not be required to
produced discrete emissions.

2913

Stanford U. [Stanford Electronics Labs. ] Calif. 2915

DraCUSSION OF PAPER BY R. L. DOWDEN, "DOP- Stanford U. Stanford Electronics :.abs., Calif.
PLER-SHIFTED CYCLOTRON RADIATION FROM
ELECTRONS: A TH-3ORY OF VERY LOW FREQUENCY NONLINEAR OPTICAL EFFECTS: AN OPTICAL
OMSIONS FROM THE EOXSPHERE", by N. 'Arlce. POWER LIMITER, by A. E. Siegman. July 1962, 17p.
[1962] [3p. incl. Illvs. table. (AFOSR-J503) (AF 18- incl. diagrs. refs. (Technical rept. no. 172-1; SEL-
(603)126) AD 414599 Unclassified 62-085) (AFOSR-2638) (AF 49(638)660) AD 287601

Unclassified
Al plished in, Jour. Geophys. Research, v. 67:
487-4899, Nov. 192. Also publbshed in Appl. Opt., v. 1: 739-744, Nov. 1962.

Testing parameters are derived which should be equal Parametric subharmonic oscillators and amplifiers at
to unity for any sequence of successive whistler mode optical frequencies have recently been proposed, using
echoes of a hook, beginning with the lonreflected hook. optical maser pump sources together with the nonlinear
On applying this test to 4 such sequences, the quantities optical properties of certain crystals. The simplest
are quie significan0y not unity, such structure would comprise a Fabry-Perot reso-

nator Idled with nonlinear crystal, the ends being trans-
parent at the fundamental or pump frequency w and re-

2914 flecting at the subnarmonic frequency w/2. This paper
demunstrates that such a structure will also function as

Stanford U. [Stanford Electronics Labs. ) Calif, an ideal optical power limiter at the fu.ndamental. Power
transmission through the structure a: - will limit

PERIODIC NOISE ASSOCIATED WITH WHISTLER ECHO sharply and flatly at the threshold level at which sub-
TRAINS, OBSERVED AT SPACE STATIONS IN OPPO- harmonic oscillations commence; a large power-de-
SITE HEMISPHERES (Abstract), by R. A. Helliwell, J. pendent reflection will also occur on the input end above
Katsulrakis L.-d others. [1962] [11p. (Sponsored jointly threshold. The use of such a limiter for elimimting
by Air Force Office of Scientific Research under AF 18- spiking in optical masers, and for other purposes, is
(603)126 and National Science Foundation) suggested. (Contractor's abstract)

Unclassified

Presented at URSI-IRE Joint Spring meeting Washington, 2916
D. C., Apr. 30-May 3, 1962.

Stanford U. Stanford Electroncs Labs., Calif.
Published in 1.R. E. Trans. or, Antennas and Propagation,
v. AP-10lF492, July 1962. INTERACTION BETWEEN A DIELECTRIC (OR COLD

PLASMA) AND A CAVITY, by K. L Thomassen. [1962]
Whistler recordings from northern and southern hemi- [8)p. incl. illus. diagrs. (Technical rept. no. 251-2;
sphere stations has revealed a remarkable association rept. no. SEL-62-092) (AFOSR-4080) (AF 49(638)660)
between whistlers and periodic VLF ionospheric noise AD 288014 Unclassifieo
(VLF emissions). The phenomenon Is illustrated with
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Also published in Jour. Appl. Phys., v. 34: 1622- experiment led to the veriflcation of the microwave-
1629, June 1963. (Title varies) phototube proposal, and also provided a powerful tool

for studying the spectral output of the ruby laser. the
This paper treats the interaction betwecn a cylindrical second topic is the al,.plication of this method of photo-
plasma Lnlumn (or dielectric material) and a resonant electric mixing to the study of the ruby laser. Experi-
cavity from which it protrudes. From the results, one mente are described which permit conclusionm con-
may determine the dielectric constant and loss, or in cerning (1) the behavior of the laser's spectral output
the case of a plasma, the plasma frequency and colli- as it function of pump power and temperature; (2) the
sion frequency, given measured values cf the resonant validity of applying homogeneous interferometer mode
frequency shift and change in the cavity 0. This theory analyses to the case of ruby; and (3) the effects of
differs from earlier theory on cylind.-ical cavities in fluorescence line shape and stimulated emission in de-
that it treats a cavity of more general shape, although termining oscillation frequencies. In addition, they
restricted to TM modes, and takes into account the provide extremely high resolution r'assurements of the
subtle boundary effects at the openings through which oscillation linewidth. (Contractor's abstract)
the plasma Is admitted. These effects may be calcu-
lated by estimating the field variation over the part of
the cylindrical plasma surface that lies inside the 2919
cavity. (Contractor's abstract)

Stanford U. Stanford Elect-ronics Labs., Calif.

2917 WHISTLER EVIDENCE OF A "KNEE" IN THE MAG-
NETOSPHERIC IONIZATION DENSITY PROFILE, by

Stanford U. Stanford Electronics Labs., Calif. D. L. Carpenter. [1962] [8]p. incl. illus. diagrs.
refs. (AFOSR-64-0318) (AF 49(6.18)I060) AD 433075

OBSERVATIONS OF COLLECTIVE PHENOMENA IN Unclassified
PLASMAS, by K. I. Thomassen. Oct. 1962, 49p.
incl. diagrs. table. (Technical rept. no. 251-3; rept. Also published in Jour. Geophys. Research, v. 68:
no. SEL-62-143) (AFOSR-4154) (AF 49(638)660) 1675-1682, Mar. 15, 1963.
AD 292797 Unclassified

Study of a new whistler phenomenon shows that the
The objective of this research was to find experimental magnetoepheric ionization profile often exhibits a 'knee',
evidence of an anomalous resistance in plasmas. that is, a region at several earth radii in which the ion-
Anomalous resistance results when collective action izatlon density drops rapidly from a relatively normal
by electrons causes randomization of the growing oscil- level to a substantially depressed one. The new wnist-
lations in the 2-stream instability. This sequence of ler phenomenon (called, for convenience, the 'knee
events leading to dissipation of energy was predicted whistler') Is compared with ordinary whistlers and is
several years ago by Buneman. It is believed that this illustrated by a number of exmples recorded at mid-
objective was achieved (I. e., that anomalous resistance die- and high-latitude stations. It is suggested that the
is evidenced by observations to be reported here), on a knee exists at all times in the magnetosphere, and that
high density plasma subjected to r-f fields L-y a cavity its position varies, moving inward with increasing mag-
resonant at a frequency well below the plasma fre- netic activity. There are indications that conditions of
quency. With sufficient r-f power and density, the 2- whistler-mode propagation may be unwmally favorable
stream instability should be excited to turbulence on the low-latitude side of the knee and that the region
level during each half-cycle, causing irreversible on the high-latitude side may be favorable for the pro-
power loss. Calculations enumerating the necessary duction of triggered ionospheric noise. It is pointed
conditions for observing the phenoinera were made, out that knee whistlers account for a substantial num-
showing that the resistance can easily be seen above ber 'if the observations of deep density depressions dur-
the intrinsic cavity loss using very moderate amounts tig nagnetic storms. Several questions of interpreta-
of power. (Contractor's abstract) tior are raised, and the directlon of future investi.g-

tions is indicated. (Contractor's abstract)

2918
2920

Stanford U. Stanford Electronics Labs., Calif.
Stanford U. Stanford Electronics Labs., Calif.

INVESTIGATION OF RUBY-OPTICAL-MASER CHAR-
ACTERISTICS USING MICROWAVE PHOTOTUBES, by EVIDENCE OF ANOMALOUS RESISTANCE IN PLAS-
B. J. McMurtry. July 1962, 139p. incl. illus. diagr. MAS, by K. L Thomassen. [1962] [21p. (AF AFOSR-
rables, refs. (Technical rept. no. 177-3; rept. no. 62-286) Unclassified
SEL-62-097) (AFOSR-J1312) (Sponsored jointly by
Air Force Office of Scientific Research under AF 49- Published in Phys. Rev. Ltrs., v. 10- 30-81, Feb. 1,
(638)660 and Dept. of Army) AD 289510; AD 424371

Unclassified The afterglow phase of a pulsed reflex type discharge
was examined for evidence of instability arising from

Also published in Appl. Opt., v. 2: 767-786, Aug. 1963. electron drifts through a positive ion background.
Plasma resistance was inferred from the ratio oa neci-

In this analysis, the successful demonstration of a novel dent to reflected power in a 200 mr/3 reentrant cavity
experiment testing this proposal is described. This through which the plasma penetrated. Measurements
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in hydrogen at ion densities greater than 1012 showed found to be relatively insonsitive to the degree of effort
an anomalous increase in resistance with power input, expended In measuring the channel transfer function.
whereas sidlar measurements in argon were con- The performance characteristics of a class of radiometric
sistsnt with mnly very small resistance changes. The signal-detection techniques that require no channel-
results are consistent with instability predictions. sounding provisions are analyzed. Detailed design equa-

tions and graphs for determining and optimizing perform-
ance of such techniques are presented. The results ap-

2921 pear to be very attractive when relatively large channel
bandwidths are available. An investigation of the per-

Stanford U. [Stanford Electronics Labs. ] Calif. formance of some elementary narrowband multiy h
communica'.,n techniques indicates that they may offer

EXPERIMENTAL OBSERVATIONS OF ANOMALOUS competitive pe) formance potentials under some condi-
RESISTANCE (Abstract), by K. L Thomassen. [1962] tions. Ycr m; ny types of multipath channels, the ad-
[I1p. lAF AFOSR-62-2861 Unclassified vantages q. seeking generally optimum communication

techniques are somewhat limited. (Contractor's
Presented at meeting of the Amer. Phys. Soc. , abstract)
Atlantic City, N. J., Nov. 28-Dec. 1, 1962.

Published In Bull. Amer. Phys. Soc., Series 11, v. 8: 2923
T51T69ib. 28, 1963.

Stanford U. Stanford Electronics Labs., Calif.
Anomalous resistance, due to instabilities rather than
collsions, was predicted by Buneman. This resistance NATURAL FREQUENCIES OF TUNNEL DIODES WITH
is believed to have been observed in a plasma sutbjected .PARASITICS, by B. S. Golosman and R. W. Newcomb.
to an electric field at a frequency intermediate between May 1962, 18p. incl. diagrs. (Technical rept. no. 2250-
the collision frequency (5 me) and the plasma frequency 2; rept. no. SEL-62-060) (AFOSP-3908) (Sponsored
(> 30 kmc). The (H) plasma, created in a pulsed reflex jointly by Air Force Office of Scientific Research, Office
discharge, penetrated the gap of a 140-mc re-entrant of Naval Research, and Signal Corps under Nonr-22524)
cavity ouch that the fundamental mode would cause in- Unclassified
terstreamirg of electrons and ions along the dc mag-
netic field aligning the column. (The skin depth was The regions of allowed natural frequencies in Re p - 0
approximately 1/3 the column radius. ) Given s.ffI- are determined for 2 different circuits which correspond
clent rf power and density, the 2-stream instability to linearized equivalent circuits for tunnel diodes. Pas-
should be excited to turbulence level during each half- sive networks to obtain any possible natural frequency
cycle, causing irreversible power loss. At low power are given. Multiple-diode circuits are treated, and for
and density, the plasma should be mainly reactive, ex- .dentical diodes it is shown Zhat the best results occur
cept for small losses to Individual processes such as w1th 2 diodes. (Contractor's abstract)
collisions. By observing the incident and reflected
power into thbi cavity, we did find resistive loading that
increases with power but that does not vary with power 2924
at lo-er plasma dennsties.

Stanford U. Stanford Electronics Labs., Calif.

2922 AN INVARIANT INPUT FOR A PATTERN RECOGNI-
TION MACHINE, by G. H. Ball. Apr. 1962, 13 2

p. incl.
Stanford U. Stanford Electronics Labs., Calif. diagra. tables, refs. (Technical rept. no. 2003-4; rept.

no. -EL-62-051) (AFOSR-4161) (Sponsored jointly by
COMMUNICATION THROUGH RANDOM MULTIPATH Air Forc, Office of Scientific Research, Office of Naval
MEDIA, by D. P. Harris. Apr. 1962 194]p. incl. Research, and Signal Corps under Nonr-2252'.)
diagra. refs. (Technical rept. no. 1002-2; rept. no. AD 288807 Uncla3sifid
SEL-62-031) (AFOBR-3907) (Sponsored jointly by Air
Force Office of Scientific Research, Office of Naval Information extra,- ed from a visual pattern by the recen-
Research, and Signal Corps under Nonr-22524, and tor is required to be invariant with respect to the rota-
Lockheed Missiles and Space Co.) AD 291447 tion and the translation (and a' times, scale changes) of

Unclassified the pattern. Numerical parameters are obt2 -ed from the
pattern that correspond to the shape of the pattern. In-

The performance capabilities of some specific tech- tegral geometry is employed to obtain these invariant
niques for communicating through noisy, randomly parameters. Probabilities of misclassification are found
time-varying multipath channls are considered. Anal- as a function of the number of pattern measurements
ysas is undertaken in sufficient depth to give guidance I *, are used. to estimate a parameter. The numerical
in the selection of design parame:ers of various types values of ,,ume parameters are obtained for the set of
of systems. The results permit some comparisons to patterns consisting of circles, squares, rectangles
be made of the performance potentials of different ellipses, and right isosceles triangles. Decision theory
communication techniques. Bounds on the communica- is used to obtain the structure of the test having minimum
tion rate possible with an adaptive matched-filter re- probability of error (undpr certain constraints). Majori-
celvin technique are obtained as functions of the ty voting is discussed as a means of combinig the re-
channel-sounding effort, the signal characteristics, sults of many tests on a pattern, and 2 electronic devices,
and the channel characteristics. These bounds are which may be useful in the actual implementation of the

procedure given, are exhibited.
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2925 cult equations for a multiplication of order n are estab-
lished and the matching conditions are found and dis-

Stu.r.ord U. Stanford Electronics Labs., Calif. cussed. The influence of the dc bias voltage of the diode
is also pointed out. (Contractor's abstract)

NONLINEAR DISTORTION IN FREOUENCY-DEPEND-
ENT TWO-PORT SYSTEMS WITH APPICATION TO
COMMON-EMITTER TPANSISTOR AMPLIFIERS, by 2927
L. N. Ma. Oct. 1962, 66p. incl. dlagrs. (Technical
rept. no. 1611-1; rept. no. SEL-62-093) (AFOBR- Stanford U. Stanford Electronics Labs., Calif.
5036) (Sponsored jointly by Air Force Office of Scien-
tific Research, Office of Naval Research, and Signal THE ADAPTIVE BINARY-DETECTION PROBLEM ON
Corps under Nonr-22524) AD 293836 Unclassitled THE REAL LINE, by R. F. Daly. Feb. 1962 120]p.

incl. refs. (Technical rept. no. 2003-3; rept. no.
For a class of frequency-dependent 2-port systems, de- SEL-62-030) (Sponsored jointly by Air Force Office of
parture from linear behavior can t obtained by repre- Scientific Research. Office of Naval Research, and Sig-
senting the terminal current at each port by a Taylor nal Corps under Nonr-22524) AD 273985
series of 4 variables, viz, 2 terminal voltages and Unclassified
their first time derivatives. From this representa-
tion, a linear model for the solution of harmonic dis- The adaptive mature of the binary detector is implied by
tortions in a 2-port system can be constructed to con- the expression for A (Xk + 1). The previous observa-
sist of a set of harmonic current generators at each tions Xk are used in the determination of a probability
terminal in addition to the linear sni.all-signal model, law for the unknown signal. This probability law is then
Such a model using harnonic current generators is valid used to average the likelihood ratio A (Xk + 1 a), which
for 2-port systems which depart only slightly from is a function of the current observation Xk + 1. (Con-
linear behavior, and is suitable for use with general tractor's abstract)
linear termination. Using this model, the solution for
harmonic distortion is reduced to the solution of a
sequence of linear equations. As an application of the 2928
analysis, the nonlinear distortion of alloy junction tran-
sistor amplifiers at low current levels is determined. St.nford U. Stanford Electronics Labs., Calif.
The nonlinearities e'ue to the law of the jutnction and the
space-charge layer widening effect are considered. APPROXIMATE SOLUTION IN A FINITE TIME INTER-
The nonlinearities of the low-frequency common-emitter VAL FOR ORDINARY NONLINEAR DIFFERENTIAL
short-circuit current gain S0 and the 5 cut-off frequen- EQUATIONS, by R. E. Lindsay. July 1962, 

8
8p. incl.

cy w are also included. The results indicate that the diagrs. refs. (Technical rept. no. 2055-I; rept. no.
SEL-62-089) (Sponsored jointly by Air Force Office of

model is valid over an extended range of frequencies and Scientific Research, Office of Naval Research, and Sig-
bias conditions. (Contractor's abstract) nal Corps under Nonr-22524) AD 441212

Unclassified
2926

The object of this investigation is to obtain approximate
Stanford U. Stanford Electronics Labs., Calif. solutions over finite time intervals to ordinary, non-

linear, differential equations. A new method of approxi-
A STUDY OF MATCHING CONDITIONS IN A TWO- mation is introduced which, for a given differential equa-
LOOP FREQUENCY MULTIPLIER USINr- A CAPACI- tion and associated initial conditions, yields an approxi-
TANCE DIODE, by A. Guissard. Dec. 1962, 

6
8p. mate solution which is close to the exact solution every-

incl. illus. diagrs. tables, refs. (Technical rept. no. where in the prescribed time interval. Because of the
2256-I; rept. no. SEL-62-154) (AFOSR-64-0626) nature of the approximate solution, an estimate at the
(Sponsored jointly by Air Force Office of Scientific Re- solution error can be obtained from the original differ-
search, Office of Naval Research, and Signal Corps ential eq-,ation. This approximation technique is com-
under Norr-22524) Unclassified pared with some well-known method of approximation.

Examples are considered in which the approximation
This report is concerned with the problem of finding method developed in this research gives superior nu-
the matching conditions in a 2-loop frequency multi- merical results. Further, problem areas are indicated
plier, using a nonlinear capacitance diode. Several (multiple-degree-of-freedom systems, time-variable
authors give theoretical expressions of the efficiency, systert ý) which are not suitable for treatment by some
assuming in most cases that the filters in each loop of the well-known methods but capable of analysis by
are tuned, but they do not seem to consider the question the technique to be presented in this study. (Contrac-
of impedance matching in such circuits. This first tor's abstract)
part of the work is devoted to a theoretical approach to
the proiem, showing that impedance matching has a
meaning for a 2-loop frequency multiplier containing a
nonlinear reactance in the common branch. An effort 2929
to find out what conditions have to be fulfilled in order
to get matching is also included. The analysis is tl•.- Stanford U. Stanford Electronics Labs., Calif.
restricted to the case where the nonlinear reactance
is a nonlinear capactlance diode whose characteristic BANDWIDTH AND SPECTRA OF PHASE- AND
function can be expanded in a Taylor series. The cir-
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FRQUENCY-MOCULATED WAVES, by N. Abramson. Some of the problems associated with communica-
0cc. 1982, 21p. (Technical rept. no. 2005-3; rept. no. tions through clannels whose exact nature is not known,
SEL-62-138) (Sponsored jointly by Air Force Office of a priori are considered. Two criteria for evaluating
Scientific Research, Office of Naval Res~arch, and Sig- system performance are discussed. the prcbability of
nal Corpa under Nonr-22524) AD 441214 error and the divergence between statistical hypotheses.

Unclassified For a particular case of random zaultipath chanaiel rorn-
mnilcation, an expression is obtained for thie proba ~ility

The spectrium , a cosine angle-modulated by a Gaussian of erroir as a mconotnically decreasing function of tie
random process (GRP) of (almost) arbitrary spectrum divergence. This expression is shown to be identitiil
is tavestigated. 9ach a GRP provides a con, mlxent mad- to an expression obtained for the case of receiving imown
el for voice signals, TV signals, and other , , es of signals in the presence of additive noise. The adaptive
comvplex communication signals. A simple closed form behavior of a receiver is considered with memory mak-
expession for the bandwidth of the modulated sluial in Ing a sequence of observations. It is shown for a par-
terms of the bandwidth of the modulating signal ii :,Amd. ticular case that the optimum receiver evolves from one
A general expansion for the shape of the spectrum of using estimates of the channel output to the classical
the miodulated cosine is derived. In addition to reducing, matched filter or correlation detez-tor using: a known
in certain limiting situations, to known results, thic channel output. (Contractor's abstract)
eigansion provides a practical means cl obtaining the
spectrum in intermediate case-%. Exmples are pre-
sented showing the specirum of a cosine modulated by 2932
botb a lowpas GPP with rectangular spectrum, and
a bmndpass GRP of Gatissian spect:'umn. (Contractor's Stanford U. [Stanford Electronics labs. I Calif.
abstract)

COUPLING OF MODES BETWEEN A SLOW- WAVE
PLASMA MODE AND A HELIX, by S. F. Palk. [1962]

2930 [61p. incl. diagrs. table. (Sponsored jointly by Air
Force Office of Scientific Research, Office ef Naval

Staaford U. Stanford Electronics Labs. , Calif. Research and [Signal Corps] under jNo~ir-22524])

COMMUNICATION IN RANDOM OR UNKNOWN CHAN- Ucasfe

NELB, by C. K. Rusforth. July 196, 62p. .ncl. Published I Jour. Appl. Phys. , v. 33: 2468-.2473,
j7 ~~dr-grs. refs. (Technical rept. no. 2004-6; rept. no. i~~

SEL-62-0865) (Sponsored jointly by Air Force Office ot
Scientific Research, Office of Naval Research, and Propagation ot waves in a transmission system consist-
Signal Corps under Nonr-22524) AD 2113083 ing of a plasma column and a coaxial helix is investi-

Unclassified gated. The propagating characteristics of the structure
are analyzed by a straightforward field analysis. It is

The problem of communicating in the prebence of ran- demonstratcd that the field solution can be reduced toth deinadal~toateascatda ae nteb ecie

aom or unknown multiplicative disturbances is dealt simple circuit equation describing 2 coupled tuned cir-
with. The =ain contributions are in the areas of Lignal cuits. This analytical result shows that the propagation

reevr tis sonthat th piu inl o yapurely cpctv opigo oe ewe h
konchannel cnbthwosposbeigasfrthe space-charge modes of plasma column and the helix

L ukonor randn~n channel. Physical reasoning leads mode. The result of this study is compared with earlier
ntochoose the signals (s' s') and (s', -s'), the first work by Bulgakov et al. The limitation of the perturba-

Isassociated with channel mearuremint, the second tion techniques is discussed and the condition for the
wihtra nsmission of inomto.Teplmnr- validity of the small perturbation assumption Is given.

cevrfor this sad of signals when the channel output is The experimental method of separating and measuring
wienoise is shown to cross-correlate the perturbed the 2 coupled modes of propagation by means of mode-

reference wita the perturbed message. Evaluation of selecting techniques is described. (Contractor's
teerrprobability for the transmitted-reference sys- abstract)

tmfrvarious slbitinat~s indicates that, f or a fixed
sgatonoise ratio, the error probability increases

as the time-bandwidth product increases. (Contractor's 2933

abstact)St'inford U. Stanford Electronics labs., Calif.

2931 A FOUNDATION FOR TilE ANALYSIS OF ANALOG-
ORIENTED COMBINED COMPUTER SYSTEMS, by D. J.

f-Stanford U. Stanford Electronics Labs., Calif. Nelson. Apr. 1982, 171p. incl. diagrs. tables, refs.
(Technical rept. no. 1002-1; rept. no. SEL-62-069)

COMMUNICATJ'A PROCESSES IN RANDOM MULTI- (Sponsored Jointly by Air Force Office of Scientific Re-
PATH CHANNELS, by C. K. Rushforth. Apr. 1962 search, Office of Naval Research, and Signal Corps
'37)p. inc. diagrs. refs. (Technical rept. _o. 2004- under Nonr-22524) AD 276507 Uaclassif led
5; rept. no. SEL,-62-063) (Sponsored jointly by Air
Force Office cif Scientific Research, Office of N-.val Re- The theory of errors in analog-type systems ir treated,
sex-ch, and Signal Corps under Nonr-22524) AD 276688 both conceptually and math emat ically. The error

Unclassified concepts presented have their roots in matrix theory.
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in general, discussion is broken into 2 parts: true 29J8
error and sensitivity to perturbations. The errors
considered are those concern"ng the solution as a func- Stanford U. Stanford Electronics Labs., Calif.
tion of tim and those concerning the location of the
characteristic roots of the piecewise linear system. LINEAR ESTIMATION OF SAMPLED STOCHASTIC
To properly evclve the concepts, linear systems are PROCESSES WITH RANDOM PARAMETERS, by H. E.
considered first with perturbations in parameters and Rauch. Apr. 1962, 89p. incl. diagrs. tables, relt.
initial conditions. The concepts thus developed are (Technical rept. no. 2108-1; rept. no. SEL-62-058)
expanded to include nonlinear systems. One chapter (Sponsored jointly by AL- Force Office of Scientific Re-
is devoted to the mechanics and analysis of determi- search, Office of Naval Research, and Signal Corp.
nistic errors in digital differential analyzers (DDA's). under Nonr-22524) AD 441527 Unclassified
The result of this analysis is to resolve the error
theory of DDA's to a point equivalent to that of standard The general solution is derived for the problem of the
arnalog systems. (Contractor's abstract) optimum linear estimation of a sampled stochastic

process, when the transition and output matricee of the
model of the process are random parameters that are

2934 independent from 1 sample point to the next with known
mean and covariance. The resulting estimate is opti-

Stanford U. Stanford Electronics Labs., Calif. mum in the sense tha' it minimizes the trace of the co-
variance matrix of the error (a generalized mean-

HILBERT TRANSFORMS. DISTRIBUTIONAL THEORY, squared-error criterion). All of these results are de-
by R. W. Newcomb. Feb. 1962 [15]p. incl. refs. rived from the sampled version of the Wiener-Hopt
(Technical rept. no. 2250-1; rept. no. SEL-62-029) equation, and they apply without modiication to sta-
(Sponsored jointly by Air Force Office of Scientific.Re- tionary and nonstatlonary statimsca and to growing-
search, Office )f Naval Research, and Signal Corps memory and infinite-memory filters. (Contractor's
under Nonr-2252-4) AD 273278 Unclassified abstract)

The theory of Hilbert transforms of distributions is
presented as a justification for calculations made by 2937
engineers. The use of distributional Fourier trans-
forms in evaluating Hilbert transforms is illustrated. Stanford U. Stanford Electronics Labs., Calif.
(Contractor's abstract)

MEASUREMENTS OF AROUND-THE-WORLD HIGH-
FREOUENCY PROPAGATION, by Rt. B. Fenwick.

2935 Jan. 1962, 33p. incl. illus. diagrs. refs. (Ttchnical
rept. no. 1004-1; rept. no. SEL-62-011) (Sponsored

Stanford U. Stanford Electronics Labs., Calif. jointly by Air Force Office of Scientific Reseaz-th,
Office if Naval Research, and Signal Corps under Noar-

LEARNING TO RECOGNIZE PATTERNS IN A RAN- 22524) Unclassified
DOM ENVIRONMENT, by N. Abramson and D.
Braverman. May 1962 [161p. incl. diagrs. refs. Durin, he period April through October 1961, syste-
(Technical rept. no. 2003-5; rept. no. SEL-62-07") matic t•udles of round-the-world (RTW) signals, with
(Sponsored Jointly by Air Force Office of Scientific Re- transmitter and receiver at the same location, were
search, Office of Naval Research, and Signal Corps made at Stanford, California, usinr 50-kw, 1-msec
under Nonr-22524) AD 402104 Unclassified pulse transmissions in the 12- to 28-,-c range. Infor-

mation obtained includes average monthly curves of
Also published in L R. E. Trans. on Information Theory, RTW maximum frequency vs time of day, time delay and
7ITi~-W8:-3,Jan. 1962. pulse dispersion as a function of radio frequency, varia-

tion of optimum propagation azimiuxh with time of day,
The optimal use of a sequence of prior observations in and the degree of degradation of RTW propagation by
order to recognize patterns is treated. The class of geomagnetic storms. Predicted curves of average
pattern recognition problems is completely general iL. monthly RTW maximum propagating frequency vs time
that the results may be applied to patterns of a visual, of day were obtained with the aid of National Bureau of
aural or electromagnetic origin. The use of prior ob- Standards world maps, and compared with the measure-
servations for pattern recognition may be described as ments. These curves adequately predict certain fea-
a process of ltarning the statistical characteristics of tures of RTW propagation, but provide too low an esti-
the patterns involved. The matnematical description of mate of the maximum frequency that can propagate at any
the learning process is analyzed in order to obtain opti- given time, if ionospheric tilts are neglected. The domi-
mum (i. e., minimum probability of error) solutions to nant propagating mode is concluded to be a combination
various types of pattern recognition prcblems. These of earth-Ionosphere-earth hops on parts of the path, and
solutions to the mathematical problem are then inter- F2-layer - to - F2-layer hoi.s, made possible by layer
preted in terms of the systems implementation they tilts, on the remainder of the path. (Contractor's
imply. The optimum systems are shown to consist of abstract)
banks of generalized correlators. Under assumption
of independent measurements, the optimum systems
reduce to a class of systems which function by rein-
forcing desired responses. (Contractor's abstract)
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2938 tially fruitful kremes of research in adaptive control and

adaptive logic systems. (Contractor's abstract)
Stanford U. Stanford Electronics Labs.e Calif.

ON APPLIED DECItION THEORY, by N. Abradnon 2941
and J. FartlOn. Bprt. ge2, 82p. (Technical rept. no.
2tiMT-2; rept. no. BEL-62-095) (Sponsored jointly by Stanford U. Stanford Eaectronics abs. , Calaf.
Air Force sti ice dc Scientific Research, Office of NavalResearch, and Signal Corps under Nour-22524) RELIABLE, TRAINABLE NETWORKS FOR COMPUTING

AD 441210 Unclasscfied AND CONTROL, by B. Widrow and J. B. Angell. [1962S
[10op. incl. illus. diagrt, tables, rets. (Technical

This report is based on material from a Stanford Uni- rect. no. 1554-2; rept. no. SEL-62-146) (Sponsored
versity course (EE 252) op the applicatio of saetistical Jointly by Air Force; Air Force Ofice of Scientific Re-
dStn ior theory to signal detection, parameter estima- search, Office ClNaval Research, and Signal Corps
Uon, and pattern recognition. The report is divided under Nonr-225n4) AD 405015 Unclassified
Into 9 parts: (1) Filters and Noise; (2) S Smple Value
Representatval; (3) Detection of a Known Signal in Noise; Also pOFblinha in Aerospace Eng., v. 21: 78-123, Sept.
(4) General Dual-HT R y L D1sis Test; (5) Signal Detection9
Tith Mismatched IFiters; (6) Detection s f Signals with
Random Parameters; (7) Test (2 a Finite Number of Electro61 c networks and systems which can perform
Hypothesis; (G ) Eseimation; and (9) Discrete Wiener their intended functions despite defective components,
Filters. Part One provides a general review of classi- subassemblies, or interconnections within them provide

cal meshod( of sienal detection and parameter stima- an intpresting possibility. A number of proposed tech-
tion. The rest of the report deals with the application nnques are given for achieving this goal awd, a detailed

e mtatostcal decidion theory to these problems. (Con- consideration will be given to networks ol adaptive, or
tractor's abstract) ptrinable', linear elements called Adalines. Such net-

works have r Ben ied great tolerance to internal imper-
fections, and epensess many desirable properties as daea -

2939 processors which can improve with experience. (Con-
tractor's abstract)

Stanford U. p -anford Electronics Labs.c, Calif.

ON STATISTICAL, COMMUNICATION THtEORY, by N. 2942

Abramson 2a i J. F9r4son. Aug. 1962, 76cl. (Techni-
cal rept. no. 205-1; rept. no. SEL-62-078) (Spon- Stanford U. Stanford Electronics Labs., Calif.
sored jointly by Air Force Office of Scientific Research,
office of Naval Research, and Signal Corps under STUDY OF LINEAR FEEDBACK SYSTEMS WITH PERI-

Nonr- O524) AD 441207 Unclassified ODIC PARAMETERS THROUGH AN EXTENSION OF
THE FLOQUET THEORY, by L Lee. Dec. 1962, tlp.

The report is divided into 5 parts: (1) The Narrow-Barid incl. refs. (Technical rept. no. 2551-1; rept. no. SEL-
Gausian Random Process, (2) Measurement Problems, 62-117) (Sponsored jointly by Air Force Office of Sci-
(3) Noise Geneofatin, (4) Modulation by Random Proc- entfic Research, df ce of Naval Research, and Signal
esss, and (5) Wiener Flters and Random Sampling. Corps under No1r-22524) AD 441208 Unclassified
The results presamted in the first 3 parts are not new;
the methods used to obtain these results, however, are The basic properties of multi-v-ariable linear feedback
new. These particullr parts are presented because the systems with periodically v'arying parameters are inves-

methods are considered substantially superior to those t Oted. This class of systems is descriLed by linear
given elsewhere. Both new methods c o treating prob- differential equations with periodic coefficients in the
lems and results are given. In particular, results deal- state space. The classical Floquet theory on linear dif-
Ing with the spectra of pulsed communication signals ferentlal equations with continuous, periodic coefficients
and results of sampling 06 random processes are not has been extended to treat llnaFr differentil,• equations
known to be published elsewhere. (Contractor's with piece-vise continuous, periodic coefficients. The
abstract) extended Floquet theory is applied to the stability analysis

o modulated feedback control systems with contjmons
and piece-wise continuous carriers. It is shown that

2940 analysis and synthesis of many classes of linear feed-
back systems mav be formulated from a unified point of

Stanford U. Stanford Electronics Labs. , Calif. view by using Volterra integral equations of the second
x•d.

PAPERS ON ADAP'TIVE SYSTEMS, by B. Widrow and
0. F. Franklin. ?May 1962, 93p. incl. diagrs, tables,
refs. (Technir.-al rept. no 2104-2; rept. no. 62-003) 2943
(Sliinsored jointly by Air Force Office of Scientific Re-
search, Office of Na-.rl Research, and Signal Corps Stanford U. Stanford Electron!•cs Labs., Calif.
underT Noor-22524) AD 441526 Unclassified

THE THEORETICAL HEIGHTS AND DURATIONS OF
This rtport is a collection of papers (-. .,.•.1zive Sys- EC=HOES FROM LARGE METEORS, by L. A. Manning.
tenis. They represent introduction to new and poten-
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[1962] [23kp. incl. diagra. refs. (Technical rept. no. 2945
1150-1; roept. no. SEL-62-137) (Sponsored jointly by
Air Force Office of Scientific Research, Office of Stevens Inst. of Tecu. Dept. of Physics, Hoboklon, N. J.
Naval Research, and Signal Corps under Nonr-22524)
AD 441211 Unclassified THE EFFECTS OF ELECTRIC FIELDS ON THE FLOW

OF LIQUID HELIUM, by W. J. Neidhardt and J. Fajans.
Also pablished in Jour. Research Nat'l. Bur. Stand., May 1962, 135p. lncL diagrs. Lbles, refs. (Research

1067-78, Oct. 1954. rept. no. SIT-P65(5/62) (AFOS.-2588) (AF 49(638)-
352) AD 608395 Unclassified

Mathematical theory of the durations of radlo echoes
from overdense trails is develoto•id. Included is the An investigation was made of the effect of electric fields
dependence of the height distr lbulion of ionization on on the flow of liquid helium in a narrow channel super-
meteor magnitude, velocity, zenith angle, the form of leak whose exit was maintained at a pressure far below
the attachment law, the height dependence of diffusion the vapor pressure of the liquid. Liquid helium evapora-
ccefficient, and an adjustable relation between lumi- tion in the channel and the resulting linM-ps interface
nons and ionizing efficiency. It is shown that well de- caused an electric pressure gradient. I was found that
fined attachment-free and attachment-controlled dura- electric fields of magnitude 3 x 106 v/cm did not destroy
tion regions exist with different line-density and wave- the superfluidity exhibited In the channel. The effect of
length dependences. The transition zone is broad, and the applied electric field was to increase flow above and
its location depends strongly on meteor velocity. Nor- below X point. Below the ). point, both the normal and the
malized duration and line-density parameters are de- superfluid flows were increased by the applied field. At
fined in terms of which a sin'gle computt--calculated very high applied field the flow attained a limiting value
duration vs density relation good for all parameter val- which was a function -d temperature. (Contractor's
ues is plotted. Bridging formulas approximating the abstract, in part)
duration relation are derived from asymptotic expres-
sions, and the relation between echoing height and dura-
tion or line density is presented. Equations are given 2946
relating the exponent of the wavelength to echo duration.
(Contractor's abstract) Stevens Inst. of Tech. [Dept. of Physicsl Hoboken, N. j-

ELECTROHYDRODYNAMICS OF SUPERFLUID HELIUM
2944 IN NARROW CHANNELS, by W. J. Neidhardt and J.

Fajans. [1962] [331p. incl. digra. refs. (AFOSR-
Stanford U. Stanford Elctronics Labs. , Calif. 2755) (Sponsored jointly by Air Force Office of Scientific

Research under [AF 49(638)352] and National Aeronautics
A TWO-DDAENSIONAL STUDY OF HIGH-SPEED, and Space 4dministration) AD 405796 Unclassified
HIGH-CURRENT SWITCHING TRANSISTORS, by E. R.
Lewis. Feb. 1962 [1101p. incl. diagrs. tables, refs. Also pubiished in Phys. Rev., v. 128 495-502, Oct. 15,
(Technical rept. no. 1754-1; rept. no. SEL-62-020) 1i R2.

(Sponsored jointly by Air Force Office of Scientific Re-
search, Office of Naval Research, and Signal Corps The flow of superfliid helium from a liquid reservoir to
under Nonr-22524) AD 274270 Unclassified a vacuum through a 10-5 cm channel, which was enhanced
A study was made of high-speed, high-current switching tenfold by an electric field of 3 x 106 v/cm when a phase
transistors, which are used in computing systems. It boundary occurred within the channel, wan uraffected
was known that the operation of transistors at very high when the boundary moved past the channel arnd field.
currcnt level_ is greatiy affected by emission crowding. Superfluid flow at subcritical velocity given by r - r0 =

The base cur rent causes a voltage drop along the Junc- f(T)V2 , when increased to critical flow under the influ-
tion and tevis to crowd emission toward the edges of ence of electrostrictive pressures was given by r =
the emitter nearest the external base contact. This of-
fect !s inclhded in a fairly complete 2-dimensional dc n/P (T,)/tT)1Kn + [oS/r4Ks' with r 3n r 0 the flow
model of a double-diffused, germanium mesa switching with and without applied electric field, V the applied
transistor. Having been accredited experimentally, voltage, T the temperature, p, and ps the normal and
the model was applied to some problems in relating de- superfluid densities, p the total density, r? the viscosity
vice performance to device geometry. Two intresting and Kn and Ks flows obtained from normalization of data.
results accrue. First, the results show no optimum A coincidence was noted between a maximum at 2. 06*K
value of base width - the base should just be as narrow in the relative ;iow and an already reported maximum at
as possible. The second result was a normalized curve 2. 10°K in therwal boundary conduction. Any shift in
from which an optimum value of emitter stripe width the X point induced by a macroscopic field of 1.5 x
nmay be obtained. Finally, a 2-dimensional switching
phenomenon is described. It is shown that emission 106 v/cm was less than 0. 02°K, but displacements as
crowding can be considerably enhanced during the turn- great as 0. 5°K were induced by use of very fine channels.
on process. Also described is a multitetrode transistor
analogue in which enhanced crowding can be actually
observed. (Contractor's abstract)
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2147 mental property of ordInary-matter plasma: that elec-
trons are light and positive ions are heavy. The sign

teveis Ingt. at Tech. Dept. of Physics, Hoboken, N. J. of the asymmetry would be changed if antimatter plasma
were employed. It is doubtful whether a planar currerit

[THEORETICAL RESEARCH IN THE STATITICAL sheet could be achieved with a positronium plasma.
MECHANICS OF PHYSICS PROCESSES]. Final rept. (Contractor's abstract)
June I 1958-May 31, 1962, 5p. (Rept. no. SIT-
PG%•7/762)) (AFOSR-2957) (AF 49(838)352) AD 285877

Unclassified 2950

This research vas concerned with experimnetal aspecto Stevens Inst. of Tech. [Dept. of Physics) Hoboken, N. J.
of low temperature physics, i. e., focusing of phonons
in superfluid helium and electrobydrodynamics of su- PLASMA VORTICES (Abstract), by W. H. Bostick.
perfluld flow in narrow channels. I was proposed that [1962) [fp. (Sponsored jointly by Air Force Cambridge
the characteristic phonon emission spectrum of various Research Labs., Air Force Office of Scientific Research
crystals be measured and that the relative influence of under [AF AFOSR-62-225] and Atomic Energy Commis-
the 2 helium isotopes on the "black body" phonon spec- Sion) Unclassified
trum be datermined. A cryostat for producing tem-
peratures to 0. 4"K and apparatus for focusing and de- Presented at meeting of the Amer. Phys. Soc.,
tection of phonons was constructed. Atlantic City, N. J., Nov. 28-Dec. 1, 1962.

Published in Bull. Amer. Phys. Soc., Serics 11, v. 8:
2248 T7F-1TT7,Feb. 28, 1963.

9tevens Inst. of Tech. Dept. of Physics, Hoboken, N. J. Plasma vortices are observed to be produced by shear
in velocity across a magnetic field. Electric-field

INTERACTION BETWEEN PLASMA AND A TWO-DI- measurements In a turtrilent plasma in a magnefAc field
MENSIOMAL MAGNETIC DIPOLE, by W. IL Bostick, indicate that the turbulence is made up of many vortices.
H. Byfleld and others. [1962] [31. incl. illus. diagra. Double-probe measurements of ion density show that the
(AFOSR-J523) (AF 49(638)1051) AD 407664 plasma density is high within the vortex, and low out-

Unclassified side the vortex. An analysib of the plasma coaxial ac-
celerator shows that vortices are expected to be pro-

1Als.published in Phys. Fluids, v. 5: 1305-1307, Oct. auced in the accelerated plasma and that Hall currents
account for the planar-current sheet when the center
conductor is negative. An analysis of the 0 pinch indi-

An account is presented of the results of a series of cates that Hall currents in conjunction with shear in ac-
experiments on the 4nteraction of a rapidly moving, celeration should produce a right-handed vortex ring at
high conductivity copper plasma and a magnetic dipole one end of the coil and t left-handed one at the other.
field. The formation of a cavity in the plasma stream- For exmple, the rigb) handedness is to be expected in
Ing around the 2-dimensional dipole field is observed, all 3 forms: ,eJ e. -, B0 . Bpoloidal' t, +
The shape of this cavity and its physical dimensions are
In agreement with the theoretical predictions of V translationz.1 *-e p'tsma remaining within the coil is
Hurley. expected to have an Angular momentum opposite the v

of the rings emanating from the ends of the coil.
2949

Stevens lust. of Tech. (Dept. of Physics] Hoboken, N. J. 2951

HALL CURRENTS AND VORTICEb 1N THE COAXIAL Stockholm U. [Inst. of Physics] (Sweden).
PLASMA ACCELERATOR, by W. H Bostick. [1962]
,6]p. tncL dlagrs. (AFOSR-64-028L,) (Sponsored Joint- OPTIMAL Y.-p SCATTERING CONDITIONS FO.At RE-
ly by [Air Force Cambridge Research Center I Air SOLVING DALITZ, (a+) AND (a-) SOLUTIONS, by M.
Force Office of Scientific Research under AF AFOSR- Roos. [19611 [9]p. incl. diagrs. (AF 61(052)47)
62-225, and [Atomic Energy CommissionD AD 431080 Unclassified

Unclassified
Published In Nuovo Cimento, Series X, v. 24: 657-685,

Also published in Phys. Fluids, v. 6: 1398-1603, May i6, 1962.
Nov. 1Thi3

It is shown that D•litz' (a+) and (a-) solutions can be re-
The fact that the current sheet in a coaxial plasma ac- solved by an eladtic K--p scattering experiment, per-
celerator is planar with the center conductor negative, formed In an optimal way. I; the lowest measurable K-
and bullet-shaped when the center conductor is positive weson laboratory momentum Is 53 mev/c and the short-
can be at least larttahy explained by a combination of est measurable recoil proton track length is 5 gm, the
Hall currents and plasma vortices, both of which should optimum conditions are met when only events with a
be expected to occur in such an acce!erator. "Ihis ex- K- scattering angle of 300 or less but with momenta up
planation asserts that the peculiar asymmetrical be- to the limit of pure s-vave scattering angle are counted.
havior of this accelerator is a consequence of the funda.- (Contractor's abstract)
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2952 2954

Stockholm U. [Inst. of Physics] (Sweden). Stockholm U. Inst. of Physics (Sweden).

THEORETICAL STUDIES IN ANTII4UCLEON ANNIRI- INTERACTION OF 2 GEV NEGATIVE w-MESO(N5 WITH
LATION STRUCTURES, by H. Pflwmhn. [1962] [131p. EMULSION NUCLEI, by B. E. Ronse ind 0. Danielsson,
inc!. diagra. tables, refs. (AF 61(052)47) [1962] [17kp. incl. diagra. tables, refs. (AFOBR-3129)

Unclassified (Sponsored Jointly by Air Force Office of Scientific Re-
search under [AF EOAR-62-15] and Swedish Atomic Re-

Published in Arklv Fysik, v. 23: 259-271, 1963. search Council) AD 613754 Unclassified

The newly discovered w and e-pion resonances are in- Also publlshed in Arkiv Fysik, v. 22: 175-191, 1962.
cluded n the statistical treatment of antinucleon annl-
hilation. General relations between angular asymme- An investigation of 281 interactions of 2 gev/c negtive
tries of charged annihilation mescns are derived. The pions with emulsion nuclei is reported. The fraction of
magnitudes of these asymmetr!es are calculated by a stars with charged secondary pions is 75* 3% and the
modified statistical theory. (Contractor's abstract) mean number per star of emitted charged pions is 1. 21 *

0. 08. Only 2 K-mesocn have been observed, which con-
firms other results that the production cross section of

2953 strange particles is low. Results have been compared
with the predictions from a cascade calculation by Me-

Stockholm U. Inst. of Physics (Sweden). tropolis et al which startz from the known elemciary
pion-nucleon and nucleon-nucleon cross sections. The

ANNIHILATION OF 1.3 GEV ANTIPROTONS IN COM- agreement between their calculated data and the experi-
PLEX NUCLEI, by B. E. Ronne, P. J. Carlson, and mental results of this stady is good as far as the multi-
0. Danielsson. [1962] [25]p. incl. diagrs. tpbles, refs. plicity, energy spectrum and angular distribtion of
(AFOSR-3128) (Sponsored jointly by Air Force Office emitted plas and also the energy spectrum of knock-on
of Scientific Research under [AF EOAR-62-15] and protons are concerned. (Contractor's abstract)
Suedish Atomic Research Counmil) Unclassified

Also published in Arkiv Fysik, v. 22: )93-217, 1962. 2955

An investigation of 537 interzction stars in nuclear emul- Stockholm U. Inst. of Physics (Sweden).
+65

sions, of which 215 are due to 2 gev/c antiprotons HIGH ENERGY PHYSICS PROPERTIES OF 4NTIPRO-
-35 TONS, K MESOWS, HYPERCONS AND PIONS, by A. G.

and the rest to negative picas, is reported. The anti- Ekspong. Oct. 31, 1962, 2 4 p. incl. diagrs. (AFOSR-
proton mean free path of annihilation is found to be 4737) (AF EOAR-62-15) AD 407166 Unclassified
26* 5 cm. Experimental results concerning antiproton
stars are cbtaincu from measurements an the available In an investigation of 537 interaction stars in nuclear
sample of stars by subtracting the known pion cantribu- emulsion exposed to a beam of 2000 mev/c antiproton
tion from the measured quantities. The average number mixed with pious and muons, about 215 etars were esti-
of charged pions outside the nucleus for autiproton mated as being due to antiprotons, and the rest due to

+0.n25 plfns. Deailed oalculatos of pion interactio, i inside
stars ia 2.64 and the average total energy per pion the nucleus ',ere performed. No antisigma hyperon was

-0. 33 found. (Contractor's abstract, modified)
430 * 50 mev. The mean number ef emitted protons is
7. 55 *0. 70 and the mean energy per 3tar that these

carry away is 415 * 50 mev. The average pion multi- 2956
+0.5

plicity in tht annihilation process is found to be 5.0 .6 Stockholm U. Inst. of Physics (Sweden).

In carrying out the calc zt-tion o this value, detailed PRODUCTION OF E HYPEROC PION PAIRS, by A.
study of secondary interactions or primary pions in the Frisk and A. G. Ekspong. [19621 [4kp. Incl. dlagrs.
nucleus where the annihilation occurred was necessary. refs. (AFOBR-4413) (AF EOAIt-63-11) AD 295949
it was foun', that 30% of the primary p'ons; leave the Unclassified
nucleus without interaction, 28% are absorbed, 30%
leave the nucleus after one or more elastic and/or Also published in Phys. Irs., v. 3: 27-30, Nov. 15,
charge-exchange scatterings, and 12% give rise to pro-
duction of new pions through inelastic scattering. No
antisigma hyperons were definitely established in spite In order to detect effects due to the Y* particles, experi-
of a careful search for such particles. (Contractor's ments have recently been made in which n-gative K
abstract) mesons were arrested in photographic emualons. When

the experiment was begun only YO and YO were known
0 1

with masses -ear 1405 mev and -385 mey respectively.
The results appear to Indicate the existence of a Y*
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particle with r mass of 1405 mev but with a width at These meth,.x are applied to empirical data obtained by
ImAt 2 orders of magnitude less than the values pre- experiment on the perception of photopic monochromatic
viously reported, viz < Imey. light, gustatory intensity, and time (space, and velocity).

These ',cocedures may, with modifications, be em-
ployed for other curvilinear functions in which both vari-

2957 able functions require logarithmic transformations in the
reductioi process. (Contractor's abstract)

StocM~olm U. [Psychological Lab.] (sweden).

A COMPARISON OF THE METHOD OF RATIO ESTI- 2960
MATION AND THE METHOD OF MAGNITUDE ESTI-
MATION, by M. Mashhoui-. Jan. 30, 1962, 14p. incl. Strasbourg U. Inst. de Recherches Nuclesires (France).
diagrs. tables, refs. (Technical scientific note no. 8)
(AFOSR-2744) (AF 61(052)300) AD 281220 RESEARCH ON EXCITED LEVELS IN LIGHT NUCLEI

Unclassified USING 1.5 MEV C-W, by S. Gorodetzky. Jan. 31, 1962
[24kp. incl. illus. diagrs. tab)es, refs. (AFOSR-2531)

"The inain features of both methods are briefly reviewed. (AF 61(052)478) AD 274759 Unclassified
A modified method of ratio estimation in which the sub-
ject is left free to report his impressions In terms of The double y emission was studied in the monopole tran-
arbitrary pairs of numbers is discussed. The results sitions of energy 6.06 mev in 0, 3.35 mev in Ca and
of a series of cxperiments on velocity perception with 19
ratio and magnitude estimation are compared, and 1. 73 mev in 9 0 Zr, obtained from the reactions F (pa)
some of the advantages and disadvantages of both meth- 16U and 40Ca (pp') 4 0 Ca, andby 8s radioactivity of a 9 0 Sr
ods are enumerated. It fs indicated that the method of 16
magnitude estimation is a special case of the method source, respectively. In the case of 0, the vaiue
of ratio estimation, although they cLn, under special ex- Ty, . 1. 1) x 10-3 s
perlmental conditions, be equivalent. (Contractor's - =(2.5 isfound. For (0 Caand 9 0 Zr
abstract). Ttot

upper limits of 2.4 x 10-3 and 1/4 x 10-3 respectively
were obtained. Comparisons with theoretical predic-

2958 tions and other experimental values are given.

Stockholm U. [Psychological Lab. ] (Sweden).
2361

A SUBJECTIVE SCALE AND THE THRESHOLD OF
VELOCITY, by M. Mashhour. Jan. ,0, 1962, 10p. Strasbourg U. Inst. de Recherches Nuclesaires (France).
incl. diagra. tables. (Technical scientific note no. 9)
(AFOSR-2830) (AF 61(052)300) AD 281249 [ELECTROMAGNETIC TRANSITIONS FROM THE 8.88

Unclassified MEV TO 6. 06 LEVELS OF OXYGEN 16] T-ansitions elec-

By the method of ratio production, a subjective scale tromagnetiques 8.88 mev - 6.06 mev dans 160, by S.

of velocity is established. The psychophysical rela- Gorodc.zky, P. Mennrath and others. (1962] flip. incl.

tion of velocity can be described by a power function diagr. (AFOSR-3106) (AF 61(052)598) Unclassified

which is slightly positively accelerated. Under the Also published in Phys. Ltrs. v. 2: 43, Aug. 1962.
same experimental conditions but with a different group
of subjects the absolute limen of velocity is determined
as 1. 57 mrin of visual angle per sec. It is argued on the The branchin; ratio for the decay of the 8. 88-mer level

basis of the experimental findings that the "threshold" to the 6. 06-mev level as compared with the direct decay

constant found, usually by curve-fitting nrocedures, is to the ground state is measured as R(8. 88 mev - 6.06

either a sign of a shift in the function or a result of the mev/8.88 mev - 0 mev) = (1.20* 0. 36) x 10-2 The
sampling fluctuation of the observed line Around the 8.88 mev - 6.06 mev - 0 mev cascade is detected by
true regression line. (Contractor's abstract) triple coincidence counting of 2. 82 - mev gamma ray to

the 6. 06-mev level, along with the election pair pro-
duced by the 6. 06-mev monopole transition to the ground

2959 state.

Stockholm U. Psychological Lab. (Sweden).
2962

ON FITTING SOME CURVILINEAR FUNCTIONS TO
EXPERIMENTAL DATA, by M. Mashhour. Sept. 30, Strasboutrg U. Inst. de Recherches Nucleaires (France).
1962, 19p. incl. diagrs. ables. (AFOSR-4593)
(AF EOAR-62-76) AD 401181 UnclassiVed [ELECTR( IAGNETIC TRANSITIONS OF 016 BETWEEN

6.92 MEV - 6.06 MEV AND 7.12 MEV - 6.06 MEVI
The general model of power functions where both the Transitions electromagnetiques 6.92 mev - 6.06 mev et
independent and the dependent variables, and 2 special 7. 12 mev - 6.06 mev dans o16, by S. Gorodetzky, P.
cases in which I at the variables Involves additive con- Mennrath and others. [1962] [3]p. incl. diagrs.
stants, are discussed. Two methods of evaluating tWe (AFOSR-3193) (AF 61(052)598) Unclassified
unknown constants concerning each case are developed.
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Also published in Phys. lirs., v. 1: 14-16, Apr. 1, Also published inAIAA Jour., v. 1: 634-639, Mar. 1963.1962.
The pressure distribution over a body of complex shape

The branching ratio for the gamma decay of the 7. 12 - may be affected by the reflected waves that arise when

niev level Ln 016 to the level at 6.06 mey and to the the wave from a discontinuity in surface slope interacts
ground state is calculated to be R(7. 12 mev - 6. 06 mev/ with the bow shock or expansion wave, the entropy

7. 12 mev - 0 mev - 3. 5 x 10-5. It is further found that gradient behind a curved bow shock, or the effective
area change with distance from the axis in axisymmetric

R(6. 92 mev - 6.06 mev/6. 92 mey - 0 mev) = 7. 1 * 2.5 x flow. The reflected waves from all these types of inter-
10-5. The measurements are made by analyzing triple actions are examined by reflection coefficients based on
coincidences between the gamma ray of the ground - the overall strength of the reflected waves or on the over-
state transition and the internal electron - positron all change in surface pressure, and also by calculations
pairs from 0+ - 0+ decay to the ground state of the ot the full inviscid flow field by the method of character-
6.06 - mev level. istics. (Contractor's abstract)

2963 2966

Strasbourg U. Inst. de Recherches Nucleaires (France). Sydney U. School of Physics (Australia).

[MULTIPOLARITY OF THE 2.14 MEV TRANSITION IN A COMPARISON OF PION AND NUCLEAR INTERAC-

LelIB] Multipolarite de la transition de 2.14 mev dans TIONS IN EMULSION AT ENERGIES BETWEEN

Le
11

B, by S. Gorodetzky, F. Scheibling and others. 1011 AND 1013 EV, by F. A. Brisbout, C. [F. ] Gauld
[1962] [2]p. incl. diagrs. (AFO6R-3194) (AF 61(052)- and others. [19621[21p. incl. dlagrs. (AFOSR-3166)
598) Unclassified (AF 49(638)842) AD 612975 Unclassified

",Iso published in Phys. LIrs., v. 1: 24-25, Apr. 1, Presented at Internat'l. Coal. on Coemic Rays and the
Earth Storm, Kyoto (Japan), Sept. 4-15, 1961.

Angular correlation of internal conversion pairs from pbished In Jour. Phys. Soc. Japau, v. 17, Suppl.
the 2.14 mev transition indicates that its most probable Am.403-0, Jan. 1962.
multipolarity is M 1, giving the level a spin 1/2, in
agreement with Wilkinson's spin-flip theory. From the results obtained by flying a 10 litre stack of

emwilsion to 126, 000 ft over Texas it is shown that: the
interaction mean free path of jet secondaries ft

2964 +3. 7
-37.7 +3.2 cm, which corresponds to a cross section of

Strasbourg U. Inst. de Recherches Nucleaireni (France). about 20 mb/nucleon; the average number of shower par-

ticles in secondary jets is 12.3 * 0. 3 and changes (if at
[ELECTROMAGNETIC TRANSITIONS FROM THE 6.92 all) only slowly with energy; the average number of
MEV TO 6.13 MEV AND 7.12 MEV TO 6.13 MEV shower particles in primary jets produced by minimum
LEVELS OF OXYGEN 16] Transitions electromagnetiques ionizing particles is 22.5 * 0.4 and in similar energy

6.92 mev - 6.13 mev et 7. 12 mev - 6.13 mev dans 160, interals is about twice that of the secondary jet; and for
by S. Gorodetzky, P. Meonrath and others. [1962] secondary jets the average number of heavy prongs
[21p. incl. diagrs. (AFOSR-64-1988) (AF 61(052)598) decreases with increasing energy.
AD 452300 Unclassified

Also published in Phys. Ltrs., v. 1: 116-117, May 15, 2967
1962.

Reactions F
1 9 (p,a)O16 have large cross secticns for Sydney U. Sc•.oul of Physics (Australia).

the excitation of 016 7.12- and 6. 92-mev levels at pro- .UCLEAR INTERACTIONS OF THE SECONDARY PAR-
ton energies of 2030 and 874 key, respectively. The i'ICLES OF HIGH-ENERGY COSMIC-RAY "JETS", by
branching ratio for 0. 99 mev-6.13 mev/7. 12 mev is . !Perrow, C. F. Gauld anid others. [10621 [81p. incl.

)x 1 and that for 0.79 nev- dlagrs. tta-es, refs. (AFOSR-4790) (AF AFOSR-61o-
estitr.ated to be (8 * 2) x x 10-4. 92 and A- A-•-RR-62-410) 4, 623498 Unclassified6. 13 mev/6. 92 to be (2.5 *• 1.5) x 10"4.

Also publlb-n-, in Nuovo Cimento, Series X, v 28: 1238-

2965 .245, June 1,T163.

Sydney U. Dept. of Aeronautical Engineering (Australia). Fifty-five interactions in the energy range I to 100 gey
of secondary particles of cosmic-ray jets have been ex-

EFFECT OF WAVE INTERACTIONS ON PRESSURE amined. The energy was determined by finding the an-

DISTRIBUTIONS IN SUPERSONIC AND HYPERSONIC gle between the secondary and primary direction and as-

FLOW, by G. A. Bird. 11962] 16]p. incl. diagrs. suming a transverse momentum of 0. 4 gev/c. The in-

tables (AFOSR-J765) (AF AFOSR-61-93) AD 414032 teraction mean free path was 41. ? cm, the average

Unclassified number of shower particles varied from 1.3 to 6. 4 and
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the average number of black prongs from 5. Z to 8.3 as that every deficlent value of f(z) ts also an asymptotic
the energy went from 2.8 to 34.6 gev. The zgreement value. The author investigates .oodltlons under which
with machine work is good. in contrast to previous ex- the conjecture may hold. To that end, new concepts
periments where the CastagnolU method of energy esti- like B-regular path, opening -a a curvilinear sector
mation a-.d or area scanning was used. The application and :ms are used. The conditions turn out in terms of
of the method to energies around 1000 gev is discussed. restrictions on the localization of zeros and poles of
(Cotractor's abstract) i(z) on suitable B-regular pat.hs. Then it is shown that

all deficient values co f(z), cther than 0 and -, are nec-
essarily aFymptotic values. (Math. Rev. abstract,

2968 modified)

Sydney U. School of Physics (Australia).
2971

THE INTlERACTION MEAN FREE PATH OF PROTONS
AT 3 TeV, by G. Day, C. F. Cauld and others. [19621 Syracuse U. [Dept. of Mathematics] N. Y.
[21p. Incl. table. (AFOSR-JI441) (AF AFOSR-62-410)
AD 426556 Unclassified MEROMORPHIC FUNCTICNS WITH VALUES THAT ARE

BOTH DEFICIENT AND AISYMPTOTIC, by A. EdreL.
Also enshed in Nuovo Cimerto, Series X, v. 27: [1962] [IlI. (AFOSR-66-0218) (AF 49(638)571)
977-978, Feb. 16, 1963. Unclassified

The mean free path (mlp) of singly charged primary Also published in Studies in Mathematical Analysis and
particles in the energy region of 3 tev has been deter- Related Topics_,ed. by G. Szegd, C. Loewner and others.
mined using a Bartlett ma•xmum-likelihood technique. Stanford, Calif., Stanford U. Press, 1962, p. 93-103.
With all events taken into account a value of Ap = 22 cm
was obtained. Considering only those events with a For abstract see item no. 2970, Vol. VL
potential pAth greater than 20 cm the mip became 27
cm. (Contractor's abstract)

2972

2969 Syracuse U. [Dept. of Mathematics] N. Y.

Sydney U. School of Physl.s (Australia). THEORY OF APPROXiMATION, by G. G. Lorentz.
Final rept. June 1, 19t-May 31, 1962. June 20, 1962

A NEW METHOD OF RECORDING LARGE COSMIC- [3]p. (AFOSE -2896) (4F 49,'-o1S7" AD 289421
RAY AIR SHOWERS, b7 C. B. A. McCusker and M. M. Unclassified
Winn. [1962] (4p. (AFOSR-J1442) (AF AFOb'R-
62-410) AD 426555 Unclassified The work completed under this contract considers several

aspects of approximation theory. The possibility of
Also published it Nuovo Cimento, Series X, v. 28: uniform approximation of all cooLinuous positive func-
7-17,Apr. I, 1963. tions f(x) on a compact set A by polynomials with positive

coefficients in several given functions gl, g2'""- l -* -

The difficulty of recording fast-timing information in sidered. The finer qpestion of the degree of upproli-
a large air-shower array is discussed and a possible mation has been solved for the simplest case wthen A =
solution to this problem Is proposed. The time of pas- [0. 1] and there are 2 functions, g! = x, g92 = 1-.
sage of shower fronts at each detector station in the
array is to be measured with respect to the time as Roughly speaking, the error of approximation is the
given by a time-signal transmitter in or near the array. square root of the error obtained by unrestricted poly-
Details of the method are given. (Contractor's nomlals. It has also been shown that the entropy of the
abstract) set of functions satisfying a Lipschitz condition of order

and in addition of uniformly bounded variation, class

2970 Lipan V, is log -. The entropies of sets of functions

Syracuse U. [Dept. of Mathematics] N. Y. in the Hausdorff metric are also discussed and it is
shown that Kolmogorov's estimates for the classes

MEROMORPHIC FUNCTION5 WITH VALUES THAT Lip a hold not only in the uniform, but also in the

ARE BOTH DEFICIE-2iT AN-; ASYMPTOTIC, by A. L
1
-metric. The determination of the widths of the sets

Edrel. [1962] [ll•.. iAFOSR-J327) (AF 49(638)571) LIpael V are still under consideration. Also under
Unclassified study is the problem of showing that for such classes as

Lipa, etc., well approximated by arbitrary linear means
A lished in Studies in Mathematical Analysis and can be only a small portion, in the sense of entropy.
Re-ed Topics, ed. by G. Szeg8, C. Loewner and
others. Stanford, Calif., Stanford U. Press, 1962,
p. 93-103.

Let f(z) be a nieromorphic function in the z-plane. The
paper is concerned with the conjecture of Nevanlinna
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2973 2975

Syracuse U. [Dept. of Mathematics] ?I. Y. Syracuse U. [Dept. of Physics] N. Y.

ENTROPIES OF SETS OF FUNCTIONS OF BOUNDED ASYMPTOTIC PROPERTIES OF GRAVITATING SYS-
VARIATION, by G. F. Clements. [1962] [ll]p. TEMS (Abstract), by ;o. G. Bergmann, L Robinson, and
(AFOSR-JI027) (AF 49,638)619) AD 419710 E. Schilcklog. 11962] [1]p. (Sponscred jointly by Air

Unclassified Force Office of Scientific Research under [AF 49(638)-
461], National Science Foundation and Wrir t Air Deve!-

Also published in Carad. Jour. Math., v. 15: 422-432, opment Division) Unclassified
1TO3.

Presented at meeting of the Amer. Phys. Soc., New
The author, using the reinults of K-7 is concerned with York, Jan. 24-27, 19f'2.
further calculations of H and C. "here the A are sets

of functions of f(x) with the ýdditional restriction of P sh in Bu, 1 mer.
bounded varlati•L Danote f(,) < g(t) for f(c) = O{g(c)) 32, Jan. 24, 1962.
and f() g() !I ooth f() <g() and g() cf(). The if the gravitationl field of a physical system tends to
felowing is provvd: (1) Let V be a set of uniformly zero at large spatial distances, the metric is usaully

oumded functions on 10, 1], satisfying a Lipschitz condi- said to be 'asymptotically flat". A more detailed aml-
tion of order o (0 < a < 1) and with total variation not ex- ysis leads to these results: (a) In the absence of gravi-
ceeding some constant B -A, then for A = V H, Hft C, tational radiation the affine connection is asymptotically

LeetX be acube;in thene C integrable, i.e., one can speak of "the same vector" at
(1) log (/). (2) et ecbih idean spatial infinity in different directions, but it is impoesi-

n-space with the usual metric P and let X, be the set ble to cover the far away regions of space-time with &

of all non-void closed subsets of Xn with the Hausdorff properly meshing Cartesian coordinate grid. (b) In the

metric o der!-ed from p; ther, He .f Cc - (I/)n for this presence of gravitational radiation the affine connection

X The calculation of H ss not asymptotically integrable; even at spatial Inaenity

n C f c an attempt to transfer, e.g., the direction of the time
LXn and ML consisting ri certain continuous para- axis from I orientation in s'•ace to another by paralleln transport will lead to a result that depends on the chosJen
metric curves C contained In Xn, where M L c:t

an the curves C c LX." are of length not exceedingL

is also investigated- Finally, H 9 and C. are estimated 2976

to be . (I/c) log (l/i) for the set QB of functions f de-

fined an [0, 11 for which f(x +), f(x-) exist and If(x) I * B,
and in which the metric e(f,g) is defined by Hausdorff PERTURBATION THEORY FOR THE INTERACTING
metri a (G, G ) between the generalized graphs Gf BOSE SYSTEM (Abstrac!), by A. Miller. [1962] [1k.

gf) and G(of g). (Math. Rev, abstract, modified) [AF 49(038)4611 Unclassified

Presented at meeting of the Amer. Phys. Son.,
Cleveland, Ohio, Nov. 23-24, 1962.

2974
Published in Bull. Amer. Phys. Soc., Series II, v. 7:

Syracuse U. Dept. of Physics, N. Y. 530, Nov. M, 1962.

DIRECT TEST FOR THE STRONG BQUIVA:..ECE The Hamiltonian for a Bose system of density n is writ-
PRINCIPLE, by T. A. Morgan and A. Peres. [1962] ten H 0 . H', where 0 provides a field for particle mo-
[2]p. (AFOSR-3871) (Sponsored jointly ')y Air Force t withu change of momentum, and H' Scatters pazti-Office of Scientific Research .-nder AF 49(ft38)461 :ind to ihu e•mmnuadH cttr er!
Officen ScientificResearchdde) F 49c(3si)4 d cles from plane-wave states. For sufficiently repulsive
National Science Foundation) Unclassified forces, the energy spectrum of H0 contains a gap of

Also published in Phys. Rev. Ltrs., v. 9: 79-80, July magnitude nV0 , where 'k is the Fourier transform of

the 2-particle interaction. This gap removes thpe Ird-

Following unpublished work oi Dicke, the authors dis- order divergerice In th R- ayyieigh-Schr~dinger perturba-

tinguish (a) the weak equivalence principle: in a freely tic series. Expressions for the ground-state energy

falling, nonrotating .aboratory, all free particles are obtained in terms of Vk for the 2nd through 4th order.

move with constant velocities, (b) the strong equiva- The 2nd-order result reproduces the energy shift found
fence principle: all the laws of physics are the same in by various authors. For nonzero temperature, the par-
that laboratory, independent of its position in space And tition function and chemical potential are expandea in a
time, inhomogeneities of the gravitational field being power series in Vk sing Ho as the Hamiltonian. Sihu-
neglected. They accept the view that cxperiments of the rc

E~tvs tpe sppot oly (), nd tat b) s Jutifedtar expansions for the expectation value &( the energy

E•tvtks type support only (a), and that (b) is justified and the density-correlation function yield expressions for
only by indirect arguments. As a direct te ,t of (b) they the specific heat and the excitation spectrum, to let
propose an EMtvis experiment with orienteu nuclel, order in Vk.
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AF7 wer862adNt~nl atc adSaeA- te uneclessty fi calclatons ofe data or anrc constancewts
miisralo) l)4295 ncas~fedfonl firtndaeighbo qfantu chnsanits.Whnsulre-

~~~~~~~~~~~~-Syracuse U. Dp.o hscN .Itcvle !scn egbrcntnswr sd

splericae FORMU itsIeutd.TeasecOfa rtro
IMPURITY ~ ~ ~ ~ ~ wer TERTES OFOIAE THEH UNITARYAR determiningN thF THE"ft eut n pedfpsi

ENEGY-ANDMINMA byH. a~l.Dec 192, le onc c1962vaue of aAFbRout (In cooperation wihaCalifor-

l~p. Inl. diar (AFOS-64-124) (Sposored oijointle 3-5 AirudadanIaiiyt dcd hti
by irFore ffie f Sietifc eserc udert-c AFS is(638)y0Iondtmic ir atergyvlet Commsulspion) u

AF 9(68)62 ad Ntioal eroaut co ndStacetd Ah groesp-theorfcalcubasios of athaiomtic focos-mantri
hydsraio)oDgen25Unlaiiked fromy spresente quaetuniart m coanditics st.ena

locali ed st nte subs di r the sc.a prond ofem thSca t ri g fu c io s whct e

iTwo resultsl thae beqin sabtisnfohed nernvlope ftneex- SertatcuseU.Det of th Phoyosiecs, N.rt gru..h

tin caue af lonalizdf~ectime sorates a-ociathlLaled gfutinisivnwchalsonnprcpeo
sithat pinto lmpviuctlon asistale Lthe hamvineg.Fo a writca dOMLTOwN thes fTHE foTTRIN arbitraryS prcsss

enaergy eqal- t) 10 ito +lt I sec (Con4tractor'swee TEM FTEUITR ERSNTTOSOH

SyracuseU. Dept.CL Physcs, N.OG VIRTUA LORENTZ~ by UP A. 0.Aau. [162 Baru.
k~~~~~~~~~~~~~~~ic diagrasrhllaymmuma 0 h tr- 196)']. (AFCSR-2073) (Spnscoopredio jointly Aifr

LtTICE VRAION OFeno an CLED STRUCTdwih ubiarE onlyo i Force Office of Scientifi c Research underAF4(3)0
CmYSiAum bys H. !aplane sands a..sucivan.d [1962 thsAF463)02nd Atomic EnegyCcmlsln Unciglassfie

Unilasifie Ifs tishe Inurt potys.a Rev of the 126:-f c 1823-1875,

Pane ucinadaoa r:e.Igt ie 1. ublished in Phys. Rev., v. 1327. 320-323, Apr. 1,
sions Partcee ord resoance whic doat for coreson to the-mp

ty otetia sceenJ b th sati dllecrccontan, usrual thBret-iger types polef i the parimticl w-ave pi -
and this artice spepresioabnsthr are prsetdrogaen-like tudeors aresdefnted. They uare t decribditin ters Ltakena
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wavelength prophe oertie of th ltic ir±on specarttrumn angular-omentotuasompaea accfuncgtion the enetry, when
int a zichend nte structure crsaafor theneoe ibration. thstrajetory doftes inotquzitem Lrnch a rup phsia hvle f.
frequencie aviong evetrsa the Bn~r oeta rilowi zlone Rana- genea andscatteing pramerter are used ivrato deatermin
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2981 Also published in Nuovo Cimento, Series X, v. 23:
M•3-7'86, Feb•. 16, 1962.

Syracuse U. Dept. of Physics, N. Y.
The author points out the importance of A-p inelastIC

ACTION PRINCIPLE FOR HIGHER ORDER LAGRANGI- scattering for the determination of the Z-A relative
ANS WITH AN INDEFINITE METRIC, by A. 0. Barut parity. Atssuming that the rbserved Y*I is completely
and G. H. 'Mullen. Jan. 1962 [30]p. Incl. refs. due to the v-A resonance scattering, the author describ-'
(AFOSR-2318) (AF 49(638)801) Ur.classlfied the A-p inelastic scattering in terms of the I pion ex-

Also pblished in Ann. Phys., v. 20: 203-218, Nov. change model.

2984

A consistent action principle with an indefinite metric
and a Lagranglan of any finite order requires that the Syracuse U Dept. a Physics. N. Y.
L igranglan be invariant under an operation called
metric conjugation. This in turn implies that (1) an R-N SCATTERING IN THE MiANDELSIAM R)PRV-ZA-
observable must commute with the metric operator, (2) TATION. 1. ANALYTICITY OF THE AMPLIT7'7,E •ND
the S-matrix must be unitary, and (3) transitions be- THE EFFECT OF BARYON POLE ON K , , - r REAC-
tween states of opposite metric parity are forbidden. TION, by S. Iwac. [19621 122p. incL dg..,- ,
For higher order Lagrangians the energy is still the refs. (AFOSR-4404) (AF 49(638)801) AD 209"-8
00-component c; the energy-momentum tensor =1

t
sIasshiA

Tmv. It was necessary to split the derivatives of the
field variables into tiormal and tangential components Also published in Nuovo Cimento, Series N, v. 25:
so that canonical conjugate variables could be defined. W-994, Sept. 1 1962.

(Contractor's abstract) Analytic properties co the partial wave amplitude for tht
K- + p - L v r reaction are investigated in the total

1982 energy space by making use of the Mandelstam repre-
sentation. The unitarity condition requires the study of

Syracuse U. Dept. of Physics, N. Y. the pion-hyperon as well as the kaon-nucleon scattering
The latter interaction will not be important for the long-

OUANTIZATION OFTWO-COMPONENT HIGHER OR- range part of the interaction, so we neglected the effect
DER SPINOR EQUATIONS, by A. 0. Barut and G. H. of it in this paper. The long-range part of the interac-
Mullen. Jan. 1962 1361p. incl. Diagr. refs. (AFOSR- tion due to the single-baryon exchange can explain the
2319) (AF 49(638)801) Unclassified observed low-energy pion-hyperon resonances. The

low-frequency of the Z-byperon in the I = 1, p 3/2 reso-
Also published in Ann. Phys., v. 20: 184-202, Nov. nance is interpreted by an accidental cancellation of the

92 long-range potential, and hence the universality of the
strong pion-baryon interaction still holds for the SET

A 2-component fermion field is quantized using a La- interaction. The I = 0 and I = 2, p 3/2 resonances can be
granglan formalism containing higher order derivatives interpreted by the attractive long-range Interaction in
of the field variables and an indefinite metric in Hilbert the pion-hyperon scatteri-g. (Contractor's abstract)
space. A consistent quantization necessitates beside a
massive spin one-half field, obeying the Feymann-
Gell-Mann equation, the introduction of a massless spin 2985
one-half field, obeying the neutrino equation. Gauge
invariant electromagnetic and vector interactions are Syracuse U. Dem. of Physics, N. Y.
introduced in a manner which depends on the transfor-
mation properties of the field variables. The physical DISPERSION RELATIONS AND RESONANCE SCATrER-
restrictions placed on the S-matrix by the use of an in- ING, by A. 0. Barut. [19621 184p. incl. diagrs. refs.
definite metric eliminates the massless field from the (AF 49(638)801) Unclasiled
composite field for electrodynamics and pseudo-vector
mesons interactions and implies parity invariance but Presented at Summer Inst. for Theoretical Physics,
noi for 4-field weak interactions. The results obtained Colorado U.. Boulder, 11,61.
for quantum electrodynamics are equivalent to the usual
4--component theory. (Contractor's abstract) Pubhlshed in Lectures in Theoretical Physics, Q't. by

V E. Brittenm. B. W. Downs, and J. "-wns. Ness
York, Interscience Publishers, 1962. v 4-" 490-52.3.

2983
In these lectures, the dynamical approach to quantum

Syracuse U. Dept. of Physics, N. Y. theories based on the analytical properties of the 8-
matrix or the scattering amplitude is studied. The era-

A COMMENT ON THE -- A PARITY AND RESOLUTION phasis is placed on the nonrelativistic case, althwgh
BETWE-EN THE BOUND STATE MODEL AND THE the relativistic case is also introduced at the end. ,'le-
ISOBAR OF Y'I by S. Iwao. [19621 13p. (AFOSR- cial attention Is given to the description of resi"-Aar:,s
3826) (.AF 49(638)801) Unclassified and bound states throughout the developmemt. The in-

ductive approach to the subject is followed and then the
deductive formulation is discussed at the end.
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Unclassified Un_!sl!I

The edetrmiatio of he -A iteratio parmet~rs whic sp 2 gias flwed, made bye toain aminxture of1uired h

par3ll pi fr hep-hel yprfagens-The temperature. Noat all, but most spheres were free from
stdyofth echrg frcs ivsinformatima on (he surface Inp~erfecltons, whtch could be detected with a
proabiit ofth Z+bond tae. heprobability an microscope if the7 were 0. 2% of the diam. Microscope

plibade ob~tained in this way is compcred with th b measurement of sphere diam showed no variations with-
ser-ved v+-meslc decay probability. (Contractor's in the accuracy of the measurements, about 1%. The

abstact)above method Is, of course, useful on1' if a small num-
ber of spheres of a certain approx size are needed.1 The
spheres which were made had diam niosily In the range

2987 from, 0. 0025 toO0. 0045 irn.

Syracuse U. [Dept. at Physics] N. Y.
2f-89

PA1RA&AGMI71-TXRE_`IAXATIO* IN S31LL PARTI-
CLES, by A. Honig. 11962]1141p. incl. dLagr. (AFOSR- Syracwu.e U. De~e. of Physics, N. Y.
64-0414) (Sponsored jointly by Air Force Office of Sci-
entific Research under (AF 49(638)9661 and National CIRCUIT FOWtN!ýE REDUCTION IN A M~1U1
Science Foundation) AD 435683 Unclassified SUSPENSION BAL.ANCE, by J. W. Trischka. [19821

f2kp. inc. diagrs. (AF6Sfi-J130) (Sponsored jointly
Also nulished In. Paramagnetic Resonance; Proc. of by Air Force Office of Scientiic Research under
the F irs n nt'l- Cool., Jerusalem (Israel) AF AFOSR-60-23 and M~ice of Naval Research)
(July 16-20, 1982), New York, Academic Press, v. 2: ADl 4D0192 Unclassified
439-442, 1963.

It Is knlown that the loweest phonon mode frequency which &I 5 _j ed in Resv. ScImt. bit~r. , v. 33: 1120-1121,
can exist ina crystal is given by v = vs/2L, where L is
the largest dimension of the crystal and v. Is the speed The circuit described here should he of uase in any situa-
of sudithcrsa.Asufcetylwtapr-tion in which the mjupuii of a servo-amp~lhIP7 is used to

sou singl the n cry cesal. dosufiienatlylo the pelaxal detect a signal, but where difficulty iri t,.vwnte~red be..
tinre, tihe teperatu roe se d opnec Rmiate theroeasstes cause of its thl, ioise level relative to an a rplilier,

sinc th temeraure epedene ciRanan poceseswhich operates with very low power output bi conmpori-
is at lecit T7 while that of single pbonon process"s Is son with the servo-amplifier.
approx T. For single phonou spin flp processes, it is
clear that if L -chw5 /2u~H, the relaxation cannot occur.

In the case vf n-type silicon, takin v 5 as appror. 106 2M8

cm/sec yielcev a cut-off to the aingle phonon spin-lat- Sy'racuse Ut. Dept. of Physics, N. Y.
tice relaxatioa at 300 gauss for 5 1L particles. 1.cb
particles have %'een prepasred and reoults am silicon are CLASSICAL 1LADIATIC)NA RECOIL, by A. Perei. f 1962]
discussed. Doa~ors in silicon are a particularly favor- 151p imci refs. (AFOSR-J162) (AF' ArOSR-62-36)
able -nramagnetkc syst'em since It has already been es- AD4D6Unclassified
tablinled "'tat. at K, single phonon processes dominate AD006
FMd because the rlnta=bou times are loag enough to per- Also 1.ublished in Phys. Rev., v. 128: 2471- 2475,
mit use of field cyling techniques for zmeasurirng relasa- De.,19.
tion at the low magnetic fields. Information ca.n be rob-
tained on phonon coapling of the particles thrcag~h vari- The conditions under which a materia! Sys'temn may re-
ous media with this t~ype- of experiment. (Contractor's coil while emitting electromagnetic or grlrtati"Ia
abstract) radiation are Investigated. The lowest order secular

effects in the electrom~agnetic case arros from an iner-
ference of the electric dipole radiation with the electric
qua~drupole or magnetto dipole radiations. in the gravi-
tational cane, the lowest order terms imailve the
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interference tf the nA.ss iatdrupole radiatica. with the 2993
mass octopole or the flow quadrupole radiations. The
investigation of the gravitational radiation recoil is Syracuse U. [Dept. of Physics] N. Y.
carried out in complete analogy with the more elemen-
tary electromagnetic =ase, so that this paper should be CENERALIZATION OF A THEOREM BY GOLDBERG
accessible to physicists having no previous knowledge i,4D SACIIS, by L Robinson and A. Schild. [1962] [61p.
of general relativity theory. =.ri. diagr. [AF AFOSR-62-361 Uriclassiiled

Published in Jour. Math. Phys., v. 4: 484-489, Apr.
2991 TRY3

Syracuse U. Dept of Physics, N. Y. A connection is established between algebraic degeneracy
of the Weyl tensor, the existence of a null geodesic

GRAVITATIONAL N EWS, by T. A- Morgan and A. shear-free congruence, and certain restrictions of, thc
Peres. [1962] 13p. incl. refs. (AFOSR-J625) Ricci tensor which are weaker than the gravits*!•-•i
(AF AFOSR-62-36) AD 414142 Unclassified equations fcr empty space. The result is roughly, with

some important qualifications, that any 2 of these condi-
Also published in Nuovo C!mento, Series X, v. 27; lions Imply the third. These restrictions on the metric
T W 7�•1. 1, 1962. are shown to be invariant under conformal transforma-

tions.
The **news function" of a material system emitting gravi-
tational wuves is shown to depend, at large distance
irom the source, essentially on the second (retaided) 2994
time derivatives of the mass quadrupole, O~b = "°
time der-vativesX(Acthd 3 ass quadrgravitational Syracuse U. [Research Inst. Dept. of Physics] N. Y.(..ýa,"b _ 1/3 6ab XCXc) d3X (1I°0= gra vitational exergy),

ani tie total rate of loss of mass by gravitational radia- DECAY PROPERTIES OF NE"CATIVE KAONS tAbstract),

tion is given by rn = - 1/5 Qheb. Observation of by S. Lichtman, W. Becker and other%. 11962111 p.to r i l e(Sponsored jointly by Air Force Mice of Scientific Re-
gravitat~oal r t would therefore provide Informa- search under [AF 49(638)588], Atomic Energy Commis-
ion abouts the mass quadrupole components, sion, National Science Foundation, and Office of Naval

Research) Lielassified

2992 Presented at meeting of the Amer. Phys. Soc..
Washington, D. C., Apr. 23-26, 1962.

Syracuse U. Dept. of Physics, N. Y.

Published in Bull. Amer. Phys. Soc., Series II, v. 7:
SPURIOUS NATURE OF ULTRAVIOLET DIVERGENCES, 296, Apr. 23, 1962.
by A. Peres. [19621 [12k. incl. refs. (AFOSR-J744)
(AF AFOSR-62-36) AD 413368 Unclassified Using the helium bubble chamber as detector, a study

was made of the decay properties of negative kaons. oh-
Also published in Nuovo Cimento, Series Y, v. 28: 78- tained from a Berkeley beam of momentum 335 mev'c.
89, Apr. 1, 1963. Employing selection criteria which insured lig-decay

secondaries without bias, the .ff ective sample conaMined
It is possible to remove ultraviolet divergences from 422 events. These were identified by mewan of a kine-
Feynmann diagrams by first differentiating them with matic-fit procedure. Correction for bias, misidentifica-
respect to their external momenta, then integrating tion, and contamination were small, amounting to less
with respect to the internal momenta, and finally lite- than 2% of the sample. The correct percent branching
grating back with respect to the external momenta. The fractions are K%2(57. 0 * 3. 5), F,(25. 5 t 3. 5, K3 ,'
last (L'Ideflnitc) Integrals involve ar&Itrary integration
constants, which have to be fixed by further prescrtp- lepton (11. 8 * 2. 0), K-(5.7 t 0. 5), where the
tions, e. g. by requiring that there shouid be neither errors represent systematic as well as statistical uncer-
mass nor charge renormalization. The whole procedure tainties. These results are in good agreement with the
is consistent with the requirementa of covariance, uni- envilsion ir decay experiments, which are also analyzed
tarity, and causality, so that the ultraviolet divergences by kinematic fittong. On the other hand, the above re-
shoild be considered as entirely spurious. The results sults for K. 2. K,2 are %n 2 standard deviation disagree-
ubtained by the preset method are identical to those of mert with tose measured by means of direct observation
renornmalized quartum field theory, whenever renormal- of -z' Y-rays (ir, Xe) recently reported by Roe et al. The
ixat:; is possible, but are reached here with less com- lifetime of the K- is now being measured: a 1 6% resultputatlonal Libor. The present method displays very is rportcd.
clearly the arbitrariness involved at e-ach stage of the
perturbation procedure, which is quite parallpl to the
seml-phenomenological approach of dispersion ,heory. 2995
(Contractor's abstract)

Syracuse U. [Research Inst. Dept. of Physics! N. Y.

FURTHER RESULTS 0% THE PROTON HELICITY NI A DECAY (Abstract), by L. Gray, E. j%. I Harth and
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others. [19621 [1l1p. (Sponsored jointly by Air Force no. 1242, VWt. V). This study has been continued so as

Offic, of Scientific Research under [AF 4K6301588], to double the data effectively. These data were obtained
At ,ý-..,. Zr- Commissio•n, National Science Founda- in an exposure of the helium bubble chamber to a Berke-

tion, and Of'ice of Naval Research) Unclassified ley low-energy K- beam. 'Me A-decay proton polariza-
tios was directly measured by means ol subsequent pro-

P> esented at ineeting of the Amer. Phys. Soc., ton-helium scattering. Until the time of writing, selec-
Washngon, D. C.. Apr 23-26, 1962. tlia criteriaL yielded a sample cd lAQ events with aver-

age transverse proton polarization of 80% and an ob-

Published in Bull. Am ir. Phys. Soc., Series II, v. 7: served average analyzing polarization of - 40%ý A maxi-
Asr. M, 1962. mum like2lht9)i analysis gives a = -0.67 (.0.36,

ot the A-decay asymmetry parameter. This confirms
A 3-stamdard-deviation result indicative of a positive our previous determination arnd is in agreement with

helcAty for the A-decay proton was reported in Phys. other rec-eut results. More-extensive results are
Rev. 1.rs., v. 7- 264-268, Sept. 15, 1961 (see item reported.
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299C- 2998

Technical Operations, Inc., Burlington, Mass. Technical Research Group, Inc.. Syosset, N. Y.

DATA-PROCESSING REQUIREMENTS OF VELA UNI- CHARACTERISTICS OF THE RUBY LASER (Abstract),
FORLM. TASKS 1. Il. IV, by C. G. Fain and B. A. by C. Zarow.n and R. L. Martin. [1961] [2hp. (AFOSR-
Francis. Final rept. May 15, 1962. 

4
0p. incl. A

t
';rs. 67) [AF 49(638)673] Unclassifled

table. (Rept. no. TO-B 62-28) (AFOSP--"SZ) (Sporsored
jointly by Advanced Research Pro':.its Agency and A r Presented at Spring meeting of the Opt. Soc. Amer.,
Force Office of Scientific P=.,earch under AF 49(C38)- Pittsburgh. Pa., Mar. 2-4. 1961.
1108) AD 284633 Unclassified

Also published in Jour. Opt. Soc. Amer., v. 51: 476-
This is tI. zinal report of a 6-month study 2f the data- Tf,_p-•. TM
hap'sing and data-processing problems associated with
rasks I, III. and IV of VELA UNIFORM, a rrogram for A number of definite cavity modes have been observed in

the design of a world-wide detection systenr, for under- the beam of the ruby laser. Off-axis modes appear to
ground explosions. An earlier report on Task I, the contribute to the observed beam width of 15 min of arc.
World-Wide Standard Seismological Network, is sum- The analysis of these modes as well as the conditions
marized and specifications are given for a microfilm under which they are observed are discussed. Other
storage and reproduction system for seismograms. The operating characteristics of the ruby laser are also
4 basic functions of Task Mll, Systems Development, given.
and Task IV, Nuclear and Chemical Research Explosions,
are defined, and the implementation of these functions
and the varios agencies responsible are discussed. De- 2999
tails are given on the type and form of data being re-
corded under Tasks Inl and IV, the daily volume of data Technical Research Group, Inc., Syosset, N. Y.
expected in fiscal years 1963 and 1964, the data process-
ing to be performed at various locations, and the flow of OPTICAL PUMPING OF CESIUM VAPOR (Abstract),
data to the Data Analysis and Technique Development by S. Jacobs, P. Rabinowitz, and G. Gould. j1961]
Center (DATDC). It is recommended that only essential [lip. (AFOSR-68) [AF 49(638)6721 Unclassified
data be kept permanently at the DATDC so that magnetic
tapes may be erased and re-used to save storage space Presented at S-,prng meeting of the Opt. Soc. Amer.,
and money. The responsibilities of the DATDC and the Pittsblni. Pa., Mar. 2-4. 1961.
functions and data-processing facilities required by It
are described. A coordination function is suggested to Also published in Jour. OpL Soc. Amer.. v. 51: 477,
increase iLe crossflow of information among VELA Apr. 1961.
UNIFORM contractors. The computer programs and
programming aids required at the DATPC, together with The 8"P states of cesium gas were excited by absorption
the digital and analog computer systems selected, are of 3888-A radiation emitted from a helium discharge
discussed. Maximum use of the FORTRAN programming lamp. The populations of various states were computed
system is recommended, and an expansion in scope of from measured flourescent intensities and compared
the present computer program collection and distribution with the populations expected from the measured lamp
activity at the DATDC is proposed. (Contractor's intensity. The coherent gain coefficient due to induced
abstract) emission at 3 u and 7 si was found to be sufficient to

establish oscillation in a Fabry-Perot-type cavity.

2997
3000

Tecnnical Research Group, Inc.. Syosset, N. Y.
Technical Research Group, Inc , Syosset, N. Y.

TIME DEVELOPMENT OF THE BEAM FROM THE
RUBY LASER (Abstract), by R. L. Martin. 11961i FLUORESCENCE OF THE Crý+ PAIR SPECTRUM IN
111p. (AFOSR-66) [AF 49(638)6"*3j Unclassified SYNTHETIC RUBY (Abstract), by R. T. Daly. [1961]

[lip. (AFOSR-69) [AF 49(638)673] Unclassified
Presented at Spring meeting of the Opt. Soc. Amer..
Pittsburgh, Pa.. Mar. 2-4, 1961. Presented at Spring meeting of the Opt. Soc. Amer..

Pittsburgh. Pa., Mar. 2-4, 1961.
Also published in Jour. Opt. Soc. Amer., v. 51: 477,

Apr. 1961. Also pubhshed In Jour. Opt. Soc. Amer., v. 51: 473,
Apr. 1961.

High- speed streak moving pictures of the beam from the
ruby laser are discussed. The pictures were taken with The excitation spectrum of the strong ruby saterite
a film speed of about 300 ft sec and a variety of focusing lines at 7008 A and 7040 A have been explored al 77'
conditlons. The relaxation oscillations during the excita- and 2°K. The low-lying and excited levels of thtse lines
tion pulse are clearly visible as well as variations in the appear to arise from 2 nonequivalent cation pairs Ii the
laser characteristics as a function of time. An analysis corundum lattice. A recent determination of these levels
of these characteristics are gven.
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is presented Results of expertments to prcduce 3003
stimulated emission in a 3-level opticai maser uning
these levels are given. Technical Research Group. Inc.. Syosset, N. Y.

RESEARCII ON PROPERTIES OF LASER DEVICES.
3001 VOLUME n. AIDPENDICES led. by M. C. Newstein and

S. A. Rothberg]. [July 2. 19621 11691p. incl. diagrs.
Technical Research Group, Inc. [Syosset] N. Y. tables -efs. (Rept. ao. TRG-134-TR-7) (AFOSR-

2778. v. 2) tAF49(638)673) AD420330 Unclassified
RESEARCH ON PFaOPERTIES OF LASER DEVICES. by
fR. Daly, G. Grosof and others. Jan. 19. 1962. 170p. Work is repor:ed on the folloving tasks; (1) Modes of
incl. illus. diagrs. tables. (Rept. no. TRG-134-TR-6) resonator with pin-hole suppressor. (2) Amplifier
(AFOSR-2043, (Al- 49(638)613) AD 608954 perfcrmance (single pass). (3) Pulse oscillator perform-

Unclassified ance. (4) Enhancement in mercury-kryptor and xenon-
krypton discharges. (5) Bates-Damgaard calculations of

LASER amplification corresponding to a gain of ( per A-Values for some transitions tn Znl, (C) Confocal and
meter was measured at 3a in cesium vapo. optically nonconfocal resonators at LASER waelengths. and
pumped with light from a helium discharge lamp. Ampli- (7) Ruby ontput-progress.
fication and oscillation at 1 u were measured in a helium-
neon system based on collisions of the second kind. The
anpliflcation parameters, when optimized resulted in a 3004
fain of 9% per meter. Krypton-xenon and zinc vapar are
other media utilIzing collisions of the second kInd which Technical Research Group. Inc., Syosset, N. Y.
were investigated. Crystals of calcium tungstate con-
taining either D)13.) or Nd(3-.) were groun. LASER OPTICAL RANGE FINDER APPLICATION OF THE
oscillation was observed from 2 crystals of CaWO 4 :Nd. LASER (Abstract), ty L. Goldmuntz. (196111 1p.

Direct amplification of the output of a ruby oscillator i i [AF 49(638)673] Unclassified

a second ruby rod was demonstrated. Three methods of
achieving sintie pulse output from ruby oscillators are Published in Proc. Nat'l. Electr.,nics Conf.. v. 17.
describ•-. A pulse of 2,000.000 watts peak power was "S'. 5ct. 1961.
a-chieved by one method. A broadband emission vas
discovered in normally pink ruby •.04% Cr by weight). The extraordinary spectral purity and narrow beam

It accounts for 30: of the total emission, making the width of coherent optical radition leads to some in-
quantum efLlctenc) unity. A theoretical analysis of the mediate applicati ms, even with the presently available

properties for cube corner interferometers has been imperfect realizations of LASER. A range firder which

experimentally verified. (Contractor's abstract) utilizes ruby radiation has been demonstrated by TRG.
It displays an accuracy of ± 25 ft to ranges of 15.000 ft.
The limitation to the performance of the range finder

3002 is LASER back-scatter from atmospheric particles and
scattering of ambient light. The system operales on the

Technical Research Group. Inc.. Syosset. N. Y. basis of an automic quasi corrz!ation technique in the
receiver. Ranges approximately out !o the limits of

RESEARCH ON PRDPERTIES OF LASER DEVICES, visibility can be obtained at present. Itanges beyond the
VOLUME I. ed. by M. C. Neu stein and S. A. Rothberg. limni.s of visibility within the earth's atmosphere can be
July 2. 1962 [1811p. incl. illus. diagrs. tables, refs. obtained by short pulse LASER devices operating in con-
(P.pt. no. TRG-134-TR-7) (AFOSR-2778, v. 1) *unction with optical heterodyne techniques in the optical
(AF 49(638)673) AD 278053 Unclassified receiver. This system can be developed by extrapola-

tions from present state of the art techniques.
Three major analytical tasks were performed. These
consisted of the analysis of the modes of a resonator with
a pin-hole suppressor, of amplifier performance, and of 3005
pulse oscillator performance. A cesiuoi gas LASER.
optically pumped by a helium discharge has been made Technical Research Group. In".. Syosset. N. Y.
,o oscillate at a wavelength of 7. 18p. High gain lle-Ne
discharge LASERs %%ere constructed and used in the tn- BATES-DAMGAARD CALCULATIONS OF A-VALUES
vestigation of tunable LASERs and the study of oscillators FOR SOME TRANSrITONS IN Zn

1
. by S. Winsberg.

terminated by prism reflectors. Preliminary expert- Apr. 9. 1962 [23p. ic. diagrs. tables. (Technical
mental verification was obtained for a theory of the nor- note no. 44) (Bound with its AFOSR-2t78. vca2:

mal pulse output from the ruby LASER. A spinning prism AD 4203301 [AF 49(6381673] Unclassified
Q-switch was used to induce very high peak power pulses
from rods of ruby (greater than 10 megawatts; and Nd The Bates-Damgaard approximation for obtaining spon-
doped glass (greater than . megawatts). The results taneous emission probabilities or A-value is described
appear to be within 50% of optimum as predicted by the and then applied to various transitions in 7-,l. A dis-
theory developed under analytical tasks. (Contractor's cussion of the general validity of the Bates-Damgaard
abstract) approximation is presented and an estimation of the

reliability of the results Is made. (Contractor's
abstract)
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3006 wavelength 1. 7987 A was achieved. Because of the
difficulty of contioiling th¢ mercury vapor pressure it

Technical Research Group, Inc., Syosset, N. Y. may be assumed that the cý,nditions described do not
necessarily give the largest attainable gain coefficient.

CONFOCAL AND NON-CONFOCAL RESONATORS AT The experiments were performed with natural mercury,
LASER WAVELENGTHS. by G. Grosof and G. Gould. a mixture of isotopes, which exhibits a complex spectra.
June 12. 1962 138.p. Incl. diagrs. tables. (Technical It is advisable to use the readily availablt wnercury-198
note no. 45) (Bound with its AFOSR-2778, v. 2; Isotope. With krypton added to xenon, seActive excita-
AD 420330) [A492(,58)73J Unclassified iao, resulted in line enhancement by a factjr of 5 over

pure xen -t.
Since confocal and '-inconfocal resonators have the
advantages ,ver co,..c-entional Fabry-Perot resonators
(reduction of diffraction losses reduction of tolerances 3009
on optical q"ality and alignment, choice of using prism
retro-refleciors and a greater diffraction loss discrimina- Technical Research Group, Inc.. Syosset, N. Y.
tion), these cavities are especially attractive for the
design of gaseous lasers. This experiment, confined to RESEARCH ON PROPERTIES OF LASER DEVICES, by
the lowest-loss resonant mode resonant mode cal).-d by M. Newstein and S. Rothberg. Quarterly technical
Boyd-Gordon the TEM mode, gives the analyr - ex- summary rept. no. 2. Sept -Nov. 1962. Iv. incl. diagrs.

ooq tables. (Rept. no. TRG-134-QTR-2) (AF49(638)673)
press.ons for 4 toes of cavities: confocal sphere-sphere AD 292165 Unclassified
confocal sphere-fiat, nonconfocal sphere-sphere and non-

confocal sphere-flat. It is considered important that the Variation of power output from a gaseous LASER when
diffraction loss for a confocal cavity is usually less than the frequency is scanned over the Doppler lineshtpe is
that for a similar Fabry- Perot cavity. A procedure for reported. A theory of perturbed cavities was applied to
estimatirt. the maximum tilt angle of confocal and non- the case of small curvature. An analysis was made of
confocal cavities Is described. The extremes in dimen- the fluctuations in the output of a quantum detector of
sions are esttmaiti:, arbitrary quantum efficiency preceded by a LASER ampli-

fier. Work continued on the development of opticAlly
3007 pumpet cesium gas LASERs designed to operate in the

mw range at 3o and 7u. The study of the possibility of
Tech-ncal Research Group. Inc. Syosset. N. Y. utilizing photo-dissociated T1Br as a gaseous LASER

medium was pursued. Crystalltne and glassy media for
CONTINUOUS OPTICALLY PUMPED Cs LASER. by P. rare earth ions were studied. Oscillation was achie'ed
Rabinowitz. S. Jacobs, and G. Gould. 119621 [41p. incl. in a LASER cavity consisting of crossed roof prism.

diagrs. (AF 49(638)673) Unclassified Measurements of flashiamp absolute spectral brightness
available stored energy in ruby rod, and output pulse

Published in Appl. Opt.. :. 1: 513-516, July 1962. radiant energy were made in order to determine the
div,ston of the over-all efficiency of pulse ruby oscilla-

A continuously operating 7.18-a laser oscillator has tors.
bee-, built using optically pumped cesium vapo, as the
amplilfving medium. A power of 50 ,pw is coupled out of
the confocal resonator by means of a 45- BaF 2 pickoff 3010

",-mndou. The measured intensity distribution is in good
agreement with that derived from the Boyd-Gordon ex- Technical Research Group. Inc.. Syosset, N. Y.
press' )n for the lowest-order mode. (Contractor's
abstract RUBY OCTPUT, by B. Hammond and R. Martin.

Progress rept. no. 1. May 28. 1962 [141p. incl. dikgrs.
table. (Technical note no. 52) (Bound with its AFVSR-

3003 2778, v. 2; AD 420330) !AF 49(638 673.
Unclassifir:d

T( in, cal Research Group. Inc.. Syosset. N. Y.
This experiment te verify some of the aspects of the

ENHANCEMENT IN MERCURY-KRYPTON AND output energ- vs the input of tne ruby laser uses dff4- ent
XENON-KRYPTON GASEOUS DISCHARGES, by G. excitation conditions but constant laser cavity parameters.
Groscf 2nd R. Tarr. [19621 112kp. incl. diagrs. r-.fs. It is indicated that the output energy E° should be a
(Bound ,lth its AFOSR-2778. v. 2: AD 420330)

IT,673j Unclassifed linear function of the normalized input cnergT. E, Eth,wi'h a slope independent of excitation geometry wtile

Also published in Appl. Opt.. 6 2. 299-302 Mar. 1.163 the slope of the curve Eo En. should reflect the effi-
ciency >f excitation. Results are summarized in graphs.

This research, directed toward obtatntng population in- Although considerable variation in the values of the slope
version in various gas discharges suitable for use in C were observed they appear to fall into 2 groups with
LASERs. reports on 2 related experiments in which a substantial gap. This implies different oscillating
krypton atoms in Mte I s 5 metastable level selectvely ex- volumes in the 2 cases. Other evidence for different

c.te either mercury or xenon enerzv levels by collisions oscillating volumes comes from measurements of the
of the second kind. With krypton added to mercury a temperature r se in the ruby. Also photographs of the
coherent gain of 1• in a path 1.6 m. long for light of emitting area of the ruby wlih focused excitation have
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shown peculiar patterns. Two reasons for repeating the 3014
experiment with a new multilayer were the large range cf
the threshold in the V2902 cavitj and the fact that the Technion - Israel Inst. of Tech. Dept. of Aeronautical
output reflector was partially damaged In an early expert- Engineering, Haifa.
ment. The reflectivity of a similar multilayer on a
sapphire plate is beir~g measured to try to clear up the EXPERIMENTAL INVESTIGATIONS OF THE INSTA-
observation that the output slope of 0.7i2 joulesicmf3 is BIUITY OF CONICAL SHELLS UNDER EXTERNAL
higher than expected for the assumed values of reflec- PRESSURE, by J. Singer and A. Eckstein. [1962] [261p.
tivity and astattering loss. Incl. Illus. diagrs. tables, ref s. (AFOSR-3396)

(A F 61(052)339) Unclassified

3011 Presented at Fourth annual Conf. on Aviation and
Astronaut., Feb. 1962.

Technion - Israel Inst. of Tech., Haifa.
Also publirlhed In Bull. Research Coancil 1srael, v. IIC:

RESEARCH ON CRO)SS STRESSES IN THE FLOW OF ~ T-FFAP~rTf2.
DI FFERENT GASES, by M. Reiner. Apr. 1, 1962
1281p Inclm. illus. dlagrs. tables, refs. (Ar-OSR-2974) The results of an experimental program on the instability
(AF 61(052)223) AD 278214 Uniclassified of thin truncated conical shells under uniform external

pressure are presented and discussed. The tests of 71
Cross- stz esses in the flow of different gases: The alumint:- alloy cc-i-Al shells of varying geometries are
cross stresses effect as discovered by Reiner In the described, and the results are compared and correlated
laminar flow of air Is shown to be present in mono-, with other exper'imesital investigations and with~ theory.
dl- and tni-atomic gases in about the same order of mag- The test results verify th- theories of Singer and of
nitude. Cross- stresses in the laminar flow of gases in Seide. The behavior at onset of buckling and the post-
accordance with Maxwell's dynamical theory: Itlls buckling behavior Is discussed, and the effect of Initial
shown that a theorem as established by Maxwell may out-of-roundness Is investigated. (Contrac -'s abstract)
lead to a cross- stress Implyhig a centripetal effect'in
torsional flow. (Contractor's abstract)

3012
3015

Technion - Israel Inst.. of Tech.. Haifa.
Technion - Israel Inst. of Tech. Dept. of Aeronaduti calI

THE EULER-LAGRANGE EQUATIONS ANJ THE Engineering, Haifa.
CURVILINEAR DERIVATIVE, by Z. Karnl. [1962j 16]p-
(AFOSR-3192) (AF EOAR-62-57) Unclassified BUCKLING OF CONICAL SHELL3 UNDER r-jC?1'RNAL

PRESSURE TORSION AND AXIAL COMPRESSION. by
Also published In Bull. Research Council Israel. v, I IC: J. Singer, A. Eckstein, and M. Baruch. [Final reii.)

-838. Apr. 1982. Sept. 1962 [66jp. inc. illus. diagrs. tables. (TAE
rept. no. 19) (AF'OSR-4361) (AF 6?(052)339)

Tue connection between the curvihnear deriva2tive of AD 295047 Unclassified
vectors and the Euler-Lagrange equations, In view of
which tke latter can be obtained uithout the use of A method for the analysis of the instability of thin
the calculIus of variations, is presented and the georietri- conical shells under external pressure is exi,.,.ded to
cal sienificance of these equations stated. (Contractor's buckling under torsion and combined torsion and external
abstract) or Internal pressure as well as axisymmetric tempera-

ture -1istributlons. The method Is based on solution of
3013 modified Donnell type stability equations, in the presence

of sli ghtly relaxed bo,. ndary conditions for the u and v
Tecluion - Israel Ins?, of Tech.. Haifa. displacements. Two ',ormulations of the solution for

torslo.. ana combined loadings are given and compared-
TEN90O1S I.N; ENCHN[NEERIG MECHANICS, by Z. Karnt. For conical sheikL of small and medium taper ratio, the
I 1962" 1 16 1p. (AFOSR-35'ell 1A EAR-62-57) Interaction curves may be approximated by the semi-

Unclasstfed empirical curve of Grate, Batdorf and Baab (The Effect
of Intern~al Pressure on the Buckling Stress of T n'n

Also published In Eel!. Research Council Israel, v. lIC; Walled Circular Cylinders Under Torsion. NACA AARI6T -Deih6 No. 14E27, May 1944) for cylindrical shells, but forc. B62. large taner ratio different c'urves are obtained. Tests
A uystern of tensors is presei~ted wh'ich Is s~uitable for the of 33 steei. Alclad, and Al alloy conical shells of varying

engineer. Tensors remain C-4rtesian even In curvilinear ge~omaitrsie are described. The buckling and post-
coordinates and ail their components possess the name iouckling bez..jvior and 'be effect of initial out-of-round-
dimension. A "curvilinear derivative" and a '"Christoffel ::ess are discussed. The results of another experil-
tensor" succeed the covariant derlv-atI-*e a.*d the r ental program on the Instai'ty of thin truncated
Ct'rstoffel symbols of the ordinary enso- analysis. Att -,jnitcl shells in torsion and under the combined loading
the present stage, the analysis is confined to crthogimal of emternal p~ressure and torsion are given, and compared
coordituotes. with theory. (Contractor's aLstract)
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3016 magnetic fields are appiled. The experiments were

carried out from liquid air down to liquid helium tern-

Technion - Israel Inst. of Tech. Dept. of Aeronautial peratures on thin evaporated films of pure NI or pure
Engineering, Haifa. Fe placed In a rotated cryostat. It was shown that

when the films are deposited in an external magnetic
BUCKLING OF ORTHOTROPIC CONICAL SHELLS field in a vacuum of 10-6 mm of Hg, the easy axis of
UNDER EXTERNAL PRESSURE, by J. Snger and R. magnetization is induced U. the direction of the external
Fersht-Scher. Sept. 1962 [271p. incl. diagrs. tables, field. The experimental ete were compared with a
refs. (Technical note no. I; TAE rept. no. 22) (AFOSR- theoretical model suggested for the magnetization of
3782) (AF EOAR-62-61) AD 387638 Unclassified films under the Influeice of 2 crossed magnetic fields.

This model was elaborated by means of the approxima-
Also published in Aerospace Quart., v. 15: 151-168, tion of coherent rotation of electron spins In a single
May 1'9. domain particle, whose anisotropy was made up of a

unidirectional, a uniaxial and a cubic magnetocrystal-
Donnell type stability equations for thin orthotropic line component. It was found that films deposited in an
conical shells are presented and solved for external external magnetic field show a symmetry around the
pressure loading. The solution is likewise applied to easy magnetization axis like a spheroidal particle
stiffened conical shells by consideration of equivalent around a polar axis. At very low temperatures the inm-
orthotropic shells. Typical cases are computed and duced anisotropy is more distinct because of vanishing
compared with corresponding Isotropic shells. Correla- tt ermal stresses. A process of formntion of elongated
tlion with equivalent cylindrical shells yields a simple grains or of chains of small particles seems to be re-
appro,dmate stability analysis for orthotropic or ring- sponsible for the induced easy magnetization axis.
stiffened conical shells under hydrostatic pressure. (Contractor's abstract)

3017 3019

Technion - Israel Inst. of Tech. [Dept. of Aeronautical Technion - Israel Inst. of Tech. Dept. of Physics, Haifa.
Engineering] Haifa.

MAGNETIC UNIAXIAL ANISOTROPY IN FILMS AT
BUCKLING OFORTHOTROPIC AND STIFFENED CON- LIQUID HYDROGEN TEMPERATURES FROM ELEC-
ICAL SHELLS, by J. Singer. 1962 [171p. Incl. illus. TRIC RESISTIVITY MEASUREMENTS IN CROSSED
diagr. tables, refs. (AFOSR-4411) (Sponsored Jointly MAGNETIC FIELDS, by A. A. Hirsch and N. Friedman.
by Air Force Office of Scientific Research under 119621 [lkp. (AFOSR-J31; (AF 61(052)481)
AF BOAR-62-61 and National Aeronautics and Space AD 29727S Unclassified
Administration) AD 400981 Unclassified

Also published in Bull. Research Council Israel, v. l0F:
Also published in Collected Papers on Instability of Shell 3, Apr. 1962.
Structures, NASA technical note no. D-1510, 1962,
p. 463-47o. Using the crossed magnetic field techn.que In the study

of magnetoresistance effect in thin ferromagnetic wires,
Donnell ty'pe stability equations for thin circular ortho- this work has been extended to very thin films at liquid
tropic conical shells are presented and solved for ex- hydrogen temperatures. Taking into consideration the
ternal pressure, axial compression and combined load- dependence of the electric resistivity on toe orientation
mng. The solution is likewise applied to stiffened conical of domain magnetization, conclusions have been drawn
shells. Correlation with equivalent cylindrical shells about the magnetization process and the magnetic uni-
yields a simple approximate stability analysis for ortho- axial anisotropy of the films. These conclusions are
tropic or ring-stiffened conical shells under hydrosiztic based on a theoretical model for the magnetization
pressure. The general instability of stiffened conical process in crossed magnetic fields of an elongated parti-
shells under hydrostatic pressure is also analyzed. cle having a large rsgiretocrystalline energy.

3018 3020

Technion - Israel Inst. of Tech. Dept. of Phyascs. Haifa. T-.schrlon - Israel Inst. of Tech. Dept. of Physics, Haifa.

INDUCED MAGNETIC ANISOTROPY IN THIN F ER'ZR STAT7STICAL MODEL APPLIED 7 THE REGION OV
MAGNETIC FILMS INVESTIGATED AT LOW T-.MPERA- THE vFUNDAMENTAL OF CO AT 1200°K, by U. P.
TURES, by A. A Hirsch and N. Fedman. !9621 

8
p. Oppenhem and Y. Ben-Aryeh.

incl. illus, dbagr. (AFOSR-459) (AF 61(052)sh! refs. (AFOSR-4772) (AFEOAR-62-120)
AD 40137$ Unclassified Unclassified

Also published in Physica. v. 29: 543-547, May 1963. Under cerain conditions the spectral emlesion (or

A• ne• method of trnvestigatlon of induced magnetic absorption) of bands of molecules in the gaseous state
Anis y ietho n ofim inestigation, ofinchsed ognethe may be described with the help of the "statistical"
anisotropy In thin films is given, which is based on the model. A new method "s developed In ordez to correlate
study of the magnetoresistance effect when 2 crossed the observed emissivity of a statistical band with the

experimental parameters of the gas (prpr.oure, optical
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jixtth, dtc.). Use is made of curves of growth for every C14 and on the concentrations of the intermediates in
froquency in the band, and the method is applied to the Chloreila were Investigated. A drastic difference be-
-•ir-n of the 

4
.3-u bands of CO2 at a temperaturt of tween the behavior of the labeled PGA and that of then ofK. Experimental results for CO 2 are described, total amount was revealed by enzymatic analysis. It Isassumed, that the very small photosynthesis pool in the

whfch were obtained by heating the gas in ceils of differ- chloroplasts exchanges only very slowly with the cyto-
ent length in an electrical furnace. Good quantitative plasmic pool. In Isolated chloroplasta, the pH optimum
agreement Is found with experimental results of other for 00 fixation was determined. In whole chloroplasts
workers. It is show-. ,, t the statistical model predicts 2
the emissivity .',rrectly o'ver wide ranges of pressure it %-As near 7.3 and near 8.2 in broken chloroplasts.
and optic- path. (Contractor's abstract) Diferent amounts of inactive PGA were added to broken

chloroplasts to measure the distribution of C
14 

after 15

and 30 min photosynthesis in C140 2 . The data did not

3021 suggest the occurrence of a favored reduction of the PGA
formed newly by CO 2 assimilation, as in Chlorella.

Techniech• i.ochschule. Inst. fur Stromungsmechanik, (Contractor's abstract)
U, aunschweig (Germany).

AN APPROXIMATE METHCD FOR CALCULATING THE 3023
COMPRESSIBLE LAMINAR BOUNDARY LAYER WITH
CONTINUOUSLY DISTRIBUTED SUCTION, by W. Pechau. Technische Hochschule, Munich (Germany).
July 2, 1962. 73p. incl. diagrs. refs. (Rept. no. 62/-
12a) (AFOSR-3715) (AF EOAR-61-45) AD 285303 DIFFERENCES IN THE PH OPTIMUM OF THE

Unclassified PHOTOSYNTHETIC FIXATION OF CARBON DIOXIDE
IN ISOLATED WHOLE AND BROKEN CHLOROPLASTS,

An approximate method for calculating the compressible by H. Elbertzhagen and 0. Kandler. 11962) [3lp. incL.
laminar boundary layer with suction was de-.•loped. The diagr. table, refs. (AFOSR-4339) (AF CI(052)244)
method is applicable to arbitrary distrioutions of potential AD Q32020 Unclassified
velocity and suction velocity on adiabatic walls at a
Prandtl number of unity. With zero pressure gradient. Also published in Nature, v. 194: 312-313, Apr. 21,
it also holds in the case of heat transfer at constant Ix-.1 1962.
temperature. A comparison with known exact solutions
is made, and extensive and systematic computations of The fixation of CO. in whole chloroplasts is 7.0-7.5
the laminar compressible boundary layer with suction on wherea , for broken chloroplasts the optimum is 8.0-
aerfoil sections are performed. In the subsonic range 8.5. The difference in pH optimum ', discussed.
the profile NACA 0010 and in the supersonic range a sym-
metric biconvex profile with a thickness ratio of 101 is
taken at various Mach numbers and angles of incidence. 3024
A special study is made on the influence of the location
and extent of the suction area on the postion of the point Tchnische Hochschule, Munich (Germany).
of separation. It is shown that a given suction quantity
is most efficient in delaying sep,.ration when located on ISTUDIES ON THE CHANGES IN POOL SIZES OF
tiIe aft part of the profile. VARIOUS INTERMEDIATES DURING PIIOTOSYNTHESIS

UNDER THE INFLUENCE OF DIFFERENT EXTERNAL
FACTORS AND INHIBITORS] Suddeutsche versuchts-

3022 und forschungsanstalt fur milchwirtschaft weihenstephan.
bye. Kiandler. Annual summary rept. May 1. 1961, 31p.

Technische Hochschule, Munich (Germany). incl. tables. (AF CI(052)244) AD 632273
Unclassified

STUDIES ON THE CHANGE OF THE CONCENTRATIONS
OF INTERMEDIATES DURING PHO TOSYNTHESIS OF The change in concentration of the photosynthetic inter-
CHLWRELLA AND ISOLATED CHLOIR)PLASTS, by mediates in Chlorella were determined with the help of
0. Kandler, Final rept. May 1, 1962 f231p. incl. diasrs. the opttcal test during the transition from dark to light
tables, refs. "AFOSR-3406) (A- 61(052)2441 and vice versa. In addition, the effects of anaerobiosis
AD 283132 Unclassified and CO2 deprivation were studied. Preliminary calcula-

tions showed that the rate of formation of pteroylglutamic
The enzymatic determination of the photosynthetic acid after turning off the light equals about the rate of
glycolitc acid (PGA) concentration in Chlorella did not CO fixation in the light. The influcni-e of moniodoacetc
show a correlation between the rate of photosynthesis and 2
the increase of PGA after darkening. The PGA increase acid, arsenate and dinonyl phthalate photosynthesis of

is not prevented by the omission of CO2 , dut does not Chiorella was stidied In 2 ways. It is assumed that,
2 Hin Chlorella cells, the path of carbon in photosynthesis

occur under2 proceeds via a pteroylglutamtc acid by-pass. where as
the PGA concentration depends mainly on the change In in broken chloroplasts a reversal of glycolysis. similar
the rate of glycolysis by photosynthesis. Presurrmably to dark fixation takes place. Preliminary experiments
glycolysis is controlled by photosyntlhesis through the .n the preparation of whole and broken chloroplatsts are
competition between ligt_ phosphorylation and trnose described. (Contractor's abstract, modified)
phosphate oxidation for Inorganic phosphate. iLhe effects
of high KCN concentrations on the distribations of
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3025 3028

Technische Hochschule. [Mathematical Inst.] Munich Techntsche Hochschule, Vienna (Austiia).
(Germany).

CONDUCT TIiEORETICAL AND EXPERIMENTAL
NUMERICAL TREATMENT OF THE INITIAL VALUE INVESTIGATIONS ON THE AERODYNAMICS OF THE
PRDBLEM FOR SYSTEMS OF QUASILINEAR PARTIAL 41XING OF COOLING AIR WITH COMBUSTION PRO-
DIFFERENTIAL EQUATIONIS OF FIRST ORDER, by R. DUCTS IN A COMBUSTION CHAMBER.-NV x,'.GATION
Albrecht and W. Urich. [1962] [91p. (AFOSR-4058) OF THE DIFFERENCE BETWEEN THE !SOIATED AND
(AF EOAR-62-94) AD 450315 Unclassified UNISOLATED COMBUSTION CHAMBER, by W. Rogner.

Final technical rept. Nov. 1, !961-Jan. 31, 1962.
Also published in Numerische Math., v. 4: 253-261, Feb. 2R, 1962 (24]p. incl. illus. diagrs. tables.
1962. (AFOSR-2667) (AF 61(052)569) AD 275845

Unclassified
A description is given fur the practical implementation
of a method for the approximate solution of the initial Theoretical and experimental Investigations were made
value problem for a system of m quasillnear partial dif- of the aerodynamics of the mixing of cooling air with
ferential equations of first order in m dependent and combistion products In a combustion chamber. The
a - 1 independent variables. Only real functions and re.il di!.crence between the isolated and unisolated combustion
%ariables are considered. The importance of such sys- chlmber was determined. The turbulence combustion
tems stems from the fact that a properly posed. non- chamber attained very high degrees of efficiency both
characteristic initial value problem for an arbitrary sys- in an insulated and noninsulated state and the tenmpera-
tem of partial differential equations can be reduced to a ture distribution at the exhaust-end of the combustion
problem of the above mentioned type. The method is chamber was uniform in both cases, particularly so
generalized to *he case of quasilinear systems and an when slight tertiary air quantities were injected against
error estimate is given, the main flow.

302r 3029

Technische Ilochschule. [Mathematical Inst. J Munich Temple U. [Dept. of Physics] Philadelphia, Pa.
(Germany).

SPECTRAL REFLECTIVITY AS A FUNCTION OF
FINITE DIFFERENCE METHODS FOR PARTIAL TEMPERATURE OF s-BRASS TYPE ALLOYS, by
DIFFERENTIAL EQUATIONS, by R. Sauer. June 15, L. Muldawer. [1962] [91p. incl. diagrs. tables, refs.
1962. lip. (AFOSR-3190) (AF EOAR-61-21) AD 282452 (Sponsored jointly by Air Force Office of Scientific Re-

Unclassified sea-'c. under [AF 49(638)73] and Atomic Energy Com-
r.AIssMon) Unclassified

Two types of finite-difference methods are studied: char-
acteristic finite-difference methods of high accuracy for Published in Phys. Rev., -.. 127: 1551-1559, Sept. 1,
hyperb3lic systems with 2 characteristic directions; and Q.
quasi-characteristic finite-differenre methods, applica-
ble to a wide class of systems of first order. (Contrac- A number of s-brass alloys undergo reversible color
tor's abstran') changes as a function of temperature. Normally.

yellow -- brass becomes copper-red at about 250'C, the
color change taking place gradually. 2-AgZn is pink

3027 at room temperature and silver gray at 3004C. Similar
changes hare been ooserved In 2-AgCd, E-At.Zn, and

Techntsche Hochschulei Vienna (Austria). !-AoCd. Color changes consistent with the above ob-
servatlcns have been noted on cooling to liquid nitrogen

ELASTIC TIIE.LNIAL STRESSES IN DELTA WINGS. temperatures. Although disordering takes place in some
PART it, by H. Parkus. Dec- 15. 1962 [37tp. incl. of these alloyf. it is smot thought that these color change
d:ars. tables. iAFOSR-4584) tAF 61(052)214) phenomena are pimarily due to disordering or to sur-

Unclassified iace films. Qusititative measurements of reflectivity
as a function of wavelength a, several temperatures

The st•.dy of thermal stresses in delta wings is continued, have been made on ?-CuZn. i-AgZn. ý-AuZn. -- AgCd,
rquaticos of first approximnation for the skew-symmetric ý-AuCd, and D-brass. The reflectivity edge for -- brass
temperature part are derived and solved. A numerical shifts .rom 5000A at 27' to 5300A at 275^C. equivalent
ctample is given. Then the equations of second (and to a shif, of about -5.6 x 10-4 ev C. Edge shifts of this
!1.al ,nproximation are obtained and solved for both the magnitude "- not observed with o-brass, Cu, Au,
symme, c and the skew-symmetric part. The numerical A Zn. CuAu. and Cu3 Au. A nurmber of possible explan-
ei•m:ple s continued into the second approximation. u3

ations of the optical results are discussed: it is believed
that these results are primarily due to plasma effects
strongly influenced by interband trntnsitions. (Contrac-
tor's abstract)
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3030 w6as noted. All of the deaqnation peaks occurred In the
100* to 125' C temperature range. Dissociation pressure

Texaco Experiment, Inc., Rirhni,"d; Va. measurements on the above systems showed that It was
Irreversible and hence tt~e heat of deaquation, ,AH, could

RECOMBINATION OF IONS IN FI-tMES, by I. R. Ming. not be determined. However. this value was measured
lge2]ililp. incl. dtagrs. tables, refs. (AFOSR-596) ior tho chloride and bromide complexes by the method
AT 49(638)650, AD 271360 Unclassified of quantitative DTA. Substituting other trivklent metal

cations such as RhXIII) and Irtu)i for Co.(I..), an attempt

Iresented at the ARS tons in Flames and Rocket was made Wc study the similar deaquation reactions.
Ewhausts Con(., Palm Springs, Calif., Oct. 10--12, 19C2. These complexes were difficult to prepare in a high state

of purity so that the zesclts were questionable. The

Also published in Prog. in Astronaut, and Aeronaut.. stolchiometry and possible reaction mechanism tor the
v. 2§T2"i-4• 2, thermal diasoclation of some he..amine type complexes,

[Co(NH3 ),J X3 , where X = Cl, Br, NO3 ald SO4 , were
Fobe no. 2916, Vol. V. determined. Further work is being carried out on a

series of pentammine and tetramminecobalt complexes.

3031

3033
Texas A. and M. Coll. Dept. of Physics, College Station.

Texas Technological Coll. Dept. of Chemistry, Lubbock.[NUCLEAR MAGNETIC RESONANCE STUDY OF

LIQUIDS AND MIXTURES] by M. Eisner. Interim final THERMAL DECOMPOSITION OF METAL COMPLEXES.
rept. Apr. 12, 1962, 2p. (AFOSR-2473) (AF 49(638)- V. SOME HALOPENTAMM'INECOBALT (MI) HALIDE
934) Unclassified Cl'.fPLEXES, by W. W. Wendlandt and J. P. Smith.

[1P 2' [8jp. ircl. dtagrs. tables, refs. (AFOSR-JI201)
NMR relaxation studies provide a method for studying the (AT- 49(638)787) V,- 423519 Unclassified
microscopic dynamics of liquids and liquid mixtures.
Some success has been achieved in constructing dynami- Also published in Jour. Inorg. and Nuclear Chem..
ý'al models which elucidate a variety of experimental v_.' :"3-850, July 1963.
-3bservat.i.ns. The present program was designed to
concentrate on the measurement of diffusion coefficients The thermal dissociation of 9 halopentamminecobalt
in liquid and to relate these to the Intermolecular relaxa- (IMI) complexes was studied by the techniques of thermo-
tion processes. The work during this past year was gravimetr'y ji ,acuo), differential thermal analysis (in
principally concerned with constructing the equipment helium) and gas evolution analysts (in helium). The
necessary for measuring diffusion coefficients through stoichiometr v of the dissociation reactions was deter-
nmr spin-echo techniques. The apparatus has now been mined by anaiysis of the residues and reaction products.
cor.structed and tested. Calibration of the equipment Activation energies for !he dissociation of several of
against known diffusion coefficients has indicated that the the complexes were also obtai.,,m. The complexes dis-
equipment is working satisfactorily. In the theoretical sociated by 2 different e.-er!.anisms: (a) those in which
work. it was found that the principal part of the relaxa- the Co(ItI) was reduced by iodide ion: and (b) those in
tion process could still be characterized by a single which the Co(III) was reduced by ammonia. In the latter
relaxation parameter, which is determined largely by case. ammonium halide and nitrogen were also obtained
pair-Interactions. This indicates that the relaxation of in the reaction products. (Contractor's abstract)
complex assemblies can be adequately created by con-
sidering the sum of the pair interaction alone. In
addition, the small residual part of the relaxation which 3034
is characterized by different relaxation parameters seems
to be observable. Texas Technological Coil. Dept. of Chemistry. Lubbock.

THERMAL DECOMPOSITION OF METAL COMPLEXES.
3032 I1. SfOICHEIOMETRY OF THE THERMAL DISSOCIA-

TliON OF SOME HEXAMMINECOBALT (HI) COMPLEXES.
Texas Technological Coll. [Dept. of ChemiStry] Lubbock. by W. W. Wendlandt. [19621 [7{. Incl. dlalsrs. table,

refs. (AFOSR-J1202) (AF 49(638)787) AD 423118
INORGANIC COORDINATION COMPOUNDS: KINETICS Unclassified
AND MEC11kNiq!4 OF ".OME THERMNIAL REARRANGE-
MENTS, Icy W X% Venadlandt. Final rept. Apr. 4, Also published in Jour. Inorg. and Nuclear Chem..
1962, 

3
p. (AFOSR 241:2) (AF 49(638)787) AD 454C52 . 2.5: 545-551, May 1963.

Unclassified
The stoichiometry and probable decomposition sequence

The kinetics of the thermal deaquation and rearrangement for the thermal dissociation of I'Co(N-H3 )61X3 . where X !s
of the complexes of the type [Co(NH3 )5 (H2 0)3X3 , where

X was Ci, Br, I and NO, was completed, and found to Cl, Br, NO3 , and [Co(NH3 )6 12 (SO4)3- 2" 5H 20. are pre-

sented. Differential thermal analysis and gas evolution
obey a first order rate law. DTA (differential thermal curves are presented for each of the complexes. The
analysis) data showed that the reaction proceeded accord- data shows that the reduction of Co(1II) -- Co(III) is due
Ing to a one step process except In the case of the to ammonia, forming NH4X(X Cl, Br or S04) and
chloride complex, where an apparent two step process
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nitrogen. No free halogen could be detected. Due to From a consideration of the relative intensities of the
the presence of both oxidizing and reducing groups, lines, Itt I concluded that electron delocalizatlon occurs
IC NH 3 )6 ](N0 3 )3 decomposed in a different manner than in the dimethyl compound similar to that observed inmethyl se:niquinone ion radicals. 2, 7-Dichlorothian-
the other 3 compounds. (Contractor's abstract) threne produces a 3-line spectrum. This is attributed

to coupling of the free electron with the 2 equivalent
3035 protons In 3,8-positions.

Texas Technological Coll. Dept. of Chemistry, Lubbock.
3037

ION RADICALS. THE REACTION OF THIOAJEMA1I7C
COMPOUNDS WITH ACIDS. 1I. DIPHENYL DISULFIDE, Texas Technological .'4l. Dept. of Chemistry, Lubbock.
THIANTHRENE AND THIANTHRENE OXIDES. by H, J.
Shine and L. Plette. [1962] [9]p. incl. diagrs. tables, THE THERMAI 1L.LCOMPOSI IION OF METAL
refs. (AFOSR-J236) (Sponsored jointly by Air Force COMPLEXES. IV. SOME AMINE COMPLEXES OF
Office of Scientific Research under AF AFOSR-61-48 COPPER{II) SULPHATE, by W. W. Wendlandt. [1962]
and Robert A. Welch Foundation) AD 400875 [10]p. incl. diagrs. table, refs. (AFOSR-J1203)

Unclassified (AF AFOSR-63-23) AD 423042 Unclassified

Also published in Jour. Amer. Chem. Soc., v. 84: Also published in Jour. Inorg. and Nuclear Chem.,
"T.,-,70T, -Dec. 2o, 1962. T.53-42 July 1963.

It has not been found possible to recover diphenyl disuhlide The thermal dissociation oi the mono-, bis-, and trls-
(I) from solution in 100% sulfuric acid. When 10016 sul- (ethylenedlaminel-, the bIsl, 2-propanediamine)-, and
furic acid is poured through a bed of I and Immediately the bis(i, 3-propanedlamtne)- complexes of copper (TI)
received onto ice the I is recoverable. In tnis case the sulphate was studied by thermogravimetry, differential
acid solution is pale green rather than purple. Solutions thermal analysis, gas evolution, and high tempera-
of thianthrene (Ill), its monoxide V and cis-dioxide VI !n reflectance spectroscopy. The TGA curve obtained for
9C , 97%, 100% and fuming sulfuric acid have been In- [Ct~en;3 1S0 4 corresponded to that eiVected for the
vestigated. Ultraviolet, visible, near infrared and e. s. r. deamination of 1 of the ethylenediamnies. The decompo-
spectra have been re-corded. Products hate been isolated sition curves of the bis(amine)- complh.es corresponded
quantitatively. Some observations on M. in trifluoroacetic to a I step deamination process, giving CuSO whlch
acid are made and the work of Fava Sogo and Calvin is 4
discussed. Solutions of III in 96-97%o sulfuric acid are immediately dissociated into CuO and S03. The E, for
paramagnetic. It is proposed that the species present is the deaquation of [Cu(en)( H,0)2 ]50 4 was 29 kcal mor

1

the positive ton-radical of diphenylene disulfide. The
transformation of V to this species in 96-97% acid Is as determined by a DTA method. Reflectance curves
shown in the visible and ultraviolet region and the absorp- are given for aU of the complexes at ambient tempera-

tion spectra changes are related to the growth of the spin lure as well as fCt~enXH 2 0) 2 1S0 4 at elevated tempera-
signal in e. s. r. spectroscopy. The products isolated tures.
from ITI in 96-97% acid are III and V. From 11. in 100%
acid and fuming sulfuric acid the product is mostly V. 3038
From solutions of V in 96T acid that have been kept some
time the major product is III. Ut is tentatively proposed Texas Technological Coll. Dept- of Chemistry, Lubbock.
that an additional product from these solutions, not yet
identified, results from some V behaving as an acceptor AUTONATIC DIGITAL RECORDING THERMOBALANCE.
during the conversion of V to the ion-radical. Proposals by W. W. Wendlandt. [1962] [3p. incl. dliagrs. (AFOSR-
are made to account for the one-electron oxidation of MI J1204) (AF AFOSR-63-23) AD 423043 Unclassified
to the ton-radical. The ion-radical has been detected
also tn solutions of ilM in benzene and chloroform to which Also published in Anal. Chem., v. 34: 1726-1728,
aluminum chloride was added. (Contractor's abstract) Dec. 1962.

An automatic recording thermobalance is described
3036 which records the voltage variations that are proportional

to the weight change of a sample, as it is heated, in zP
Texas Technological Coll. Dept. of Chemistry, Lubbock. analog (X-Y recorder) as well as digital (digital recorderl

form. The system cousists of a conventional recording
ION RADICALS. In. THE ESR SPECTRA OF 2,7- thermobalance in which the voltage outputs from the
DIMETHYL- AND 2, 7-DICHLOROTHIANTHRENE IN balance accessory and the furnace thermocouple, after
CONCENTRATED SULFURIC %CID, by H. J. Shine, C. amplification, are converted to a series of pulses.
F. Dais, and R. J. Small [1d62]121p. Incl. diagr. These pulses are counted on an electronic counter and
(AFOSR-J285) (AF AFOSR-61-48 and AF AFOSR-63-23) then printed on a digital recorder. Provision is made

Unclassified for printing the furnace temperature voltage, then 5 sec
later the sample weight voltage, at intervals of I min.

Also published in Jour. Chem. Phys., v. 38: 539- The instrument is useful in providing input data for digital
'W,7,'_Ja~ 3T?63. computer calculations of thermogravimetric and kinetic

quantities of interest. (Contractor's abstract)
The dimethyithianthrene gives rise to a 9-line spectrum.
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3039 tent of deuteration up to 34 equilibrations was detcrmined.
Two niethods for the reducticm of Lwtandione to butane

Texas Tachnological Coil. Dept. of Chemistry, Lubbock. were investigated. The reductioi, of the diane to the
glycol, conversion of the glycol It, the dibromide and its

THE WMAL DECO.MPOSITION OF METAL COMPLEXES. reduction to the hydrocarbon was not satlsfacto-y. A
VI. 30NI- AIM~INE COBALT (it) CO.MPLEXES, by W. 2-step process in which the reaction of theý dione wit);
W. Wendlandt and J. P. Smith. 11962,1!91p. incl. diagrs. hydrazine in triethylene glyco. neditutu wee ollowed bv'Ltables, *-rfs. (AFOSR-JI486) (AF AMSit-633-23,1 sodium methoxide reduction of th* bydrarone was seati
AD 427943 Unclassified factory. A quantity of deuterated boutne was prepared

by this process. Deuterated butane of tht type
Also published in Jour. Inorg. and Nuclear Chem., CHi CD 2CD 2CH was prepared by the reaction be'mee't

v_. _5i__M493ýJuly 963.butandione and deuterated hydrazine (ND 2 "D 2 020)

The tbermal dissociation of a number of cobalt (11) followed by sodium metboxide reduction of the hydra~tone.
ammine complexes of the type, fCo(*y11 3)6 1)X2 (X =Cl, The product w-as not, pure CH3 CD2 CD 2 CH 3 '
Br, I, and IN03), and [Co(NH3 )6 190 4 , were studied by
thermogravimetry, differential thermal analysis, and gas 3042
evolution analysis. The thermal dissociation of these
complexes involved intermediate ammine complexecn Texas U. Dept. of Chemistry, Austin.
containing lover ammonia to cobalt ratios. For the
chloride and bromide complexes, the dissociation se- EFFECTS OF OXYGEN AND CHLORINE ON THERMAL
quence was: [Co(NH3 )61X2 - I Co( H3 42 X2 -REACTIONS OF ACETYLENE, by M. S. B. Mmn-son

f~o(H)J Thestochioetr of he issoia- and F. C. Anderson. 11962)[[5]p. incl. dlagr. tables,
H3)J2 -CX.refs. (AFOSR-J1460) (Sponsored jointly by Air Force

tion of Co(Nli 3 )6 J(?V) 3 )2 was: 91Co(NHW)6 ?q0 3 )2 - Office of Scientifi c Rese-arch under A F 18( 603)142 and

3C. 30 4 -30.N1 3 -361120 . 17.V2 -4:. 4 2N20. (Con- Petroleum Research Fund) AD 426517 Unclassified

tractor's abstract) Also published in Jour. Phys. Chem., v. 67: 1582-

3040
The effects of small percentages of added oxygen or

Texas U. (Dept. of Chemistry) Austin. chlorine on the thermal reactions ofacetylene in the
range of 200-800' have been measured in a flow reactor.

ACETYLENE- ETHYLENE OXIDE FLAMES, by R. F. The pattern of variation in reac'ion products was deter-
Stubbeman and IR. C. Anderson. Feb. 1962 [161p. 'ncl. mined chromvatographically. Variations with time were
diagrs. tables. (Technical note tiv. 8) (AFOSR-Z344) studtied using a multistage reactor. Oxygen In small
(AF 18(603)142) Unclassified amounts Increases the rate of decomnposition. Chlorine

decreases the Initial rate, particularly of polymerization.
Ignition and flame propagation limits, flame velocities, btgesecnayrcioswchnacecarbon
and reaction products for flames in acetylene- ethylene formation. (Contractor's abstract)
oxide mixtures burning In an Inert atmosphere have been
investigated. Flame temperatures have been calculated.
Results bear out the indications noted in earlier tests 3043
that ethylene oxide is notably effective in enhancing
decomposition of the hydrocarbon. The system does not Texas U. Dept. of rhpmtstry, Austin.
show promise for practical applications because actual
flame speeds and temperatures are rather low. As a COM6PARATTVE STUDIES OF PYRO)LYSIS OF
flame system, It is of interest because of the pronounced ACETYLENE. VINYLACETYLENNE. AND 01IACETYLEN`E.
effects apparently of pre- flamie reactions, the fact that by K. C. H-ou and R. C_ Anderson. fl9,21 13k. !ncl.
there are no ignition limits at higher pressures and te.-- diagr. tables, refs. (AFOSR-JI4Cl) (Sponsored jointly
peratures. and certain anomalies in composition effects. by Air Force Office of Scientific Resea-ch under AF 18-
(Contractor's abstract) (603)142 and Petroleum Resea~rch Fund) AD 426551

Unclassified

3041 Also published In Jour. Phys. Chem.. v. 67: 1579-158..
Aug. !963.

Texa U. Dep of hemitry Ausin.Since vinylacetylene and diacetylene are both straight-
PREPARATION OF DEUTERA -TED BIUTANES. by AL J. chain unsaturated compounds Pwhich might be significlAnt
Ijatn and L. F. Hatcn. Aug. 1962, 14p. Incl. dilagrs. intermediates in the pyrolysis of acetylene, a compara-
tables. (Ttchnical note no. 91 (AFOSR-4214) (AF 18- tive study of the thermal reactions of these 3 compounds,
(603)142) Unclassified was miade- Reaction patterns were determined in a

flow system, using temperatures in the range of 510.-
ane synthesis of tet-minal~ly-deuterated bu~tanes wkas in- 800 . and mixtures af 25 mol I hydrocarbon in helium.
vestigate'J. The Initial reaction was one of equilibration Products were analyzed chromatographically- A reactor
between deuterium oxide and butandione idiacetyl, C 'mas also designed to discharge directly Into a mass spec-
CH3 COCOCH3 )1 to obtain deuterited butandtone. The ex- trometer. so that tests might be made for free radicals
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2knd the product glistta.lsu analyzed In the mass spec- to Singer was used in ob~ianing these litter formulas.
tronieter. Good results -were ob)tained ir. detecting methyl (Contractor's abstract)
radicAls formed in reaction of di- t-bvtyl peroxide and
leaid tetratnethyl. bu.t no evIdernce was f'~und for any free
radical fragments from thea.cetylenic combpounds at tern- 304P
peratures up toi 700 . Dias.otylene was barely detectable
in the lwteniperatsire reaction of acetvlene, and no Tents 1U. Dlept. of Physics, Austin.
evidence was found to indicate !t Is a !ikely intermediate
in the acetylene reactions under such conditions. Vin~I- A STUnDY OF THE PHYSICS OF METASTABLE
acetylene is readily detected and shows appropriate reac- SY.3TF-MS. by P. A. Matsen, W. W. Robertson, and
tivity. but little tendency to decompose to acetylene. It E .Fruo.Pnlrp.Jn 7 91Jn 1
seems likely that It, like benzene, is a reactive side 1962. Apr. 4. 1962, 15p. incl. tables, refs. (AFDSR-
produc'. rathet than a key intermediate- (Contractor's 2612) (AF 49(G38)5&3) Unclassified
4bstract)

This program has been concerned with the study of the
energy relationships and the Idnetircs of excited atomic

3u44and diatomic helium. Tne work has ink luded: (1) meas-
uremnents of cross sections for dj-~truet~ci- of the

Ut~i . jlDopt. of lPhysicsi Austin. 2 S and 23S metastable atoms of ..,'.iumn In Ionizing
collisons with the impurity atoms (Penning effect);

DISTl(R'ED WAVE CA.LCULATIONS OF (K P, ANGULAR (2) interpretation of Helium X 10830A enassion from sun-
DISTRIBUTIONS. by NV. R. Snmith and E. V Ivys~h. lit aurorae; (3) generation of excited species by micro-
,l9Q2 i p. incl. diaers. tables, refs. (Sponsored wave discharge and measurement of decay times; (4) spec-
)omitly by Air Force Office of Scientific Refearch under troscopic analysis of cataphoresis in He-Ne mixtures;
.AF 33(038)20681I) And Ato..nc Energý Commission' (5) investigation of Helium afterglow by spin resonance

Unclassiflled techniques; (6) calculation nf the elect.-on collision cross

fPibltshed in Phys. Rev. I V. 12S- 1175- 1185, Nov. 1, section for Heliumn: and (7) calculation of He(Is 2 . IS)-
196. 1 62. He(ls2s. 3S1 interaction energy. A list -if Yhe publica-

Dce-teron stnlppinIg differertia! cross se-ctions based on tions resulting from this research is apptnded.
,he distorted wave Born approximation with diffuse-well
i--iclt-ar optiril fotentialS ha-:,e bren, calculated for a large

fn!ýier of reactions, using tmainlv a program whose 3047,
a'. tra~gt running time on a CDC 1604 computer is about

T .,'~i ger.enal. good agreement betiicen theoretical Textas V. Dept. of Physics. Austin.
t-:per;neiital results has been obtained for nuclei

,-,14 A 5S es~rg nuclear paramtneers which are relatively R.EACTIONS OF THE METASTABLE HELIUM
co:.tarAý. It has beetn found that best-Mft elastic scatter- TRIPLETS, by C. Collins. W. W. Robertson and others.
i-ig -v-cz-'c pprazete.-s give good res-ilts for nuclei in this 11962]11lp. IAF 49(Q38)560] Unclassified

, i -P.*- - of spin- orbit interac!tions or. differ-
entlail cro6st .- natins and on polarizations has also been Published in Jour. Amer. Chem. Soc.. v. 84: 6-76.
c-'. raited a',iiaco' bstra; 0i Feb 20 162.

3045 Excitation of the gases Ne, N. 0. and Cl]4 at 10 mm, Hg
3045 by a stream of He gas from a microwave discharge con-

Texaý U_ Dept- of ~'.~r.Austiiý. taining the excited species lie(2 3S) n He,( 3L0; 'was

QUANUM-E M-1MA1_WFGRLS VERobserved. The following reactions were identified:

GAUSSIAN ATOMV- QAiTAL..ý. by.J. C. Browne and 2: . o 42- 2n _ u, *u g 2

IL. D. Poshusia. 1l96111-31g 9AOS'62i 2Spo'iore2
iontlv by Advanecd 11-z' P*' ccs Agency, [l~i- ,2 nd2__
Furce' Office of Sclenr~fp' Ro--smr-c kinder AF*49(- 63an8)-a- (i
560' and Robert A. We'ir!- nito of Houston. 'Tex.)

Un-classified 3048

Also published in Jour. Cherr Phys.. v. 36' 1933- Trex'as V. Dept. of Physics. Au'.t n.
1937. Ap~r.1_.1962.

CRDSS SECTION'S FOR THlE iE-EX,-ITAT1)N OF
Formulas for the 11-, 2-. 3-. and 4- center energy HELIUM 'METASTABLE AM.VS 1Y COLLISIONS WITH

ntcasarederived using the general' clas, of 12 si tle AItMS. by E. El. Benton. E 7. Ferguson and others.
nm.rticle Gaussian atomic orbitails '19621 141p incl. disears. Laibie. tAFOSR-43841

I j k exr -X2 . 2 . 2l Th aeilp AF AF0SR-62-270] AD 29-31,:! Unclassifitsi
Xaxy Z , t%' y r~zIl TezeXIP

kinetic energy, and cipole moment integr-ai' are given AI.,o published in Phys. Repv.. 10- Nc.3 ý'-209. Oct 1.
in closed form. The vooential energ.y Integrals req'..z.'e
a I-dimenstornal numerical quadrature. A technique due

6 87?



The 11fetimes of metastable heltaim atoms fie (2 J5 ) and 3050

fie (2 5) % ere measured by a timne- -e.,i ed optical -4b- Texas U, Dept. of Physics. Austin.I orption technique in the afterglow of a -pýIsed helium
discharge at 10-mim pressure with small concentrations IN DEFENSE OF THE USE OF A'I01'AIC ORBITAL
of various Impurity gaseu added. The following de- COFGURATION WAVE FUNICTICNS FOR SMALL

exctaio e-os scton i Ults.!10 cmwere de- MOLECULES, by F. A. Matser. and j. C. B~rowne.

teranefo ie2 ):Ne-.2, r-.6 r.-10.3, (Sponsored jointly by Air Force Office of Setientific
Xtý-13 9..1;- 6 4,andH -6,0 Thuncertaintiesgr

estmaedtobe121 or herae se ad SO~ for the Foundation of Houston. Tex.) AD 424345

molcuar raes He2 S)crssseri-nswere me-Asured Ucasfe

to e e-4.1.Ar55 Kr 6, ndXe 13,all timnes Also published in Jour. Phys. Chem., v. 66: 2332-

10 1 c 2Th noncrsssetlp sbeiie-ed reliable
to 200b bi1 th reainng snglt cosssections mtay be
toohih iasmuh s 3fato 2ýrJ hecross sec- The merits of the SCF- MOC and atomic orbital confiigLra-

tivs efr o d-ecinton y onz ,;collisions except tVon iAOCij methods of computing wa2e functi.ops and

bector aalyss soewha unc sal ex ept , rnthe-as results for LilIt and Hie 2'are presented lin support of

of non. Contactr's bstrct)hes- views fContractor's abstract)

3049 3051

Texas 1'. Dept. o Ph~stcs, AustinTexas VDp.oUhyis.utn

CALCULATION O CRSSETNSFOR ZERO NEW LOWER LIMIT MOR TILE BI.NDING EIKERGY OF
ACT*AIO EERY ROESESBYSIMPLE COLLI- THE HELIUM MOLECULE ION, by P. N Reagan, J1. C.

SION MODELS W11 MHSSON THE PENNING Browne. and F. A. Nlatsen 11962) [2jp. inc. table
EFFECT, by E, E. Ferguson. ~1962j [31p. inc. table. (A FOSR 3146f6) (Sponsored jointly by Air Forcc Ofiti c
refs. (AFOSR-4385- .AF AMS11-62-27101, AD 29593G ;.f Scientific Research under ~AF A FOSR- Q- 270! aind

Unclassified Robert A. Welch Foundatlon of Houston. Te't.)
AD 426510 Umla~isifled

Aleoj it'lkshed in Phvs Rev.. v. 128: 210- 212.
5- Also published in Jour. Amer. Cbe!11. Soc , v. 84:

~C~3. Juy a.1962.
Recent cross sections obtatned for the destruction of 2 -

3 An ab initio calculation based on a % valence- bond
Pe12 S) metastable atoms by Ionization of Ar, Kr, Xe.- -

11 2 and N 2 are analyze-d by a simple colltslon pirture. areused.n t therm given is carrlledcout. Slater ortrtals
are sed.Thelower bound of 1. 4 ev obtain~ed by

It is fojund that the ratioo'f the experimental to momentimi Iorntbeck and Molnar Is replaced by the theoretical

transfer cross sections is .1e 'tate order as the efft- lower betund of 2.045 ev.
cien -y of election of electrons from metal surlaces by
Hc(2 35) atoms, namely 0. 2-0.3 The momentum tranSfer 3052cros; sections ~ ~ ~ ~agreewihteeprmnavlusbtr

thn om o hepulihdiot exp riena vaue a gree a~ct Texas U. 1 Dept. of Physics' Austin.
aogtesleaninaddin order-o nisagnrtede esucti IDN NRYO e Asrcv PN

maeI fenueu.li diin.i ss e-,nta alcu- 2'
latd ometu !rnserc: sssecios fr hereactions. Reazan. .J. C. IBroA ne, and F. A. Malser,. ý'I9C21 .1 j%.

Ile(2 3~ H&.23 b3 - He- - HeWi ) -e- It e -N (Sponsored ~tt' by Ad%-anced Research P'rojects
2 Agency. lAir Force Office of Sri. 'ntific Research under

Ne' 2ile; Hew) 1S) - He~n I ) - tieii. IS)-Hri AF AiOSR-62-27tJ'. and Enbert -% Welch Foor'dation
I . -of Houston. fex. iUrpcLissitted

IIW21 - Ar - fie(l S) Ar' - v_. ai:ree very well -ith
literat ire values of cross sectionis for the processes. It 'Ires,.nted at meetnra of 'he Amer. Phvs. Sec.. Texas
appears that for a broad cla. of atomi' reactions reqvir- U_ Asm Feb. 13-24. 1962.
int zervo acth.atlon energy. a momentum transfer collIL-i-m.
has a hi'zh probability of reaction- M'omentumn transfer l'utliatsed it B~ull. Amer. Phys. Soc . Series 11, v 7 -
cross sertl.O-ns are dominated by the lonw- range attrac-t' IRTeT773T. 1962.
forces a,4 can easily be calculated, thereby, prnivding
a uef estImate of the actual reaction crosw section. haunt.rn Lierlzit-s of 2. I atid 3.-1 ev for He,) have been
(Contract~or's abstract) reotefronti scatteritg- meisuremerts and spectrosc.Vj;r

expteriments. resperctxeiv In an attempt to res'ul-)ve the
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disci epanc% the energ) of lie2 * has been calculated as a large. For He (2 3S) -.0 -HIe(I IS) + 0* er ý- 10 sec at
2 ~~300 kil and 1 sec at 200 kmn altitude. Thus. Shefov's

function of Rl using: the following config-1111tiot.s ISIS Is assumption of ), 10. 830A being due to resonant light
I S 2bl s' I Isls 2p , 21) 2 1s .Is 2p0 Is Is 21) 2p0, scattering of solar photons does not account for the
2p. I2 s 3 do Is . 3d. I2 1s .3d. 21 Ils 3d 3d observed intensity of this line in auroras.

-2 00
Atth restricted orbital exponent optltnization. The re-
stilts favor the louer value. Several of the low-lying 3055
coxcited states of 11e2 have also tbeen investigated.TeaU.IptofPyisAuin

3 05 3CRO)SS SECTIONS FOR THE DE-EXCITA71ON OF
HEUUM METASTABLES BY IMPURITIES (Abstract),

Ticixs U. [Dept. of Physics] Austin. by E. E.. Benton and W. W. Robertson. [(1962] [1t1p.
(Sponsored jointly by Advanced Research Projects

CATAPI(ORES'IS IN Ite-Ne MfIXTURES (Abstracti, by A. Agenc} and [Air Force Office of Scientific Research
L. Schnieltekopf. FE. E. Ferguson, and W W. Robertson. under A F A FOSR- 62- 2701) Unclassified
1l96! 1l1p. (Sponisored joitntl,. by Advanced Resea rch

Projects Agcncy and [Air Force Office of Scientific Re- Presented at meeting of the Amer. Phys. Soc. .
search under AF AFKOSR-C-2-27011) Unclassified Texas U.. Austin. Feb. 23-24, 1962.

presented at meeting of the An. '_r. Phy-s. Soc., Texas Published in Bull. Amer. Phys. Soc.. Series It. v. 7:
L.Austin, Feb. 23-24. 195?. flFb1 3 92

published mo Bull. Amer. P1-.ys. Soc.. Series 11, v. 7. A stud% %;as made of the effects of small amounts of
Il~7eb 23- 162 impurities on toe destruction frequencies of the

- Feb 23. 962.2 1S and 23S metastable states of helium. The optical
"Cataptnresis in Ile-Ne mixtores has been st~dted spec- absorption technoque developed by Phelps and Pack &,as
a:scpicali and the measuremrents checked bt% mass used for measurring destruction freqy~ncy. The result-

pt~ctru.sntopic mecans. The effect of press-rc !ias beun tig de-excitation cross sections of 2 S helium metaSta-
ý;ýestizited fronin C-70 i,.-.- HL. WaU' I.on-peratuare was bles due to the following impurities are-j

,,arieo iront 70-500 C ainI current from 10- 500 ma in a G. 6 x 10 -i cmi2 (1 20-C) for argon: 1 03 x 10-15 cm 2

iw..-,z tjbe of 0 500 in,. d-ain. The results are compared 20 20,) for krypton: 1.4 x 10-15 Cm12 (z 20ýe) for xenon:
,A,0~ the theoretical predtctions of Druyvesteyn. The

tAe~~csu cataphoretic seoiacation o! Ne front He 2. 8 x 1o011 CM2 (1 20 1 for neon; 6 x 10- 10 cm 2 (± 40%)
hsbceen focnd to increase wAith both pressure and c.;rrent for mtrogen: and C I 0-16 cm 2 ti 407b for hydrogen.

densit-. oier these extended ranges. Increased tempera- T "lcoss set~cion for de- exiato of2 1 hlu
Lire m~arkcdlv decreases the effectiveness of cataphoresis. metastable! by nean was calculated to be 4. 1 x 10. 16
T:ie measurements were generally made In the positivecm :2) Tedsrconfqucisfth2S
caluiiin with large lie to Ne ratios. In order to check C2; 5)Tedsrcinfeuniso h 1
1,ýr a possible retrograde' cataphoresis. some meas- state are not ieadily interpreted. in terms of cross sec-
..rtments uern made with lie as a minor c aStituent in tions since their loss by superelastic collision with elec-
M. Spectruscopic observations at the cathode appeared trons is a st.gnificant process with the conditions pre-

uidicate an enhanced Ile concentration there kretru- valling itr the discharge. The electron concentration
-.ride cataphotesis . loer.mass spectroscopic may ýc e s %ell be increased by the presence of the tin-
anal'.sts show.ed that the catapnioresls. while slight, was purity -.n the very early after:low.
still aornial_ The extreme excitaticn conditions at the
rai~hide render spectral intensity i-terpretattoris drffic'nil

i!not indeed misleading there 3056

Texas V. [Dept. of Physicsj Austin.

EFFECT OF HELIUM ON THE LOW-LYING STATES
Tcxa_-s U. Dent. of Physics. Austin. OF ATOMIC HYDROGEN (Abstra-c!), by 3. C. B'~owne

and F. A. 'Matser.. [ 1962, 11l1p. (Sponsored jointly by
,:0NSID--RAT1ONS ON hiELIUM EMTISRiON k 10830A IN. Advanced Research Projects Agency, jAtr Force Office
WWIRAE. by E.. E. Fergu %on. ý19C-2 j21p. of Scientific Research under AF AFO0SR- 62-2M0j and
AF AFOSR-62-270', Unclassified Rob4,rt A. Welcli Foundatlon of Houston, Teox4

Unclassified
I'ublshed -n Planetar% a -d ',t ce 'c'. %. 9: 28(-2P,7

Ma 9;2 Presented at meeting of ihe Amer. Phys. Soc. .
Texas U.. Austin. Feb. 23-24. 1962.

Fromt available measuirements of Penning-type collisieos,
!rom a Ile aotom in a metastable 2'ý state tAR 6. 6. Kr Publishen in. Bull. Amer. Phys. Soc.. Series 11, v. 7:
10. 3. Xe 13. S. N 6.-I. and Hf 6. 0 x. 10 t16 sq cm) the cross It,, Feb. 3, 1962.
Section for 0 Is esainated equal to that of N and for 0 to
iliat of K~r. Fromn these ctnta the !ifetime estimateo The energies of the low-lying states of the Hell system

r S!.efnt seems to he at least 2 orders of a.armcude t"., have been calculated as a function of distance front
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R - 6 to 20 au. The following configurations were em- the discharge were flowed from the excitation region
ployed: [(lls')iHeXliJ. where X11 i Is, 2s. 2p0 . zp+, 3s, through the detection cavity #)f the spectrometer. A

sP0 , Sp*, 3d 0 , 3d. The approximate eigenfunctions cyclotron resonance signal and an additional signal as
0 yet unidentified have been obtained. At low pressure in

were analyzed into "natural orbitals" which showed that a TE1 0 2 rectangular cavity the 2 signals were coincident
the hydrogen orbitals become nonhydrogenic as quite

large distances. Maxima were found in the 2s and 3s and occu,-rci near g = 2.00. However, with increasing
potential curves. The results are compared to those ob- pressure the latter signal was shifted and became re-

tained from dispersion theory, sohlable. Both sign.ls were broadened with pressure.
The use of a TE cylindrical cavity resulted in a large012

relative enhancement of the cyclotron resonance signal.
3057 The variation of intensity and half-width of both signals

with pressure and distance from the primary discharge
Texas U. [Dept. of 'Physics] Austin. wilU be reported. The observations are correlated with

ELECTRON CROSS SECTON FOR IHELIUM (Abstract), the processes known to occur in helium afterglows.

by H. A. Williamson and F. A. Matsen. [1962f1 [lp.
(Sponsored jointly by Advanced Research Projects 3059
Agency, [Air Force Office of Scientific Research under
AF AFOSR-62-270], and Robert A. Welch Foundation of Texas U. Dept. of Physics, Austir..
Houston, Tex.) Unclassified

METASTA4BLE HELIUM ATOM CONCENTRATIONS
Presented at meeting of the Amer. Phys. Soc.. IN THE •ARTH'S ATMOSPHERE, by E. E. Ferguson
Texas U., Au.stin, Feb. 23-24, 1962. and H1. SchlUter. [1962] [10jp. !ncl. diagrs. tables, refs.

(A F A FOSR- 62- 270] Unclassified

Published In Bull. Amer. Phys. Soc., Series It, v. 7:
114, Feb. 23, 1962. Published in Planetary; and Space Sci., v. 9:701-710.

Using the Exchange Distorted rHoron-Oppenheimer 3
approximation and the method of partial cross sections, Caic..ations of He(2 S) metastable concentrations in the
the elastic scattering cross-section for slou electrons earth's atmosphere by a previously suggested process
was calculated by normal helium (1IS) and the Inelastic involving photoexcitation bv solar UV 584 and 537A is

scattering cross- section: for the 1S -23c shown to yield only - 5 x 1(5 metastablus cm
2 (column)SAn open-shell wave function was u Ied to represent the under typical twilight conditions. This is far too smali

to account for recent Russian twilight glow obseivations
atom in the IS state, and a wavefuncr.on of the type of resonant scattered 1 10. 830A. Radiative recombinatucn
given by Morse, Young, and llaurwitz was used for the is shown to be probably more importan but still pro-

the 23S State. The integro- differential equations were ably insufficient to account for observations. Direct
solved by Hulthen's variational method, using 2 distorted excitation by photoelectrons seems to be the most likely
trial functions of the form suggested by Huang. As a operative metastable production mechanism. The
consequence of the use of th open-shell configuration, processes of metastable destruction are consdered in
both trial functions contained 3 v'ariational parameters, some detail. Cross- sections flo triplet .netaý.table de-
one of which specified the phase shift -the distorted struction by 02 and N 2 molecules are 14 and 7 x
wave. The results compare favorab: -, th experimental 10l1. cm

2
, respectivel::. and It is esti•r.ated that the

values and are slightly superior to the earlier calcula-
eions of Moisetwitsch and of Massey and Moiseiwitsch 0 atom cross-section is around I x i0-1 cm

2
. (Cou-

tractor's abstract)

3058 3060

Texas U. IDept. of Physicsl Austin. Texas U. [Dept. of Physics] Austin.

HELIUM AFTERGL4W STUDIES BY SPIN RESO- FINITE GROUP ALGEBRLAS AND QUANTUM

NANCE TECHNIQUES (Abstract). by F. C. Fehsenfeld MECHANICS, by F. A. Matsen. Oc,. 1. 1962 [1811p.
and E. E. Ferguson. [ 1962) f1l1p, (Sponsored jointly incl. tables, refs. (AFOSR-5522, (AFAFOSH-62-273,'

by Advanced Research Projects Agency and [Air Force AD 631243 Unclassified
Office of Scientific Research under AF AF)DSR-62-270])

Unclassified The purpose of this report Is to present a unified
algebra'c theory of certain symmetry problems in quan-

Presented at meeting of the Amer. Phys. Soc., turn mechanics. In particular, it is concerned with a
Texas U., Austin, Feb. 23-24, 1962. system whose Hamiltonian commutes with a finite group

of operators. The Hamiltonian also commutes with all

Published In Bull. Amer. Phys. Soc.. Series H, v. 7. linear combinations of the group operators. The set of
TT,7Veb. 3, 19C2. all linear combinations of the group operators constitute

a grcup (Frobenius) algebra.

An x band electron Spin resonance spectrometer has

been used to analyze the afterglow of an electrodeless
discharge in helium. In the experiment, the products of
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3061I produce stories predominating In approach motivation,

Temi ;.T [Dpt. f Pychoogy Ausin.medium -n" affiliation individuals produce stories with
Te~a ~j [Det. f Pschoogy]Ausin.a mixture of approach and avoldanze notivalon. and

low "n" affiliation individuals produce s'.jries pre-
THE REP RESSION-SENSITI ZATICN SCALE: 11. CON- dominating in avoidance motivation. A further Investiga-
CURRENT AND CONSTRUCT VALIDITY~. by D. Byrne. tion indicated t.hat scores on Murray's affiliation question-
119601 i!5jp. (AFOSZ-.146) (AF 49(,638)4C.0) AD 611192 naire are positively related to thematic apperception

Unclassified measures o: -n" affiliation and the interpersonal affect
index of approach motivation.

A series of studies were undertaken In order to begin
the establishmeait of construct validity for the Repression-
Sensitization Scale. it was found that the R-S Scale is 3064
negatively correlated with Ullman's Facilitation-Inhibitton
Scale: positively correlated with WVorchel's Self Activity Texas U. Medical Branch. Dept. of Pharmacology,
Inventory; negatively correlated with the California F Galveston.
Scale. positi),ely relaico tu tne expression of sexual re-
sponses on the TAT for male Ss only and un~related to the GANGLIONIC TRANSMISSION DURING THE NEO-
expression of aggression and emotionality for either sex: STIGMINE PRESSO)R RESPONSE (Abstract), by .1. G.
positively correlated with deviant resoonsc bias on an Hilton. 11062j [lljp. (AFOSR-J212) (AF AFOSR-62-
Ad~ective Check List; and unrelated *.o mieasures of Intel- 241) AD 400436 Unclassified
lectual ability. Thus, with minor exceptions the findings
confirmed the general hy~pothesis that the R-S Scale Is Also published in Proc. Irternat'l. Union of Physiological
a measure ol defensive behavior. (Contractor's abstract) Sciences: Twenty- second Interr-t'l. Cong., Leyden

(Netherlands) (Sept. 10-17, 19621, Amsterdam. Excerpta
Medica F01andation, v. 2: Abstract no. 176, 1962.

3062
It has been postulated titt the pressor response elicited

Te~ts U_ [Dept. of Psychology] Austin. by neostigmine after blockade of the ganglia Is due to a
ganglion st'.nolating action of the preserved acetylclolne.

SELF-ENHANCEMENT AND INTERPERSONAL To test this postulaie the effects of neostiginitne and
ATTRACTION, by P. WVorchel. [19C1. 18p. Inc. tables. atropine on ganglio;,." transinisslo have been studied in
ref s. (AFOSR-li64, (AF 49(F638)460Ž Unclassified the anesthetized dog. This study was carried out by

isolating and stimuliating preganglionic sympathetic
Th~e present series of studies on Interpersonal attraction nerves in the vaga' tru.-.h and recording post-superior
.s based on the extension of the fundamental assumption cervical ganglionic transmission. Blood pressure change
of self theory, namely, that the basic drive of the Indi- was monitoredJ by recording femoral arterial pressures.
vidual is to maintain and enhance his self- concept. his Recordings were made upon completion of all surgical
status or sel. -esteem. It is contended that (a) self- procedures prior to the administration of drugs, after
enhancement ?roduces a '"read~nebss to l!ke, (b) '.iking the administration of a ganglionic blocking agent, after
ts directed ,owards those objects or activities irstrt.- the administration of neostigmine, and after the adminis-
mental In producing self- enhancement, and (c) by a tration of atropine. Results showed that (1) the ganglionic
process of emotional conditioning, liking spreads to those blocking agent caused a fall in blood pressure and a
oljects and activities associated with the aroused emo- blockade of ganglionic transmisston: (2) the neost~gmine

:~nlstate. The sanme general relationships are pre- produced a rise in bloed pressure ano a blockade o1
dt.Cred to hold for self depreciation and disliking. It Is ganglionic transmission; (3) the neot~tigniine produced a
El~ purpose of the present paper '.o test the first and last rise in blood pressure without return of ganglionic trants-
-qpcthescs. namely, that self- enhancement produces mission and after atropine the blood pressure fell with-
ltý,nc. and that such liking spreads to associated objects. out effect upon ganglionic transmission. These results

seem to invalidate the postulate that -he neostigmine
pressor response is due to a ganglionic action and place
the site of action at some postganglionic site.

Te,.s U. Dept. of Psycho )rvl Austin.

APPRO)ACH AND AVOIDANCE AFFILIATION MIOTIVES. 36
b, ID. Byrne. R. D. McDonald, and j. Mikama. [1962- Thiokol Chemical C:orp. Reaction Mators Div., Denvil~le.
17,p. Inc. d~agr. tables. refs. fAFOSR-J3b9) N...
A F A FOSR- 63- 2611 AD 408583 Unclassified

STUDY OF A TRACER METHOD FOR SOliD PRO)-
Also published in ]our. Personality. v~. 31: 21-37, Mar. PELLANTS. SPECTROSCOPIC DETECTION OF TRACERL

ELEMENTS IN SOLID PROPELLANT ROCKET EX-
HAUSTS. bv XV. Stard and B. Hornstein. Surnmary rept.

An %interpersonal affect scoring system for th~ematic May 24. 1l-i0-Mav 2.). l961. Feb. 1962. 52p. tak.&1
apperception material was proposed as a possible tech- illus. diagrs. tables. (AFOSR DRA-62-6) (Al't)i9R-
iique for measuring approach and avoidance affiliatio;-, 2712) (AF 29 600)2422) AD 275305 Unciae~stLied

motives. It -was shown to be sufficiently reliable for
use in research. In testing a 2-factor theory of affillia- The feasibility of a spectroscopic moh~tod for detection

tlon need, it was found that high "n~af~il~ation individuals of tracer elements In the exhaust flames of solid
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propellant rocket engines was investigated. This tech- and machine sentence generation, the program contains
nique has the possibility of being used to determine burn- information about a parhcular language which permits
In•_ rates and characteristics of solid propellant grains it to differentiate certain co-occurrence propertes of
in operating motors. This is done by relating time of a language known to it ano to use this differentiation for
appearance of specific emitted radiation In the exhaust a variety of purposes. In automatic linguitic analysis.
flame with the original position of corresponding tracer the program contains information drawn from general
salts previously Incorporated within the grain. Spec- linguistic assumptions and methoti,. This irformation
trograph modification and protective measures were ;r- enables the program tc detect co-occurrence properties
quired for field monitoring of tracer emission in rocket of a langiage unknown to It. The judgment of a computer
exhausts of engines operating in an outdoor test installa- program thus consists in the increasing diversity of
tion. Suitable tracers were incorporated into sn!'d conditions which it is capable of taking into account in
propellant grains of 2 con.positions-ove aluminized to making its string of yes/no decisions.
obtain high flame temperatures and background continuum
radiation, the other without aluminum to provide lower
temperatures and no background. Feasibility of the 3068
method was demonstrated with the detection of tracer
emission from the aluminized propellant against the Thompson Ramio Wooldridge, Inc. Ramo-Wooldridge Div..
background radiatio.n. Canoga Park, Calif.

THE IMPACT OF LANGUAGE DATA PROCESSING
3066 ON LINGUISTIC ANALYSIS, by P. L. Garvin. [19621

[7]p. (Technical note no. 3) (AF SR-2593) (AF 49-
Thompson Ramo Wooldridge, Inc. Ramo-Wooldridge Div., (638)1:28) AD 276401 Unclassified

Canoga Park, Calif.
Also published in Proc. Nineteenth Internat'l. Cong. of

INDUCi1VE METHODS [N SEMATIC ANALYSIS; A Lingu.sts, Cambridge. Mass. (Aug. 27-31, 1962), ed.
STUDY OF INDUCTTVE METHOD IN SYNTAX, by P. L. by H. G. Lunt. The Hague (Netherlands), Mouton and
G'Irvin. Jan. 22, 1962 [28kp. (Technical note no. 1) Co., 1964, p. 706-712.
(AFOSR-1976) (AF 49(638)1128) Unclassified

The effect of data processing activities on the field of
This paper constitutes an attempt to render explicit desc :ptive linguistics is et-aluated.
the vrocedure followed intuitively in the conduct of the
syntactic analysis of a littleknown language. It is
assumed that the detailed explication of the analyst's 3069
Intuitive research decisions will ultimately give a precise
and reliable understanding of the process of analysis, Thompson Ramo Wooldridge, Inc. Ramo-Wooldridge, Inc..
thus leading to the formu'ation of an inductive research Canoga Park, Calif.
methodology for syntax. The emphasis In this approach
is thus on the development of a method rather than of a LINGUISTICS, DATA PPOCESSING, AND MATHE-
form of Etatement The contention is that the application M.ATICS, by P. L. Garvin and W. Karush. July 9,
of a controlled procedure will yield reliable results. 1962, 24p. (Technical note no. 4) (AFOSR-2866)

(AF 49(638)1128) AD 277949 Unclassified

3067 Also published in Natural Language and the Computer,
ed. by P. L. Garvin. New York, McGraw-Hill, 1963,

Thompson Ramo Wooldridge, Inc. Ramo-Wooldridge Div., p. 357-359.
Canoga Park, Calif.

The 2 disc'plines most closely concerned with language
DEGREES OF COMPUTER PARTICIPATION iN data processing are linguistics and mathematics (includ-
LINGUISTIC RESEARCH, by P. L. Garvin. Apr. 19, ing mathematical logic). It is the purpose of this paper
1962, 8p. (Technical note no. 2) (AFOSR-2480) to explore how these 2 disciplines relate to each other
(AF 49(638)1128) AD 280044 Unclassified and to language data processing. Much emphasis has

been given to the significance of mathematics for the
Presented at the Burg Wartenstein Symposium No. modeling and processing of natural language and a great
Eighteen of the Wenner-Gren Foundation for Anthro- deal of effort has been devoted to attempts at expressing
"pological Rescarch: The Use of Computers in Anthro- linguistic relations in mathematical terms. It is clear
pology, Burg Wartenstetn, Austria, June 20-30, 1961. that the attraction of higher mathematics for linguists

is increasing. Often, some ambitious approaches are
Also published in Language, v. 38: 385-389, Oct. -Dec. mathematically cont:ived and turn out to be linguistically
1962. (Title vailes) sterile. Does this mean that mathematical theory is

useless in natural langua;e research, or does it mean
The criteria for rating of these computer applications that the matLematics has not been applied properly or
Is the extent to which the computer program exercises that the needed mathematics has not yet been developed?
linguistic judgment. In language data collection, the These are the questions which this paper raises. This
computer program is not provided with any linguistic is done by comparing the 2 disciplinez in the following
Information. It is only capable of diiftrentdating the cespects: (1) the explicit methods of reasoning; (2) the
physical shape of input units and uses the differentiation ns, as shown by the criteria used to evaluate the con-
to perform a sort. In linguistic information processing triuutions; and (3) the mode cf Investigation of particular
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research ,roblems. The place oe mathematics in an 3072
empirical iield of science is discussed with particular
reference to natural language research. Thompson Ramo Wooldrldge, Inc. Space Technology Labs.,

Redondo Beach, Calif.

3070 MECHANICS OF PLASMA FORMATION IN COLLISION-
LESS PLASMA BEAMS (Abstract), by W. Bernstein and

Thompson Ramo Wooldridge, Inc. Space Technology Labs., J. M. Sellen, Jr. 1962] fljp. [AF 49(638)886]
Redondo Beach, Calif. Unclassified

CESIUM ION BEAM NEUTRAUZATION IN VEHICULAR Presented at meeting of the Amer. Phys. Soc., Atlantic
SIMULATION, byJ. M. Seller, Jr. and R. F. Kemp. City, N. J., Nov. 23-Dec. 1, 1962.
11961] 63p. incl. illus. diagrs. refs. (AFOSR-937)
(AF 49(638)886) Unclassified Published in Bull. Amer. Phys. Soc., Series 11, v. 8:

TW, -fi-b-, 1963.
Presented at Nat'l. IAS-ARS Joint Meeting, Los Angeles,
Calif., June 13-16, 1961. The plasma potential, electron- velocity distribution,

and ion density have been studied as functions of position
A series of experiments are described which relate to in syntbetic-plasma beams for various electron-injection
the charge neutralization of a broad cesium ton beam conditions, and for both the pulsed, in-flight, period and
under circumstances which simulate the conditions of the steady- state period after the plasma-front arrival at
space. This has been accomplished by the use of pulsed the collector. Significant differences between these
beams and by the control of the boundary conditions in periods occur when electron-injection energy is substan-
such a manner as to reduce to an extremely low level the tially larger than the energy from thermlonic emission.
eiectric fields between these boundaries and the ejected During the In-flight period, electron-velocity distributions
plasma. In the ion engine, the prLxid of ion turn-around are non-Maxwellian in the region near the Injection, and,
has been reduced to values below *he present limits of at greater distances, attain a lower temperature,
measurement (- Iii sec); the e~e-*ed plasma posEtssed Maxwellian character. Beam divergence is determined
a high degree of overall neutrality. The experiments by the high-kinetic- energy electrons present in the in-
also demonstrated that for fixed 'on source perveance 3ectilon region. In steady state, electron-velocity dis-
the neutralization is independent of the acceleration tributtons appear Maxwellian with a uniform temperature
voltage. In considering the relationship of these experi- throughout the beam; this temperature Is intermediate
ments to the theoretical treatments of charge neutraliza- between the extremes in the In-flight situation and results
tion, 4 factors are emphasized: (1) The neutralizer con- in a reduced ion divergence. Ion-electron coupling is
figuration is of importance in the behavror of the beam; indicated in both in-flight and steady-state situations.
(2) There are pronounced differences between the transi- Rapid noncollislonal thermalization of electrons is indi-
ent behavior of the plasma and a!V•r the plasma has en- cated ir the steady state. Evidence for the presence of
countered the boundaries; (3) "he energies of the elec- oscillations in the plasma beam is presented.
trons in the plasma in flight are of the order of volts,
and the thermal energies which the electrons possess
from the hot cathode are of s:.-ondary importance; and 3073
(4) Non-conservative processes, by which at least some
of the electrons acquire an additional energy, are present Thompson Ramo Wooldridge, Inc. Space Technology Labs.,
during both the flight period and the steady state period Redondo reach, Calif.
of the plasma. These considerations point out the area
toward which the experimental observations and the-redi- I. SYNTHESIS OF COLUSIONLESS PLASMA BEAMS
cal treatments should mutually converge. (Abstract), by J. M. Sellen, Jr. and W. Bernstein.

[1962) [l]p. [AF49(638)886] Unclassified

3071 Presented at meeting of the Amer. Phys. Soc., Atlantic
City, N. J., Nov. 28-Dec. 1, 1962.

Thompson Ramo Wooldridge, toc. Space Technology Labs.,
Redondo Beach, Calif. Published in Bull. Amer. Phys. Soc., Series 11, v. 8:

"T-•--,F-•S.-, 1963.
ION BEAM NEUTRALIZATION, by J. M. Sellen, Jr.
Quarterly progress rept. no. 7, Dec. 1, 1961-Mar. I, Techniques have been developed for the synthesis of
1962. Apr. 1, 1962, 49p. Incl. diagrs. (AF 49(638)886) high directed velocity Ce-ion plasma beams. The plasma

Unclassified densities are such that Debye lengths are small compared
to the beam dimensions, yet collison-mean- free paths

Experimental and theoretical investigations are reported are much larger than the beam dimensions. The ions
on: (1) measurements of the potential In a plasma ejected are generated by contact ionization of Ce upon a hot
from an ion engine, (2) measurements of the temperature planar W surface 2.5 cm in diam and are accelerated
in the electron component of that plasma, and (3) develop- electrostatically by a planar W grid. The acceleration
ment of very broad beam Ion sources with perveances distance is variable, but is generally of the order of I
up to and exceeding 2 x 10m ampsv 2 mm. Electrons are introduced into the ion stream

through fully or partially immersed W-wire neutralizers.
9- 10 3

Ion densities in the plasma range from 10 -10 tons/cm
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and ton velocities from 2 x 106-5 x I06 ct/j see depend- 3377
tng upon acces':.;aton voltages. A minimum divergence
an!- or _3* results from electrostatic lens effects in [Totonto U. Inst. of Aerophysics (Canada)]
the acceleration; additional divergence depends upon the
Injection energies of the electrons. Diagnostic techniques ELECTIbON EXCITATION FOR THE PWI•, tNG OF LOW
for these plasmas are presented. Interaction of the DENSITY GAS FLOWS, by E. P. Muntz, E. 0. Gadamer,
plasma beam with solenoidal and with transverse mag- andD. J. Marsden. 119G2 1271p. Incl. diagrs. tables.
netic fields Is being studied. Application of these studies (AFOSR-3694) (AF 49(638)548) Unclassified
to exospheric phenomena is discussed.

This paper describes the status of electron excitation
as a probe for low density gas 'lows. The beam is most

3074 reliably used when pressures range between 0. 1 u Hg
and 300 u Hg. The primary usefulness of the probe is

Torotto U. Inst. of Aerophysics (Canada). its ability to measure at a point in a flow the static pa-
rameters of temperature and density.

INVESTIGATIONS OF AEBODYNAMICALLY GENERATED
SOUND, by H. S. Ribner. Final rept. Jan. 1962. 6p.
(MITA rept. no. 81) (AFOSR-2148) (AF 49(638)249) 3078
AD 288991 Unclassified

Toronto U. In'. of Aerophysics (Canada).

Aerodynamically generated sound is studied. Thirteen
investigations were completed dealing with (1) Aeolian THEORETICAL INVESTIGATIONS OF THE DYNAMICS
tones; the sound emitted by a rod In an airstream, and OF BODIES ENTERING THE ATMOSPHERE, by B. Etkin.
the associated forces; (2) boundary layer noise-rigid wall; Final technical rept. 1960-I61. Jan. 1962, 5p.
the direct sound generated by the turbulent boundary (UTIA rept. no. 80) (AFOSR-2004) (AF 49(P-38)761)
layer of 2 spinning thick-walled cylinder; (3) boundary AD 272996 Unclassified
layer noise - flexible wall: the sound generated by panel
vibration excited by turbulent duct flow (simulation of Three theoretical investigations were completed. They
boundary layer flow); and (4) aerodynamic noise theory, dealt with (1) the longitudinal dynamics of a lifting ve-
particularly jet noise. (Contractor's abstract) hicle in orbital flight; (21 perturbations, caused by pitch-

ing oscillations, to the trajectory of a lifting vehicle
during reentry: and (3) transition from a satellite orbit

3075 to an equilibrium glide. (Contractor's abstract)

Toronto U. Inst. of Aerophystcb (Canada).
3079

ON THE PREDICTION OF FATIGUE LIFE UNDER
RANDOM LOADING, by E. D. Poppleton. Feb. 1962 Toronto U. Inst. of Aerophysics (Canada).
[36]p. incl. diagrs. tables, refs. (UTIA rept. no. 82)
(AFOSR-2258) (AF 49(638)548) AD 277169 RESEARCH IN MAGNETOGASDYNAMICS, by J. H. de

Unclassifleo Leeuw. Final technical rept. Mar. 2i, 1962. lip.
(AFOSR-2431) (AF 49M`.8823) AD 283026

A review is given of some current methods of estimating Unclassified
fatigue damage and a new damage equation is derived
based on the work of Corten and Dolan, and Torbe. This "Ihe basic objective was the study of the flow of ionized
equation is applied to the case of a stationary Gaussian gases with the particular purpose of considering the
stress history and a discussion is given of the parameters Influence of electric and magnetic fields. A design study
appearing in the resulting equation for the fatigue life. was made for a plasma tunnel in which !he ionized gas
(Contractor's abstract) flow is produced by passing the working gases, argon or

nitrogen, through an flectric arc. It was concluded that
a tunnel with a cryogenic pumping system would be the

3076 most economical one for providing a capability of expand-
Ing the flow to static pressurcs of the order of a few

Toronto U. Inst. of Aerophysics (Canada). u Hg. A first project involved the study of langmuir
probes for the determination of electron temperature

REVIEW OF FATIGUE RESEARCH AT INSTITUTE OF and charged particle concentra-lon in a low density plasma
AEROPHYS[CS, by E. D. Poppleton. Final rept. Mar. flow. Experiments performed at 2 levels of charged-
1959-Mar. 1962 [ 11p. incl. illus. diagre. (ULTA particle concentration showed that the electron teinpera-
r review no. 21) (AFOSR-3693) (AF 49(638)5486 ture appeared to be lower than the ion temperature. The

Unclassified other projects have b-.e-n started Involving the use of a
large capacity energy storage system for the productlor

This review gives r brief description of an investigation of strong magnet'c fields. This storage s:ystem is be-
of the fatigue of aluminum alloy specimens u.ader random Leved to be of a novel nature since it employs electro-

axial loading. lytic capaciturs without requiring a special crow bar
arrangement to protect them from the reverse voltage
pulse associated with the usually underdpmped circuits.
A description of the projects using this capacitor bank
Is included. The first concerns the influence of a
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magne tic field on the properties of the boundary layer 3082
in an electrically conductive gas. The second is a study
of the interaction of shock-Iorized argon kith a magnetic Toronto U. Inst. of Aerophysics (Canada).
* eld.

ATTITUDE STABILITY OF ARTICULATED GRAVITY-
ORIENTED SATELLITES. PART I. GENERAL THEORY.

3080 ANP MOTION IN ORBITAL PLANE, by B. Etkin. Nov.
1;62 [48]p. incl. diagrs. tables. (UrIA rept. no. 89)

Toronto U. Inst. of Aerophysics (Canada). (AF AFOSR-62-40) AD 299840 Unclassified

THE USE OF LANGMUIR PROBES IN LOW DENSITY A theoretical framework is presented for analyzing the
PLASMA FLOWS, by J. B. French, A. A. Sontn, and rotational and relative motions of compound satellite
J. If. de Leeuw. [1962, [241p. incl. dlagrs. tables, systems. It consists essentially of expressions de-
refs. [AF 49(638)823] Unclassified rived for the forces and moments acting on the constituent

bodies, and of their utilization in Lagrange's equation to
Published in Rarefied Gas Dynamics: Proc. Third find the equations governing the motion of the system.
!,-era'.i'.Sv,.posium, Pars (France, (June 1962), The methcd Is applied to a specific system intended for
New York, Academic Press, Suppl. 2. v. 2:471-494, passive attitude stabilization, and numerical examr .. s
1963. (AFOSR-5310) are calculated. Tha design is found to provide dam,.-%

to 1 '2 amplitude in as little as 13 of an orbit, and to
An experimental study of Langinuir probes which are have small response to orbit ellipticity.
small In relation to neutral particle mean free paths is
presented. The probes were stud,ed in a moderately
supersonic plasma stream at high and low Ion concentra- 3083
tions. Probe theory is reviewed and extended, and by
comparison with experiment It is Indicated that these Toronto U. Inst. of Aerophysics (Canada).
small probes can be used for the determination of plasma
properties when care is exerzised in ascertaining the A NUMERICAL SOLUTION FOR THE FREE-MOLECULE
conditions to which the probe is subjected. In particular, IMPACT-PRESSURE PRIOBE RELATIONS FOR TUBES
the charged particle mean free paths in terms of the probe OF ARBITRARY LENGTH. by J. H. de Leeuw and D. E.
size and the ratio of electron-to-ion te'iperature are of Rothe. Dec. 1962 [491p. incl. dlarrs. tabes. (UTIA
importance. The probes were used in the study of the rept. no. 88) (AFOSR-4694) (AF AFOSR-62-98)
stagnation region In front of a blunt body. (Contractor's AD 401240 Unclassified
abstract)

A numerical analysis was made of the free-molecule

impact-pressure probe relations for circular tubes at
30'! zero angle of attack. A compute. program w*s written,

and the calculations were carried out by an IB4- 650
Toronto U. Inst. of Aerophysics (Canada). electronic computer for specific speed ratios ;n the

range b~etween zero and twenty and foz tube geometries
A HIGH-SPEED MULTI-SOURCE SPARK CAMERA, by varying from an orifice to an infinitely long tube. Graphs
J. H. de Leeuw, I. I. Glass, and L. E. Heuckroth. and data are presented. The impact-tube relations uabed
Feb. 1962 [581p. incl. illus. diagrs. refs. (UTIA tech- were nrigin~lly developed in Ur•. rept. no. 52 by Harris
nical note no. 26) (AFOSR-3088) (Sponsored jointly by and Pattersor, who assumed a Maxwellian random motion
Air Force Office of Scientific Research under AF a9- of the gas molecules entering the tube and diffuse refec-
(638)823, Defence Research Board of Canada, and Office don of the molecules from the tube wails.
of Naval Research) Unclassified

Some details are given of the design, operation, and 3084
applications of an 8 channel Cranz-Schardln type high-
speed multiple spark source camera suitable for optical Tnf_!-oto U. Inst. of Aerophyslcs (Canada),
studies of nonstationary flow phenomena in gases and
transparent liqitids and solids. The camera has been THE FREE-MOLECULE IMPACT-PRESSURE PROBE
successfully applied to the investigation of cylindrical OF ARBITRARY LENGTH, by D. E. Rothe and J. H.
and spherical explosions and Implosions, underwater de Leeuw. (1962] [2]. Incl. diagr. (AFAFOSR-62-98)
blasts, stress waves in plastics and impact in glass Unclassified
panel.'- Published in AIAA Jour., v. 1: 220-221,Jan. 1963.

This note Is written to supplement the work recently
published by Pond (Jour. Aerospace Sc.., v. 29, Aug.
J962) The results reported agree with Pond's where
comparison Is possible, but were obtalned by a completely
independent and different analysis of the underlying the-
ory late In 196i. Calculations were performed with the
aid o; an IBM-650 computer for specific speed ratios be-
tween 0 and 20 md for tube geometries rar.gng continu-
ously from an orifice to an lntaltely long tube.
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3085 3087

Toronto U. Inst. of Aerophysics (Canada). Training Center for Experimental Aerodynamics,
Brussels (Belgium).

AN EXPERIMENTAL IN"VEST1GATION OF THE
SOUND GENERATED BY THIN STEEL PANELS EX- MATHEMATICAL STUDY ON KINETIC THEORY OF
CITED BY TURBULENT FLOW (BOUNDARY LAYER GASES APPLIED TO LOW DENSITY HIGH SPEED FLOW,
NOISE), by G. R. Ludwig. Nov. 1962, lv. incl. illus. by J. J. Smolderen. Final rept. Jan. 31, 1962, 5p.
diagra. tables, refs. (UTIA rept. no. 27) (AFOSR- (AFOSR-2490) (AF 61(052)486) AD 289458
4740) (Sponsored jointly by Air Force Office of Scientific Unclassified
Research under AF 49(638)249 and AF AFOSR-62-267
and Defence Research Board of Canada) Unclassified Tile solution of a simplified form of the unsteady shock

problem, using a more schematic discontinuous distribu-
The sound power radiated by a series of 11- x 11-in. tion function as suggested by Lees in his treatment of the
steel panels excited by fully developed turbulent channel Rayleigh problem, has been obtained. Also, a general
flow has been studied. Four thicknesses of panel were discussion of the mathematical type of the partial d!ffer-
used: 0.0015, 0.062, 0.004, and 0.008 in. Two long ential systerms obtained for various choices of moment
acoustically quieted air ducts of 8- x 12- and 1- x 12-tn. equations has been made. The study ol the singularity
Inside cross sections were used to provide the turbulent obtained earlier has been started foe the case of the I-
flow. The maximum flow speed at the duct center line dimensional model. The various approximadons
was about 180 fps. The acoustic efficiency, defined as methods available for the treatment of the Boltzmann
radiated acoustic power divided by boundary-layer fric- equation are compared, particularly those based on the
tion power, h,-t been calculated for the various panels. moment equations. Finally, the study of steady state
These efflclencieb z- -ompared to those of a jet and of boundary condition problems for the linearized model
a turbulent boundary "ayer on a rigid wall. For low sub- equation was initiated. The equation is found to be of
sonic Mach numbers and thin panels, the efficiencies singular parabolic type according to the terminology
attained were greater than that of a turbulent boundary of Gevrey.
layer on a rigid wall by at least a factor of 10 and greater
than that of a jet by a factor of more than 100. Extrapola-
tion of the test data to include high subsonic Mach numbers 3088
and thicker panels suggests that the flexible panel mecha-
nism for generating sound may prove relatively more Training Center for Experimental Aerodynamics,
efficient than the other 2 mechanisms over a fa'rly wide Brussels (Belgium).
range of these parameters.

A ONE DIMENSIONAL MATHEMATICAL MODEL FOR
THE BOLTZMANN EQUATION, by J. J. Smolderen.

3086 Oct. 1962, 56p. Incl. diagr. refs. (Technical note no.
10) (AFOSR-4368) (AF 61(052)486) Unclassified

Toulouse U. (France).
A 1-dimensional wodel for the Boltzmann equation of

[RESEAP.CH ON THE VOLUME- %EGULATION Idnetic theory of gases is proposed, in order to study
OF THE ALDOSTE ONE SECI -.,,] Recherches sur the validity of the usual approximation method and the
la rpgulation volumetrique de la sicrEtion de l'aldo- behavior of the solutions near the free molecule limit.
sterone, by A. Baisset, L. Douste-Blazy and others. The interaction term is very similar to the Fokker
[1962] [61p. Incl. dtagrs. (AFOSR-J181) (AF 61(052)- Planck term. The conservation of mass, momentum
411) AD 400052 Unclassified and energy results from the particular :zjrm assumed

for the interaction term and the only equilibriumr solu-
Also ublished in Ann. EndDcrinol., v. 23: 419-424, tions are shown to be of Maxwell-type. Hvdrod. namnc
.']'962.- equations similar to the Navier-Stokes-Fttrer eLuations

are derived in the usual way under the asuumption of
The effects of auricular distention on the secretion of small gradients. Shock waves are shown to exist in
aldosterone in the normal dog before and after vagotomy, supersonic flows. The distribution function is obtained
decerebration, hyp..hysectomy, and hypothalamic in the case of a spatially uniform condition and the
lesions were studied. It was noticed in the anesthetizr!_ existence of an infinite n-umber of a relaxation modes
dog that distention of the right auricle diminishes the and corresponding relaxation times is shown. The
aldosterone secretion by at least 50%. This effect is linearized versions of the model equation are established
suppressed by vagotomy or posterior hypothalamic with pirticular :.mphasts on the simplest problesm of
lesions, but It is maintained after hypophysectomy or heat conduction and wave propagation and the usefulness
anterior hypothalamic lesions. Distention of the left of Fourier transformation with respect to the velocity
auricle did not influenced aldosterone secretion, component is indicated. Finally, the behavior of the

solutions near the free molecule limit is briefly in-
vestigated for steady state conditions. Existence of a
singular behavior for slow molecules, analogous to
boundary layer phenomenon, is indicated and the equation
is shown to reduce to a stngular parabolic equation
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studied by Gevrey, In the region of interest. The 3091
leading terms in the deviation from free molecule data
are found to be of the order of the cube root of an inter- Trieste U. [Mathematical Inst.] (Italy).
action parameter, playing a role analogous to the Knudsen
number. [THEOREM OF LOCAL CHARACTER FOR THE NAVIER-

STOKES SYSTEM AND STABILITY OF STATIONARY
SOLUTIONS) Teoremi de tipo locale per i1 sistema de

3039 Navier-Stokes e stabiliti delle soluziont stazionarle,
by G. Prodi. [1962] [24]p. incl. refs. (AFOSR-4373)

Training Center for Expertmentvl Aerodynamics, (A F EOAR-62-7) Unclassified
Brussels (Belgium).

Also published in Rend. Sem. Matem. Univ. Padova,
LAMINAR SEPARATION IN SUPERSONIC FLOW, by v. 2-2-3"•-'1962.
J. J. Ginoux. Final rept. Dec. 1. 1961-Sept. 30, 1962
[451p. incl. illus. diagrs. tables. (AFOSR-4238) This work is a study of the Navler-Stokes system
(AF EOAR-62-52) AD 292901 Unclassified duu=7'- (u . grad)u - A•u =-grad p + f

A preliminary experimental investigation has been div u = 0 (u = (u1, u2, u)
made of the effect of 3-dimensional flow perturbations in a 3-dimensional bounded open set. Existence and
on the heat-transfer rate in the reattachment region of uniqueness theorems, of local character with respect
a laminar flow behind a 2-dimensional backward-facing to t, are given for the mixed problem. The approach to
step. It was found that the mean value of the heat-trans- the problem Is similar to Sobolewskd's; but some improve-
fer rate was increased by as much as 70% by the pres- ments are supplied by a .iore direct method. With a
ence of strong flow perturbations, while the recovery view to applications to other problems, there is an
factor increased approximately from the laminar value estimate of the interval wh,,re the existence of the solu-

2 2 tion is assured. The problem of stability of stationary
(VP) to the turbulent one (VPr). A novel technique of solutions Is considered, more exactly it is proved that,

if the variation operator associated to a stationary solu-
heat-transfer measu:eements was used, by which heat tion u* has the whole spectrum with positive real part
was uniformly dissipated on the surface of the model, the solution u* is asymptotically stable. This statement
A theory has been developed for the case of a supersonic is Implicitly assumed in all the papers but there was no
flow over a flat plate, which gives an exact solution of evidence that it has been proved.
the boundary layer equations when heat is uniformly
dissipated on the surface. It was shown in particular
that the ratio of the heat transfer coefficient for an tso- 3092
thermal wall to the heat-transfer coefficient for uniform
heat-flux is a constant independent of Mach number and Tufts U. Dept. of Chemistry, Medford, Mass.
Reynolds number. Numerical integration showed that it
is equal to 0.72; independently of the PrandU number in PYIULYSIS OF ALLYLTC ACETATES. U, by F. I.
the range 0.5 to 1.0. (Contractor's abstract) Greenwood. [1962] [41p. incl. refs. (AFOSR-2120)

(AF 49(638)292) Unclassified

3090 Also published in Jour. Org. Chem., v. 27: 2308-2311,
July 1962.

Trieste U. [Mathematical Inst. ] (Italy). 2-Acetoxy--trans- 3- hexene and 4-acetox-y.-trans-.2- hex-ie

ON THE NONSTATIONARY NAVIER-STOKES SYSTEM, have been pyrolyzed under conditions that gave partial
by T. Kato and H. z-ujita. [1962] 1181p. (AFOSR-4372) pyrolysis. Both esters gave rise to a mixture of 1,3-
(AF EOAR-62-7) AD 295874 Unclassified and 2,4-hexadier.e, the 2-acetoxy compound giving some-

what more of the 1, 3-diene and the 4-acetoxy compound
Also published in Rend. Seme. Matem. Unto. Padova, giving more of the 2,4-diene. The 1,3-diene was pre-
v. 32: 243-K9. 1962. domitantly the trans isomer, and about half of the

2,4-diene was the trans, trans isomer. The unpyrolyzed

A number of works have bcen published on the initial ester recovered in each case was the same mixture of
value problem for the nonstationary Navler-Stokes eoua- 2-acetoxy and 4-acetoxy compounds. Clearly, the esters
tions. As yet the existence of a global solution (in time) underwent Isomerization during the pyrolysis, and in

has not been proved for the 3-dimensional flow for suf- this isomerization the trans-alkene configuration was
ficiently gene:al initial conditions: but it now appears essentially retained. (Contractor's abstract)
that the existence and uniqueness of a genuine solution
which is local In time nave been establtshed. An attempt
is made to deduce an eciitcrnce and uniqueness theorem 3093
by means of Htlbert space theory. The ultimate objec-
tive is proof of the theorem in its classical form. As a Tufts U. Dept. of Chemistry, Medford, Mass.
prelimtinary step to this goal, a somewnat weaker form
is proved as an existence and uniqueness theorem on the THE MOLZOMtDE AS AN INTERMEDIATE IN THE

Initial value problem of the Navier-Stokes equation re- ALKENIDZONE REACTiON, by F. L. Greenwood and
garded as a nonlinear operator equation in an appropri- S. Cohen. [1962] [2k. (Contribution no. 290) (AFDSR-
ate Htlbert space. J664) (AF 49(638)292) AD 415477 Unclassified
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Also shed In Jour. Org. Chem., v. 28: 1159-1160, Features of this compilation of references to human
Apr. 1963. factors include: (1) Human engineering: methods, facili-

tios, equipment, and general referrnces; (2) Systems
3-Octene (cis- and trans-) (1) (20 mrM) &as ozonized In of men and machines; (3) Visual inputs and processes;
40 ml pentane at -95' with 18 mM 03, and the mixture (4) Auditory tnpat and processes, including speech pro-

warmed to -85° (mild eruption), the crystals disappeared, duction and intelligtbIlity. (5) Other sensory inputs and

and the temperature was -05*. The ozonationmIxture processes; (6) Input !hannels: choice and interaction;

was 40 mM ofI and 38 taM 0 treated at -95 with 440 (7) Body measurements, basic physiological limits in
3 motor performance, basic motor capacities, and per-

mM isopropyl Grignard reagent, and the product distilled ceptual motor skills: (8) Special environizental factors
gave (possible test for e-glycol) 15. 1 mM of 2-methyl-3- affecting perfoi mance: (9) Other individual factors, work
pentanol (1l), bp 52', n- 1. 4148 (3, 5-dinitrobenzoate conditions, and task characteristics that affect behavioral

29 0 efficiency; and (10) Training aids and devices and tVeir
mp 89. 4-90.2'I and 17.3 mM of 2-methyl-3-heptanol, use.

bp 83°, n 251.4240. trans-3-Hexene (38 mM), similarly
29 D

treated at -115' with 03, then with 342 mM of isepropyl 3096

Grignard reagent and the product distilled, gave 17.3 nrM Turin U. (Italy).
of dl-hexane-3, 4-diol [bis(3, 5-dinttrobenzcate) mp
166. 2-167.40], 15.6 mM of IT, and 101 mM of iso-PrOH. ON THE GREEN'S FUNCTION OF POTE.TIAL
Similarly, 36.7 mM cts-3-hexene gave 47.0 mM It and SCATTEOING, by M. Verde. final rept. Sept. 29, 1962

21.8 mM iso-PrOH. These results indicated that the by M. VAF 605)3 S 29.61

molozonide was an existing species at a sufficiently low Uncla(AiOSf-4055) (AF 61(052)230) Unc fied
temperature. The mechanism of the reaction Yas dis-
cussed. Also published in Nuovo Cimento, v. 24: 547-566. May

3094
The Green's funciten in some potential scattering prob-

Tufts U. Inst. for Psychological Research, Medford, Mass. lems of spherical symmetry is written as an integral of
the product of the Green's function GA corresponding to

INNOVATION IN TASK OIdENTED COMMUNICATION, the angular variables and Gr correspondIng to the radial
by T. B. Roby. Final rept. Aug. 1962 [15]p. (AFOSR- variables. The integration is carried along a suitable
J1372) (AF AFOSR-62-372) AD 428333 Unclassified line C in the plane of complex angular momentum. If C

surrounds the spectrum of Ga, the usual partia" ,,aves
The objective of this project was to examine the processes expansion is obtained if C surrounds the spectrum of Gr,
whereby peop'e develop a new language to deal with a a different expansion results which is the most suitable
distinctively new environment or task. The impetus for for describing collisions involving small wavp lengtLE.
this research came from the observation that whenever
a rew technological development is introduced, the

people most closely connected with It-for example, tech- 3097
nicians and operators-very rapidly derelop a convenient,
concise jargon which permits them to express themselves Turin U. (Italy).
and to cope with whatever the coordinative requirements
of the task may be. Typically, of course, this language DYNAMICAL EQUATIONS AND ANGULAR MOMENTUM.
innovation is based upon a transfer of existing language by V De Alfaro. T. Regge, and C. Rossetti. [19-2]
elements. The present study them is prepared to sei up f341p. Incl. dlagr. table, rafs. (AF 61(052)230)
such 7onditions deliberately and in a controlled way, and Unclassified
to study the determinants of the new languige construc-
tion as well as to study the form that the language itself Published in Nuovo Cimento, Series X, v. 26: 1029-
takes. The results of this study indicated better per- T-92,--'5•'-.I, 1962.
formance for the 2-way conversation condition. It also
indicated c fierences in stimulus materials: :he polygrn In this paper the potential scattering is described in terms
for which the variations we:-e more pronounced were of Jost functions Ff,, Is) of the vartabhrs X (angular mo-
easier to identify than those in. which fine details had to mentum) and s (energy). In particular the connection
be differentiated. (Contractor's abstract) between analytic properties of F(1, Is) and d!ublc dis-

persion relation plus a-,tarity for the transition ampli-
rude is discussed. It is found that all these properties

3095 can be condensed into an integral representation for
FV., 's) ar4 a nonlinear identity. This identity contains

Tufts U. Inst. for Psychological Research. Medford, Mass. rougly the same amount of information of Khuri's dis-
perston relations for the scattering amplitude in the

-,.AN ENGINEEMING BIBUOGRAPHY. 1960-1961, energy at fixed transmitted momenturi. From this
Oct. 1982 1344)p. (ONR repL no. ARC-75) (Sponsored identity and the intezral representation it is possible to
jointly by Air Force Office of Scientific Research and construct F0,, "s) in much the same way as
OdIce of Naval Research under Nonr-49413) AD 401667 Illankenbecler et al. are constructing :he double spectral

Unclassified function for the transition amplitude in the variables s,
t. The advantage of working on the mass shell, is paid
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for by the nonlinearity of these equations. it should be Published in Beitrage zur Entwicklung der Physik,
pointed out that in this in.ethod there are no subtraction W.IT~I.F~rauenfelder, 0. Hubjer, and P. Stahcltn.
t-ou~bles and that it is possible to determine the location Basel, Birkhauser Verlag, 1960, p. 231-241. (Hely.
of bound states and resonances. Phys. Acta, Supp's. 5)

Here Is a brief discussion of the problem of fundamental
3098 interest in nuclear physics, concerning the corre-

spondence of a set of measured phase shifts as a functiont
Turin U. (lutly). of the energy in an elastic scattering, to a possible poten-

tial which may serve as a model to describe a nuclear
JIOLOMORPHY DOMAiN OF THE S-.NATRIX IN collision. It is quarnttatively demonstrated thatt the
POTENTIIAL SCATTERING, by A. Ilottino and A. Mi. asymptotic hehavior of the potential at large distances is
Lonpont. j19621 [161p. Incl. dtagrs. [AF 61(052)230j very sensitive tn the position and the nature of singular-

Unclassified Ids of the scattering matrixt S(E). as function of the
energy E . On the other hand, any knowledge of thePublished In Nuovo Ci~nento, v. 24: 353-3C8, Apr. 1962. potential at small1 distances, if deduced from s-eigen-
waves, only, is Inseuisitive to the analytical propertiesTh.h s I s a study of the holomorphy domai n of the S-I-maxtix of S(E) at low energies. Since a large number of partial

.,the ease of potentials V(z), analytic and conveniently waves are involved In high energy collision data, it is
baunded In the right half plane of z. using a method given ncsayt eeaiei re oetbihacre

by T Rege Nuov Cient. v 19:647 190).spondence between a model potential and the nnalytical
behavior of the total scattering amplitude as function of

3099 the scattering angle at a fixed energy. The necessary
mathemati cal tool consi sts In relating the model potential

Turin U. (Italy). U,(x) to some appropriate kernels Ke(x, x') and N1 x- x')

THE MNAXIMUM ANALYTICITY PRINCIPLE IN THE Ke(;x,) ~U(x')dx'. .K1(7- x) = U(x')dxt'
x 0ANGULAR MOMIENTUM4, by E. Predazzi and T. Regge. K and Kare respectively called the kernels of

[1962] [16kp. [AF 61(052)230] Unclassiftell
Marchenko and of Gel 'fand and Le-Aitan. In the final sec-

Published In N~uovo Cimento, v. 24: 518-533, May 1962. tion it is indicated how the Gel'fand and Levtita equation
and the corresponding equation for the outgoirg waves

Chew has proposed to extend this maxinmum analyticity can be derived.
principle to angular momentum. So fzr analyticity of
the scattering amplitude in the angular momentum I'has 3101
been proved for potential scattering only when Re (tI -,
- .According to Chew it ought to bie possible to extend Tuskegee Inst. George Washington Ca~ver Foundation, Ala.
this analytlcity in the whole t plane, apart from those
singularities which have a -lear physical interpretation ALPHA- FLUOM~ALK YL TIIIOETHERS, by C. T. Mason.
in terms of dynamical resonances or bound states. In Final rept. M1kar. 1962, 43p. Inc. tables. (AFOSR-2398)
this paper It Is shown that a potential with a strongly (XAF 49%'618)283) AD 419526 Unclassified
repulsive core may be the way out of the dilemma In the
sea-se that the resulting amplitude Is then even in (1 - ) Fundamental research on halogenated thioethers (sulfides)
and the desired analytical continuation is thea L-tvial. is reported. The primary Idea of the research Is to

investigate the properties of new fluoromethyl thioethers
3100 and to compare their properties with those of the chlo-

rine analogues. A series of so far unreported fluoro-
Turtn U. (Italyl. methyl n-alkyl sulfides was prepared from the corre-

spondtng chloromethyl alkcyl sulfides. Their chemical
PHASE SHI1FTS AND MODEL POTENTIALS. by M. properties are discussed. (Contractor's abstract)
Verde. [19601 [ilkp. (AF 61(','2)230) Unclassified
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United States Rubbr Co., Wayne. N. J. Uppsala U. (Gustaf Werner Inst. for Nuclear Chemistry]
(Sweden).

DECAY OF Sm156 (-sbtract), by R Gunnink. [19621

[I]p. [otF 49(638)815) Unclassdied HISTOLOGY OF THE SURGICAL RADIOL ESION IN THE
HUM.AN BRAIN .S PRODUCED BY HIGH ENERGY,

Preigented At meeti-o of the Amer. Phys. Soc., by W. Mair, B. Rexed, and P. Sow'ander. [1962] 61p.
Washlngtou, D. i., Apr. 23-26, 1962. incl. illus. (Technical note no. 4) (AFOSR-3480)

(AF 6](052)1E3) AD 284931 Unclhwssiied

Published in tBull. Amer. Phys. Soc.. Series H.
v.7•:T353, Apr. 23. 1962. Presented at Symposium on High Energy Protons,

Harrogate, Yorkshire, (Gt. Brit.) Aug. 196Z.
Alsoypublished in Phys. Rev., v. 131: 301-304,

July 1. 1963. Changes in the mid brain of a man following irradia-
tion were stedied on one side of the spinothalamic tract

The radiations following the decay of 9.4 * 0. 2 hr region by high energy protons to redeve pain. The
man A is 59 and svtifered from intractable pain due to

Sm156 hive been studied using techaiques of scintilla- cancer of the lung with spread to the axilla and the
tion spectrometry and 4 w-0 counting. The isotope was supraclavicular region. The irradiated region was
produced by fissioning natural uranium _- a high sharply demarcated being ovoid in shape with a
neutron flux and, except for Sm1

5 3
, was separated crenated border. Destruction of myelin sheaths, axons,

from other fission products by radiczhemical astrocytes and oligodendroglia occurred in the
techniquis. The following y-rays were observed in irradiated region and some tiny perivascular

1e dhaemorrhages were present. Nuclear debris and
the decay of Si1n6: 8 key, x-rays (- 20%), 87 key collections of macrophages were found at the edge of
(40%), 165 key (18%). 203 key (29%), and 255 key (5%). the necrosis. Little prolferatikn of astrocytes was
"Tle 87-ki-v Y tran ition was found to be. in coincidence seen 9 weeks after irradiation. The changes were
with both the 165- and 203-key vtransitions. Its K- exactly similar to those seen in goats 7 and 4 weeks

shell conversion coefficient is 0. 35 * 0. 02. Angular- after irradiation with the same dose. Tiny, discrete,
correlation studies indicAted the 87-2G3 key - rounded, zones of necrosis were seen in man lust
anisotropy to be about -0.27 and the E7-165 key y rostral to the confluent necrosis. They are pre-
anisotropy to be < 0. 1. Fermi plots of the fispectra sumably the result of interesecting beams as they
coincident with the 165- and 203-key y rays produced pass to the center of irradiation.

identical end points of 430 ± 10 kev. Another P group,
45% in abunidance, had an end point of 715 * 15 key,
and presumably goes to the ground state of Eu

1 5 6
. 3105

Interpretation of the data and alternative decay
schemes is dlsc-ussed. Uppsala U. Gustaf Weiner Inst. for Nucle2.r Chemistry(Sweden).

3103 MORPHOLOGICAL STUDIES ON PERIPHERAL NERVES
EXPOSED TO A BEAM OF HIGH ENERGY PROTONS,

Uppsala U. Gustaf Werner Inst. for Nuclear Chemistry by R. Bergstrom. [1962] [31p. incl. table. (AFOSR-
(Sweden). 4193) (AF 61(052)183) AD 406821 Unclassified

A SYSTEM FOR AUTOMATIC DENSITOMETRY FOR Also published in Acta Pathol. 2t Mzcrobiol
THE MEASURING AND CALCULATION OF RADIA- Scand., Suppi. 154: 50-81, 1962.
TION DOSE DISTRIBUTIONS, by B. G. Karlsson
and B. Larsson. Feb. 20, 1962, 12p. incl. diagrs. The experiments indicate that the 'esistance of rat
tables. (Technical note no. 3) (AFOSR-2669) nerves to proton irradiazion is comparativelv large
(AF 61(052)183) AD 276062 Unclassified and that their regenerative power is good. The develop-

ment of paresis appears not only to be dependent on the
The usefulness of the method of experimental radio- size of the dose but also on the width' of the beam.
surgery of the brain depends on a careful planning (Contractor's abstract)
c2 the operative procedure, the shape of the lesion
being related to the distribution of isodose curves
in the tissue. A system for automatic densitometrlc 3106
measurements was developed which permits automatic
evaluation cl dose distributions in volumes of various Uppsala U. Inst. of Chemistry (Sweden)
size by means of photographic emulsions or in-
phantom chemical dosimeters. The apparatus is also BORIDES OF RUTHENIUM, OSMIUM AND IRIDIUM,
convenient for the semi automalic calculation of dose by B. Arensson, E. Stenbergand J. Asellus.
distributions in multiple field procedure. (Contractor's (Technical note r.o. 32) May 21, 1962, [61. irc!.
abstract) . tables. (AFOSR-2785) (AF 61(052)40) AD 281221

Unclassified
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A.so pubhshed on Nature v. 195: 377-378, July 28, Rh 5SI3 WITH SOME NOTES ON THE Rh-Si SYSTEM,

1902. by 1. Engstrom. 11962] [101p. micl. diagrs. tables,

The work by Buddery and Welsh (Nature, v. 167: refs. (AF 61(052)40) Unlassified

362. 1951) on the composition of the intermediate Published in Acta Chem. Scand., v. 17: 775-784,
phases in the binary systeir, G! boron with the
platinum metals is extended by the study of crystal 1963.

structure using powder photographs of arc-melted
alloys. The results of Kempter and Fries, (Jour. The crystal structures of Rh 2Si and RhsSi have been
Chem Phys. v. 34: 1994. 1961) that there are Dhases refined from single crystal data. For Rh2Si (C23 type),
with the W2 Bs5 -type structure in the Ru-B and Os-B

sys.exiss and that the boron content of these phases the unit cell dimensions are a = 5. 408 A, b = 3. 930 A,

is smaller than 71.4 at-% (Me 2D 5) were confirmed, and C 7 383 A, and the atomic parameters are RhI in
More thorough invest ,gation should make it possible 4(c): x 0. 8393, z = 0. 0694; Rhil in 4(c): x = 0. 9728,
to determine if RuB1 " and OsBI1 2 are cubic or 8 For

hexagonal and the crystal structure of RuB anr = 0. 6991: Si in 4(c : x = 0. 2819, z = 0. 1052. For

Os- 2. 1 h5Si.3 (Rh 5 Ge 3 - type), the unit cell dimensions are

2. 2" a=5.317 A, b= 10.!31Aand c =3.895 A, and the

3167 atomic parameters are Rh1 in 2(c); Rh11 in 4(g): x -

0.1542, y = 0. 2158: Rhh in 4(h): x - 0.3297, y = 0.3936;

Uppsala U. Inst. cf Chemistry (Sweden). I 2(a); SI in 4(h): x 0.3917, y 0.1505. A

X-R ,Y STUDIES OF MOLYBDENUIM AN) TUNGSTEN hexagonal phase with the compositiov Rh -I. 5s1 and
PHOSPHIDES, by S. Rundqvist and T. Lunustrom.
'1962] 110)p. incl. diagrs. t0nbles, refs. (Technical the unit cell dimensions a = 11.85 A, c = 3.62 A is

note no. 33) (AF")SR-2993) (Sponsored jointly by reporied. (Contractox 's abst.rzct)
Air Force Office of Scientific Research under
AF 61(052)40 and Swedish State Council of Technical
Research) AD 278177 Unclassified 3109

Also published in Icta Chem. Scand., v. 17: 37-46, Uppsala U. [Inst. of Chemistry] (Sweden_;.
1963.

INORGANIC ADDUCT MOLECULES OF OXO-
The Mo-P and W-P systems have been studied by COMPOUNDS, by I. Lindqvtst. Technical final rept.
x-ray powder methods. In addition to the previously Jan. 1, 1958-June 30, 1962 [25_.. incl. dlagrs. refs.
reported phases Mo P, MoP MOP2' WP, and WP 2' (AFOSR-3135) (AF 61(052)43) AD 281904 Unclassified

the occurrence of a phase with the approximate This report includes the folowing topics: (1)
composition MoP0.75 has been established. The unit Ccnditlons for adduct molecule formation; (2)

cell dimensions for Mo 3 P, MoP, and WP have been Characteristic coordination numbers; (3) Structural
evidence concerning donor molecules; (4) Adducts with

redetermined. Some data supporting the hypothesis donor molecules containing the groups ( = C = 0) and
of an ordered d!stributi"r of phosphorus atoms in
MoP (WC-type structur,) are given. The structures Adducts with donor molecules containing t (e group
of the isostructural Mop 2 and WP2 have been deter- (---As = 0); (5) Adducts with Bronsted acids; (6) Ternauryinducts with ca~rboxylic acids; (7) Adduc.t molecules In

mined, and the MoP, structure has been refined from the liquid stae and in solutions; (8) Affinity studies and
structural data; (9) Charge dlstribution; (10) Decompohi-•-ra powder data. The orthorhombic ilt cell dl tion of adduct molecules; (11) Catalytic activity of

r,'nslons (in A) are for MOP2: a = 3.145: b = 11. 184; acceptor molecules; (12) Theory for donor acceptor

c 4. 984: and for WP2: a ý 3.166, b = 11. 161; interaction with oxo-compounds: (13) Donor-acceptor

c - 4. 973. The space-group is Cmc2 with 4 metal interaction; and (14) Bond length differences.

atoms and 8 phosphorus atoms in 3 se's of fourfold

p sitions. The structure is related tc. the ZrSi2

(C 49) type. (Contractor's abstract)

Uopsala U. Inst. of Chemistry (Sweden).

3168 THE CRYSTAL STRUCTURES OF THE ADDUCTS

t'opsala U. Inst. of Chemistry (Sweden". SbCI 5 " POCI3 , SbCl 5 " (CH3 )3 PO AND NbC15-POCI

by C.-I. Branden and I. Lindqvist. [1962] (9p. incl.
T£ CRYSTAL STRUCTURES OF Rh 2SI AND diagrs. tables, rels. (AFOSR-64-1551) (AF 61(052)43)

AD 446116 Unclassified
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Also published in Acta Chem. Scamn., v. 17: 353- 3113

361, 1963. Uppsala U. Inst. of Mathematics (Sweden).

A further refinement of the crystal structures of
SbCl5 . POCI 3 and SbCI 5 . (CH3)3PO is reported. INTERPOLATIONS BY BOUNDED AN.ALYTIC

FUNCTIONS AND THE CORONA PROBLEM, by
together with the structure determination of NbCI 5 . L. Carleson. [19621 14). ýAF 6i,(052)2381
POCI3 The 3 compoundb are Isotypic. The crystal Unclassified
•aructures of SbCI5 POdI and SbCl 5 . (CH3)3PO have5. 3 a33 Published in Proc. Internat'l. Cong. of Mathematicians,
already been determined and refined by Fourier to~clN _Sweden) (Aug. 15-22, 1962), Djursholm,
methods. These refinements have now been carried Institut Mittag-Leffler, 1963. p. 314-316.
a stage further tsing a least-square method which has
also been used in the refinement of the structure of A summary of results of the author's paper in Ann.
NbCI 5 .POCI 3 . (Contractor's abstract) Math., v. 76: 547-559, is presented. (See item no.

3114, Vol. VI.) (Math. Rev. abstract)

3111
3114

Uppsala U. Inst. of Chemistry (Sweden).
uppsala U. Inst. of Mathematics (Sweden).THE CRYSTAL STRUCTURE OF SnCI.'2OC3 by

TS4 2PC 3 b INTERPOLATIONS BY BOUNDED ANALYTIC FUNC-
C. -I. Brindin. 11962] [101p. incl. diagr. tables, TIONS AND THE CORONA PROBLEM, by L. Carleson.
refs. (AF 61(052)43) Unclassified [1962] [13]p. incl. diagr. (Sponsored jointly by Air

Force Office of Scientific Research under [AF 61(052)
Published in Acta Chem. Scand., Y. 1.: 759-768, 238] and National Science Foundation) Unclassified
1963.

Published in Ann. Math., v. 76: 547-559. Nov. 1962.
The crystal structure of SnCl 4' 2POCI 3 has been

determined and refined from 3-dimensional x-ray This paper contains a number of results related to the
data. The structure comprises discrete molecules theory of interpolation in HP spaces, where p > 1.
of SaCI4. 2POCI3 . The tin atom is octahedrally Letting G(,) be an element of HP with norm 1: G 1'P
coordinated with the two POC13 groups lying in the and letting i (.) be a positive measure on 1z I < 1, the
cia-position. 'ite oxygen atom in each POCI3 group author first considers the problem of determinating

funcUons as a donor atom. The two POC13 groups a condition on p necessary and sufficient for the ex-

in the molecule are crystallographically different Istence of a constant C such that 1 IG( )IP d ;& (z) 1
but both preserve their approximately tetrahedral P P P

structure. (Contractor's abstract) C 'G , p forallGinHp. Heisablenotonlyto de-

termine such a condition (which says that the ratio of

3112 the measures of certain annular wedges to their angles
be bounded) but to apply it to the construction of regions

Uppsala U. Inst. of Mathematics, (Sweden). in which a given Blaschke product Is neither too large
or too small. The author is then able to solve certain

RESEARCH ON INTERPOLATION PROBLEMS, by interpolation problems in the Banach algebra B of bonn

L. Carleson. [Final rept. ] June 1, 1962, [42]p. bounded analytic functions in the open unit disc. If

(AFOSR-2972) AF 61(052)238) AD 278144 {N, I and Icv J are 2 sequences with no common terms
Unclassified such that the corresponding Blaschke products B(z ) and

In a paper by Carleson (1958), a new method to study C(..) converge, it is shown that the condition

interpi)lations by bonded analytic functions was WWIz +C(z)I a 8 > 0 is necessary and sufficient for
introduced. The results of this paper have been shown
to hold in arbitrary domains of finite connectivity, the existence of f in B such that f (bv) = 0. f (cv) = 1
Corresponding results have been obtained for other
hP--Ass-s and for te-e class of tmformly continuous (v = 1, 2... . Finally the author solves an inter-
fune'.tors. Finally, the method has been used to prove polation problem of D. J. Newman's to be equivalent
the c".rona conjecture on the maximal ideal space of to the corona conjecture. Thus the Corona problem
H'. is solved. The Corona conjecture is as follows. Gilvfe

fl .... 1 1n in B, a necessary and sufficient conif-io,,

for the Ideal generated by them to be B is tha! thero
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exist 5 >0such that I I Y I fn(Z)1i (8Zl 3118

z 1). (Math. Rev. abstract) Uppsala U. Inst. of Physics (Sweden).

3115 DELAYED COINCIDENCE MEASUREMENT OF THE
LIFETIME OF THE 129-EEV LEVEL IN Ir 191,

Uppsala U. Inst. ( Physical Chemistry (Sweden). by J. Lindskog, T. Sundstrcm, and P. Spar-man.
[1962] [8kp. incl. dlagrs. tables, refs. (AFOSR-4418)

RESEARCH ON REACTIONS BETWEEN EXCITED (AF AFOSR-62-72) AD 295944 Unclassified

MOLE.CULES AND MOLECULAR FRAGMENTS, by Also published in Zeltschr. Phys. v. 170. 347-354,
S. Claesson. Annual summary rept. no. 3. Mar. 1, Nov. 1962.
1960- Feb. 28, 1961. Mar. 29. 1961. [91p.
(Supplemental agreement no. 2) (AFOSR 1319)
(AF 61(i)52)70) AD 419223 Unclassified The lifetime of the 129-key level in Ir191 has been

measured by the delayed coincidence terhnique.
For abstract see item no. 2980, Vol. V. The haiflife was found to be (l3" 1 + V'0) •0"I sec.

This value is compared wi.h the result of the measure-
3116 ments of the level width by Mbssbauer experiments.

The properties of the 2 first excited states in Ir191

Uposala U. Inst. of Physics (Sweden). and Ir
1 9 3 

are discussed.

A MAGNETIC SPECTROMETER FOR NEUTRON
CAPTURE EXPERIMENTS, by G. Backstrom, A. 3119

Backlin and others. [1962] [15]p. incl. illus. diagrs.
(AFOSR-4416) (AF EOAR-62-72) AD 295941 Uppsala U. Inst. of Physics (Sweden).

Unclassified SINGLE AND DOUBLE INTERNAL BRkMBSTRAHLUNG,

Also published in Nuclear Instr. and Methods, v. by J. E. Thun, W. D. Hamilton and others. Sept. 13.
1963. 1131p. incl. diag,'s. refs. (AFOSR-44-9)

16: 1.9-213, July 1962. (AF EOAR-62-72) AD 295943 Unclassified

A 50 cm radius double focussing spectrometer is Also published in Arndv Fysik, v. 22: 565.577, 1962.
described, wrich is used for measuring internal
conversion spectra folluwing neutron capture. A A theoretical calculation on internal bremsstrahlung
collimated neutron beam ,nteracts with . target inside is presented which gives the same result as t'Nat ob-
the spectrometer. A target area of 20 cn1

2 
may be tained from the theory of Knlpp and Vlenbeck. The

used at a line half-width of 0. 1E% due to a special IB cross section is measured for P
3 

by recording
arrangement involving electrostatic accele.-ation. coincidencen between &,particles of a certain energy
The magnetic field is regulated to a few parts in selected by a magnetic spectrometer and IB photons

10 5. and data are taken automatically. Prif'1ninary above 300 key. The angle between the 0-particles
results are shown. The instrument may also be used and photons was 90°. The experimental r, su.t agrees
for gamma-ray experiments, with either Compton we;l with theory. in connection with another experiment
electrons or photo-electrons. (Contractor's abstract) on double (2-quantum) internal bremsstr•-hlung (DIB),

a theoretical calculation on this process is presented.
The experiment in which triple ccincidences between

3117 the A-pzrtlcle and the related 2 photco% are recorded
puts an upper Unlit to the DIB Zrom _P . An upper

Uppsala U. Inst. of Physics (Sweden). limit to the rate of emission of nuclear ,-rays in this
decay is also obtained from the ,?xperimental data.

NOTE ON MOMENT ANALYSIS OF DELAYED Finally, lzmrcvements of the experimental facilities
COINCIDENCE EXPERIMENTS, by T. Sundstriim. are discussed which will further reduce the upper
[1962] [4]p. incl. dlagr. (AFOSR-4417) limit on DIB. (Contractor's abstract)
(AF EOAR-62-72) AD 295942 Unclassified

Also published in Nuclear Instr. and Methods, v. 16: 3120
153-156, July 1962.

Uppsala U. Inst. of Physics (Sweden).

The methods for moment analysis of delayed coinci-
dence experiments are discussed, and the statistical INTERNAL CONVERSION COEFFICIENTS OF TIlE
error which affects the result is investigated. When TRANSITIONS IN Tm

1 6 9
, by Z. Grabow'nl, J. E. Thun,

the measured coincidence corresponds to a decay and B. Lindstrom. [1962] [12]p. incl. diagrs. tables,
which is not purely exponential. moment analysis can refs. (AFOSR-4420) (AF AFOSR-62-72) AD 295945
be utilized fo- ddtermination of the decay function. Unclassified
(Contractor's abstract)
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Also published in Zeitsch. Phy., v. 160: 303-314, in Hf177 is affected by nuclear structure effects is

Aug. 1962. considered. (Contractor's abstract)

The conversion electron spectrum of Tin16
9 

has
been measured by an iron-yoke double focusing 3123
spectrometer. -- Ray energies and y-ray intensities
were measured by a ben' crystal spectrometer. Uppsala U. inst. of Physics (Sweden).
Conversion coefficents and conversion ratios were
determined from the electron and v-intensities. The SEARCH FOR TWO-QUANTUM DECAY OF In11

4
i.

conversion process of the retarded M1 transitions by Z. Grabowski, S. Gustafsson, and G. B~ckstrt~m.
of 177 key and 196 key was found to be normal, in 11962) [6)p. incl. diagrs. refs. (AFOSR-J316)
agreement with earlier directional correlation results. (AF EOAR-62-123) AD 408027 Unclassified
No penetration effects were found in the conversion
process of the retarded 63 key El transition.
(contractor's abstract) Also published in Nuclear Phys., v. 38: 64f- 653,

Nov. 1962.

3121 The 192 key isomeric st~te in In11 4 
decays witji A half-

Uppsala U. Inst. of Physics (Sweden). life of 50 d. Measurements of the K/L ratio with a
double focusing spectrometer confirmed that the transi-

DOUBLE INTERNAL CONVERSION, by G. Blckstrlm, tion to the ground state is of E4 character. The level

J. Lzndskog, and J. 0. Lindstrbm. [1962] 12]p. incl. might alternatively decay by 2-quantum emission,

diagrs. [AF EOAR-62-72] Unclassified which should be particularly probable in this case,
since it may proceed by enl-.anced E2 transitions.

Also published in Phys. Ltrs. v. 3: 23-24, Nov. 15, Considering that the 192 key E4 transition is strongly

1962. retarded, the In
1 1

11 case seems to be especially suit-
able for detection of 2-quartum decay. This mode of

The purpose of this paper is to report on tht direct decay was experimentally invettigated by coincidence

observation of this double conversion prcess for the measurements between gamma rays of 96 kev and other

192 keV isomeric transition in In144 Strong evidence gamma-rays, didplayed on a multi-channel analyzer.
for assuming that the effect oberved is due to a The result shows that the relative probability for 2-

nuclear 2 quantum process has been found. It is quantum decay is less than 3 x 10-5, a value

concluded that the electron coincidences observed are which is orders of magnitude lower than theoretical

duet o stae westimates. Analogous experiments with conversion
det itions via virtual nuclear states with a ratevaluable.of 3 x 10- two step transltions (involving a K and an Lelectron) per direct transition.

3124

3122
Uppsala U. List. fir Physics (S.wcen).

Uppsala U. Inst. of Physics (Sweden).
NUCLEAR g-FACTOR OF THE 113 # ROTATIONAL

EXPERIMENTAL STUDIES OF THE ELECTIRO- STATE IN THE ODD A NUCLEUS Hf' . by E. Matthias,
MAGNETIC TRANSITIOS FROM THjE FIRST EXCITED E. Karlsson, and C. -A. Lerjefors. [1962] [81. incl.
STATES IN Hf

1
, Lu175, and Lu''' by J. Lindskog, diatrs. table, refs. (AFOSR-J778) (AF EO.AR-62-123)

T. Sundstrm, and p. Sparrman. [1962] [141p. incl. AD 411236 Unclassified
diagrs. tables, refs. 'AFOSR-J141) (Sponsored jointly
by Air Force Office of Scientific Research under Also published in Arkiv Fysik. 22: 139-146, 1962.
[AF EOAR-62-123] and Swedish Atomic Research
Council) AD 400381 Unclassified The shift of the 208 kev-113 key angular correlation

177
in Hf has been measured in external magnetic fields

Also published in Arkiv Fysik, v. 23: 341-353, 1963. of 53, 100 gauss and 29, 200 gauss. The result .5

177
The lifetimes of the first excited states of Hf1, wLN wL N (

175 177 or L B (0. 24 * 0.025)
Lu . and Lu were measured by the delayed I B I
coincidence technique. TJpe results of the measure-
ments are given. In Lu'" the energies of the x 1066 ra/ gauss. Witl a illlfe o (f). 52 * 0. 02)
transitions from first and second excited states to thethe nsec for the 1l.• key state this leaas to the g-factor
ground state were remeasured and the L, . LI/Lm g = 0. 232 * 0. 013. An investigation of the internal
ratio for the 122 kev transition was determined. The perturbation by varying the viscosity of the sourcz

properties of the 3 transitions treAted are discussed yields that the perturbation. if present, is smaller
in terms of the unified model. The possibility that the than 2%. The result is discussed in terms of the
conversion coefficient for the 113 key transition unified model. •Cortractor's abstract)
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3125 The decay of Ce
1
44 has been investigated using a

y-scmkllation spectrometer and an automatic )-v
Uppsala U. Inst. of Physics (Sweden). directicnal correlation apparatus. The relative

intensities of the following v-rays of Pr
1 4 4

, 134 and

MAGNETIC DIPOLE INTERACTION STUDIED BY 80 kev. and the 36 kev x-ray have been measured
THE DIFFERENTIAL ANGULAR CORRELATION giving the following result 100 33.4 ± 1. 0: 107. 0 * 2. 0.

METHOD. by E. Matthias. L. Bostrom and others. The result for the 80 key v-ray is in agreement with
[1962] [141p. incl. dlagrs. tables. refs. (AFOSR 64- Hickok et al, and in disagreement with Geiger et al.
0657) (AF EOAR-62-1231 AD 435923 Unclassified A measurement has been made of the y- y•.aua.

correlation of the 54-80 kev cascade in pri This

Also published in Nuclear Phys., v. 40: 656-669, measurement confirms the 1- spin assignment of

Feb. 1963. Geiger et al for the 134 key level. In Nd
14 4 , the

angular correlation of the 1. 49-0.69 mev cascade has
An apparatus for the investigation of differential been measured. The result is in very good agreement
angular correlations between 2 gamma rays is with the previous measurement by Steffen.
described. The principles of g-factor measurements (Contractor's abstract)
with the differe ,tal method are analyzed, taking into
account the influence of the finite resolving time
of the time-to-pulse-height converter and the influence 3128
of time-dependent perturbations. (Contractor's
abstract) Uppsala U. Inst. for Physics (Sweden).

THE GYROMAGNETIC RATIO OF THE FIRST ROTA-

TIONAL STATE IN Hf
1
M, by E Karisson, E. Matthias.

Uppsala U. Inst. of Physics (Sweden). and S. Ogaza. f1962] [101p. incl. diagrs. tables, refs.
[AF EOAR-62-123] Unclassified

AUGER SPECTRA IN THE INTERMEDIATE

COUPLING REGION, by 0. Hornfeldt, A. Fahlman, published in Arkiv Fysik, v. 22: 257-266,
and C. Nordling. [1962] [9]p. incl. diagrs. tables, 1962
refs. [AF EOAR 62-12.31 Unclassified

Published in Arkiv Fysik, v. 23: 155-163, 1963. The g-factor of the 93 key Mtate in Hf178 has been
measured by observation of the shift of the angular

K-LL Auger spectra of the elements frojm strontium correlation in external magnetic fields of 45, 700 and

(Z = 38) to silver (Z = 47) have been studied with 25, 200 gauss. The result was g = + 0. 29 * 0. 02. A

a high -resolution ft-spectrometer. The 9-line time-dependent electric quadrupole perturbation was

spectrum predicted In the intermediate coupling found in the source used by means of an attenuation

theory has been established in strontium, zirconium, measurement. The corresponding integral

and molybdenum. Ernrgies and relative intensities factors G -- 0. 74 * 0. 09 and G4 = 0. 818 * 0. 046 were

have been measured. From the observed separations used for corrections to the wr -value. The life-time
of the !ines in the strontium. zirconium, and molyb-
dcnum spectra a set of constant is obtained for the of the 93 key state was found to be 7 = 2. 16 * 0. 04 as.

calcuiation of K-LL Auger energies in the intermediate The result is in agreement with the theoretical predic-
:oupling region. These constants differ considerably tions of Nllsson and Prior. (Contractor's abstract)
from th:ose given by Asand and Burhop, which
'ndicates that for a given set of constants, the
correspondit.,; expressions for the calculation of Auger 3129
energies are valid only over a restricted Z region.
(Contractor's abstract) [Uppsala U. Inst. for Physics (Sweden)i

AN INSTRUMENT FOR THE STUDY OF MOMENTS OF
3127" EXCITED NUCLEAR STATES BY ANGUL-AR CORRELA-

TION METHOrM. PART A: PRINCIPLES OF MEAS-

Uppsala U. (Inst. of Physics) (Sweden). UREMENTS WITH A 4-DETEC'I7R SYSTEM AND
APPLIED EXTERNAL FIELDS. CONSTRUCTION OF

G %MM \-GAIMMA ANGULAR. CORRELATION AND A NEW 60, 000 GAUSS ELECTROMAGNET BASED ON

INTENSITY MEASUREMENTS ON LOW ENERGY THESE PRINCIPLES, by R. E. Karlsson [1962] 2
5
p.

G .\IMA RAYS IN THE DECAY OF CE
14 4

, by incl. illus. diagrs. tables, refs. [A'F EOAR-62-123]
W. Zuk .nd S. Gustafsson. [19621 [91p. incl. diagrs. Unclassified
table, refs. [.4.1 EOAR-62-I?3] Unclassified

Published in A, xiv Fysik, v. 22: 1-25, 1962.

Published in A kiv Fysik, v. 24: 69-77, 1963.
Methods for nxe.,t.uring small p.rturbatlons in -/-ray
angular cortelaltons with good accuracy are presented.
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The sensitivity of the meanurements is increased by 3132
using a multi-detector sy.aem. It is shown that the
inherent symmetry prope-ties of a 4-detector system Uppeala U. Inst. of Physics (Sweden).
can be utilized for reduction of systemic errors.
A 60, 000 gauss electromagnet was constructed PHOTO ELECTRON MEASUREMENTS OF L LEVELS
especially for this applicaton and possibilities of IN THE ELEMENTS STRONTIUM (Z = 38) TO
applying magnetic fields both parallel and perpendicu- PALLADIUM (Z - 46), by A. Fahman, 0. Hornfaldt,
lar to the detected radiations add to the flexibility of and C. NordlIng. 1962) 161p. incl. diagrs. tables, refs.
the arrangement. In connection with ezch particular (AF EOAR-62-123] Unclassitied
application, possible experiments are outlined. In
part B of this paper, the electronic system is presented Published in Arkiv Fysik, v. 23: 75-80, 1963.
as well as a summary of results obtained.

The photo electror. method has been applied for precision

3130 
measurements of the L1 , L. and LHI binding energies

in the elements strontium(Z = 38)to palladium (Z = 46).
fUppsala U. Inst. for Physics (Sweden)] For technetium (Z = 43), no experimer' al determinations

of the electron binding energies have previously been

AN INSTRUMENT FOR THE STUDY OF MOMENTS OF reported. Good agreement is found with theoretical

EXCITED NUCLEAR STATES BY ANGULAR CORRE- predictions for spin and screening doublet splittings,

LATION METHODS. PART ): ELECTRONIC EQUIP- whereas a comparison with x-ray data shows discre-

MENT. TEST METHODS AND PERFORMANCE OF pancies that are significant. (Contractor's abstract)

THE SYSTEM, by B. E. Karlsson, E. Matthias, and
C-A. LerJefors. [1962] [13. incl. diagrs. tables,
refs. [AF EOAR-62-123] Unclassified 3133

Published in Arkiv Fysik, v. 22: 27-39, 1962. [Uppsala U. Inst. of Physics (Sweden)

In item no. 3129 accurate methods for measuring THE PHOTO ELECTRON METHOD OF DETERMINING
small perturbations in y-ray angular correlations l/e, by S. Hagstrbm, 0. Hdrnfeldt and others. 1iQ62]

were prese-.,ed. Here, some features of a detecting [91p. incL diagrs. refs. [AF EOAR-62-123]

system espec ally made for this purpose will be Unclassified

discussed. Your detectors are used, and informaion
from these '.s collected in several coincidence circuits Published in Arkiv Fysik, v. 23: 145-153. 1963.
simultaneously. The operation of the detectors in
the vicinity of streu'g magnetic .lelds is also of great A new method has been applied for the determinat~on

interest. A summary is given of results obtali-ed. of the fundamental constant combination h/e. Photo
electrons from the same shell in a converter material
ari expelled by the characteristic x-radiation (K a 1 )

3131 frsum 2 different elementa. The electron lines are
brought to a common focus in a high precision iron-

Uppsala U. inst. of Physics (Sweden). free P-spectrometer by accelerating or retarding the
photo electrons. Equating the total applied voltage

ON THE TRANSITIONS FROM THE EXCITED LEVELS times the electronic charge, Ve, to the energy
OF Re

1 8, by K. S. Han, S. C. Pancholi, and Y. difference betweep the two x-ray lines, h(v - v

Grunditz. [1962] 19)p. incl. diagrs, tables, refs. gives hi/e. Some preliminary measurements are re-
[AF EOAR 62-123J Unclassified ported together with a study of possible systematic

errors. The measurements give for the quantum
Published in Arkiv Fysik, v. 23: 505-513, 1963. energy conversion constant (E %. ), (EX ) (12372.9

The internal conversion spectrum from the excited 1. 5)k-v • .U. from which (4.1356 ± 0. 0006) x 1015

levels of Re187 has been sttudied by means of a high J/A is obtained for the ratio hi/e.

resolution double focusing magnetic B-ray spectrom-
eter. A total of 34 internal conversion lines and 6 3134
Auger lines were found. The energies of the 14 ob-
served - transitions are in excellent agreement with Uppsala U. Inst. of Physics (Sweden).
those of previous work. Multipolarity assignments
for the *- transitions have been made on the basis of THE Z-DEPENDENCE OF ENERGIES AND RELATIVE
internal conversion coefficient radios. (Contractor's INTENSITIES IN THE K-LL AUGER SPECTRUM, by
abstract) O. Hdrnfeldt. [SS2] [IIkp. incl. dlagrs. tables, refs.

[AF EOAR-62-123J UnclassifIed

Published in Arkiv Fysik, v. 23: 235-245, 1963.
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The formulae deduced by Aaaad and Burhcp for calcu- order 0. 01 to 0. 03, decreasing Ir magnitude in the
lating K-LL Auger energies have been adjusted to frequency range I to 6 kc. (Contractor's abstract)
experimental data by introducing a new expression
to approximate the electrostatic interaction energy
between the 2 vacancies in the final state of the atwm. 3137
Using the modified formulae, the K-LL Auger energies
have been calculated for 81 elements, the Z-values Utah U. [Dept. of Metallurgy) Salt Lake Cfty.
ranging from Z x 20 to Z - 100. In most cases, the
agreement with observed energies is better than 0 05% IONIZATION IN THE SHOCK INITIATION OF DETONA-
or within the errors of the measurements. Using TION, by A. Bauer, M. A. Cook, and R. T. Keyes.
published experimental data, the intensities of the Sept. 15, 1962 [30)p. incl. illus. dlagrs. tables, r•fc.
tines in the K-LL spectrum relative to that of the (AFOSR-4053) (AF 18(603)100) AD 289569
K-X,1LI (IS0 ) transition have with one exception Unclassified

(the K-LIL 2 transitions) been demonstrated to be Conduction-time (or distance) curves measured oy both

linearly dependent or. Z or Z- 2 . This empirically the "paraller' and "pervendicular probe" methods in
obtained Z-dependence is different frcnm the receptors of the "card gap", 'shock pass, heat filter
theoretical predictions y A, aad and Burhop, and by plate'" and plate impact meZiodr of sensidivity are
Callan. (Contractor's abstract) correlated and compared with the pressure-time (or

distance) curves obtained by the aquarium method.
Results indicate that detonation is initiated by a ,hock-

3135 wave only upon establishment of (dilute) plasma cocdl-
tions in the shock front. The ioniz•tion wave that

Ut.Lh U. Dept. of Chemical Engineering, Salt Lake City. establishes this coinci4ence is initiated at the Inert
barrier or SPHF plate after a time r- following trAns-

IGNITION AND COMBUSTION OF SOLID PROPELL- mission of the sho:Ak into the recepto-. After formation.
ANTS, by R. C. Mitchell and J. A. Keller. Oct. 1, requiring a finite time, &he ionization wave builds up in
1961 to Sept. 30, 1962, 35p. incl. diagrs. tables, intensity at the SPHF plate, flashes forward into the
refs. (AFOSR-5316) (AF AFOSR-62-99) receptor charge and apparently triggers detonation (at

Unclassified the i'-.tant of arrival of a critical level of ionization)
at the shock front. Therefore. the pressure in the

The response of several selected com.posite shock front, while an Important factV- in the shock
propellants subjected to surface heat fLuxes was ex- initiation of detonation, may not be the only, or even
perimentally studied. The surface pruoellant samples the most important one; strong ionization may also be
were n",bjected to thermal-radiation '.eat fluxes from an essential factor. Shock initiation ct detonation
I to 13. 5 cal/sec sq cm and convective heat fluxes appears to require the development of a strongly
from 30 to 100 cal/sec sq cm. Parallel theoretical ionized reaction shock. (Contractor's abstract)
studies, I-.ch were guided by the experimental re-
sLits, have given a sat'sfactory explanation of the
general character of the Ignition process. The scope 3136
of this research work has been broadened to includi,
several phases of the combustion of solid propellants. Utah U. Dept. of Metallurgy, Salt Lake City.

CHEMICAL REACTION RATES AND THE SHOC."
3136 INITIATION OF DETONATION 2q LIQUID EXPL&-IVES,

by A. Bauer, M. A. Cook. and Rt. T. Keyes. Sept.
Utah U. Dept. of Chemical Engineering, Salt Lake City. 3, 1962 [211p. incl. illus. dlagrs. tables, refs.

(AFOSR-4054) (AF 18(6G3)100) AD 287915
COMBUSTION IRREGULARITIES IN SOLID Unclassified
PROPELLANTS, by R. L. Coates. Fifth quarterly
progress rept. Apr. 1-June 30, 1962. Aug. 6, 1962 Detonation velocity- charge diameter curves were ob-
[1111i. incl. diagrs. tables, refs. (AF AFOSR-62- tained for the liquid explosives, nitromethane, dithekite-
451) AD 284930 Unclassified 13, D-8, 97. 2/2. 8 NM-ethylene diamine, 80/20 NM-

tetryl, and 80/20 NM-TNT. A point initiation model
The results of all fiings to date are presented L't for liquid explosives, according to which the chemical
graphical form, together with some analysis of energy reaction was assumed to start at small centers and
losses. Tables of firing data are included, and the proceed radically outward, was developed and applied
analysis to relate viscoelastic properties to the pro- with the detonation head model to determine chemical
pellant respo-,e behavior is extended. FJ."ther reaction times for NM and D-13. The shape of the
efforts to measure viscoelastic properties are also velocity-diameter curves and the manner in which they
described. The estimation of the acoustic admittance were fit by the calculations indicated that indeed detona-
of the burning surface and of the gas phase attenuation tion reactions in liquid explosives expand outward from
constant from growth and decay constants is discussed. small centers of Initiation. Preliminary measurements
The specifc acoustic admittance ratio of the surface, of the pressure associated with the super velocity of
referred to as the gas phase, is estimated to be of the "flash-across" phenomenon observed in the shock
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initiation of liquid explosives are also presented. The Prestnted at Spring r-.eting of the Opt. Soc. Amer..
measurements were made to determine if this Pittsburgh, Pa., Mar. 2-4. 1961.
phenomenon which propagates from the barrier-
receptor interface to the Initial shnck front during Published in Jour. Opt. Soc. Amer., v, 51:
the card g'p tests at velocities th.- exceed the normal 477-478, Apr. 1961.
detonation velocity, Is governed by hydrodynamic laws
Gf wave propagation. (Contractor's C,.Atract) Wide-angle diffraction patterns in the shadow of a half-

plane were measured over a range of 108 in relative
intensity. Patterns studied included light unpolarized,

3139 polarized parallel to edge, and perpendicular to
diffracting edge. Light of wavelength 5461 A was

Utah U. Dept. of Metallurgy, Salt Lake City. measured 19 cm from the edge by means of a scannin.
dry-ice cooled IP21 photomultiplier photometer whose

ELECTRICAL AND PLASMA PHENOMENA output was traced on a strip-chart recorder. This
ACCOMPANI.YING DETONATION, by M. A. Cook system was adapted from one previously used for long-
an dt. T. Keyes. Final rept. Oct. 1, 1961-Sept. 30, light-path studies. With a 90' normal-incident light
1962 [20)p. incl. djagr. (AFOSR-4052) on the half-plane, the diffracted ilght was measured
(AF 49(638)1061) AD 169568 Unclassafed from 0° to 56* diffracting angle. At 56, intensitle%

of 2. 52 x 10-8 for parallel-polarized and 4. 29 x 1011
The investigation carried out fall under the following for perpendicular-polarized light were measured.
general classifications: (1) ionization and electrical These experimental results are in general less than
conductivity and its relationship to the deflagration to Sommerfeld theory curves. The ratio of perpendicular
detonation transition in solid explosives, (2) chemical to parallel intensities increased to a value of about 2
reaction rates and the shock initiation of detonation of at a diffracting angle of 40, decreasing for larger
liquid ezplosives, (3) mechanism of the "flash-across" angles. This was much less than Sommerfeid's
phenomenon in the card-gap test for liquid explosives, theoretical va-.es. Unpolarized light intensity values
and (4) epectr*rahic studies of external detonation- were along the Sommerfeld parallel-polarization curve.
generated plasmas.

3142
3140

Utah U. [Dept. of Physics] Salt Lake City.
Utah U. Dept. of Physics, Salt Lake City.

EXPERIMENTAL MEASUREMENTS OF WIDE-ANGLE
THE INTERACTION OF LIGHT WITH MATTER DIFFRACTION BY A BLACK HALF-PLANE (Abstract),
STUDIES BY THE EFFECT OF DIFFRACTION ON by F. S. Harris, Jr., D. B. Brownell, Jr., and
POLARIZATION, by F. S. Harris, Jr. Final rept. W. T. Silfvast. [1962] [lip. [AF 49(63E)799J
Jan. 27, 1962. 2p. (AFOSR-2122) (AF 49(63e)799)

Unclassified Presented at Annual meeting of the Opt. Soc. Amer.,
Rochester. N. Y. [1962].

Studies were made of Fresnel diffraction by a slit for
small angles- also there were made studies of diffrac- Published in Jour. Opt. Soc. Imer., v. 52: 1324,
tion at wide angles with measurements of intensity in Nov. 1962.
polarization. Detailed calculations with a computer
have been made of diffraction by a half plane with re- Measurements have been m2de of the effect of black-
gard to Sommerfield theory. The incident plane of edge materiaIs on the diffraction pattern at wide angles
polarization, the material of the edge and the wave up to 60'. Using a sensitive liquld-nitrngen-cooled
length of the ligIt were found.to have a marked effect photometer, differences were found in edge effects due
on the diffraction pattern. Edges of optical quality and to various types of black surfaces on t'ie polarization
the difficulty of measuring with extreme sensitivity and intensity of the diffracted light. The results are
proved to be limiting factors. A photometer was compared with various black screen theories.
developed for measuring very swý'l light intensities
as a function of the diffraction.

3143

3141 Utah U. [Dept. of Physics] Salt Lake City.

Utah U. [Dept. of Physics] Salt Lake City. EFFECT OF PRESSURE ON CREEP IN TIN, by K. L.
DeVries, G. S. Baker. and P. Gibbs. 11962] [21p.

DIFFRACTION OF POLARIZED LIGHT AT WIDE incl. diagrs. [AF 49(638)8531 Unclassified
ANGLES IN THE SHADOW OF A HALF-PL.ANE
(Abstract), by F. S. Harris, Jr., M. S. Tavenner, Published in Jour. AppI. Phys., v. 34: 2258-2259.
and G. R. Orme. [1961][2]p. [AF 49(638)799]

Unclassified 3.iug. 1963.
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Bending creep of tin Is reported wil an activation extent. After several such annealing- compression
volume of approximately 8.5 x 10-" cm

3
, essentially cycles there was no irreversible effect within 4% of

independent of temperature between C* and 57°C, and background. Additional cold-work followed by annealing
pressures to 8 kbar. The pressure dependence of the again produced the effect. The effect increased with
output of resistance-type strain gauges is given. increasing pressure. An increase in amplitude de-

pendence of up to 600% also occurred In samples which
had not been previously coldworked. The internal

3144 friction at constant strain amplitude increased faster
than linearly with increasing pressure and decreased

Utah U. [Dept. of Physics] Salt Lake City. linearly with decreasing pressure. Successive
pressure cycles gave the same effect but with decreas-

PRESSURE DEPENDENCE OF INTERNAL FRICTION ing magnitude.
OF ALUMINUM (Abstract), by J. L. Seely, G. S.
Baker, and P. Gibbs. [1962] [1. jAF 49(638)353]

UnclassLled 3145

Presented at meeting of the Amer. Phys. Soc., Utah U. [Dept. of Physics] Salt Lake City.
Baltimore, Md., Mar. 26-29, 1962.

PRESSURE DEPENDENCE OF THE CREEP OF
Published in Bull. Amer. Phys. Soc.. Series II, LEAD, by K. L. DeVries, G. S. Baker, and P.
v. 7: 225. Mar. 26, 1962. Gibbs. [1962] [4k). incl. diagra. refs. [AF 49(638)853]

Unclassified
Internal-friction measurements were made as
a function of hydrostatic pressures up to 3 kbAr by Published in Jour. Appl. Phys., v. 34: 2254-2257,
use of a piezoelectric torsional oscillator inside the Aug. 1963.
pressure vessel, as well as with a Marx composite
oscillator both before and after pressure treatment,
Specimens were prepared by coldworking 99. 99% Apparatus is described for maintaining hydrostatic
alurminum polycrystals to a 50% reduction in width, environment, 1 in. in diameter by 4 in. long, with
followed by an anneal at 300°C. Measurements outside 8 to 12 elecirical leads, up to 20-kbar pressure
the pressure vessel showed that the strain-amplitude and various temperatures. Bending creep of
dependence was Irreversibly increased by amounts up 99.999 4 % lead is reported with an activation
to 1500% of the initial values as a result of the applica- volume Gf about 21 x 10- 2 4 = 3, essentially indepen-
tion of 3 kbar for 15 min at 25'C. The original d essend ialy iden-
amplitude dependence was restored by annealing 15 dent of temperature between 0 and 57*C. Evidence

min at 300'C. A subsequent compression again in- for recrystallization 'b given. (Contractor's

creased the amplitude dependence, but to a lesser abstract)
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3146 understand these resonances are given, none of the
conclusions reached purely from such models are

Vermont U. [Dept. of Physics] Burlington. included in the tables for these resonances.

RESEARCH IN NONLINEAR SONIC PHENOMENA,
by W. L. Nyborg. Final rept. Oct. 15, 1960- 3149
Oct. 14, 162, 5p. (AFOSR-5202) (AF 49(638)968)
AD 416602 Unclassified Vienna U. Inst. for Theoretical Physics (Austria).

A :aboratory wus developed for carrying out experi- ON A POSSIBLE Z v RESONANCE, by A. P.
me-As with very intense sound in the high frequency Balachandran and H. pietschmann. June 30, 1962, 4p.
range, from 200 ke to 10 me, consisting of a 10 (Scientific note no. 15) (AFOSR-3100) (AF 61(052)265)
kiloatt transmitter. Controlled bubble production AD 289427 Unclassified
and activity in sound fleldA was studied. Work
on vibrating gas-liquid interfaces and associated Also published in Physics Ltrs. v. 2: 126-127, Sept.
events showed that a spatially periodic eddying 1, 1962.
configuration is set up near the surface standing wave
as predicted by Lanquet-Higgens. The magnitude is The possibility of a T = 1/ 2, D resonance in the
far more than expected which suggested the liquid 3/2
air interface presents some sort of "skin" on which -- system is pointed out by a consideration of the
the oscillating liquid exerts tangential stress. Work octet model for strong interactions. For this purpose.
was conducted concerning the design and testing of the resonances Y*, N'O and Y*- are classified into
composit "Mason-horn" type transduces of bra3s, 1 0
steel and stainless steel suitable for experiment where the same octet, assuming tentatively that Y* is a
prescribed locallized vibration is ap!,lied. The unit I

operated at about 85 kc. Exploratory work showed D 3/2resonance. A - resonance appears to have

that when a unit Is used as an electrode duringelectrolysis. considerable variation in the process the perdicted quantum numbers reported at the 1962
is observed when vibration is applied. CERN conference. Following the method of Gell-Mann,

the authors predict T = 1/2 in the ý - -rsystem with a

mass about 1460 mev. Experiments in which it can

3147 show up are discussed.

Vienna U. Inst. for *Theoretical Physics (Austriz). 3150

TWO-PION FORCE AND THREE-PION SYSTEM,
by G. Eder. Jan. 10, 1962 [101. incl. diagr. Vienna U. inst. for Theoretical Physics (Austria).

tables, refs. (Scientific note no. 13) (AFOSR-2693) QUANTuM THEORY OF TRANSPORT COEFFICIENTS.
(Al 61(052)265) AD 280985 Unclassified I, by K. Baumann and J. Rannlnger. [19621 [14]p.

Also published in Nuclear Phys., v. 37: 8,-89, incl. diagrs. lAF 61(052)2651 Unclassified

Aug. 1962. Published in Ann. Phys., v. 20: 157-170, Nov. 1962.

A 8 -type v- e potential is used to describe the v - v The techniques of modern quantum field theory are
scattering up to the C-resonance. By this potential applied to the electron-hole field interacting with the
a 3-pion system is investigated for a state of J = 1 field of phonors in a crystal. The interaction is de-
and I - 0. It seems possible to understand either scribed by the Frbhlich Hamiltonian. In the evaluation
the 7- or the t.-particle as metastable states of such of the Mlectrical conductivity, an infinite number of
a system. (Contractor's abstract) Fevnman diagrams has to be taken into account. The

first 3 of these diagrams are worked out explicitly, and
are found to be the beginning of a geometrical series.

3146 which ields a conductivity - T-
4 

for T/6 <k m/E

Vienna U. Inst. for Theoretical Physics (Austria). - T for ke/E. << T 9 <<I. For T' > > 1 the

THE PRESENT STATUS OF THE NEW RESONANCES, well-known T-
1 

law is reproduced. (ContUactor's

by A. P. Balachandran and H. Pietschmann. May abstract)

30, 1962t 
2

Ep. incl. tables, refs. (Scientific note no.
14) (AFOSR-2978) (AF 61(052)265) AD 278179 3151

Unclassified

The available experimental material on the resonances Vienna U. Inst. for Theoretical Physics (Austria).

observed in systems of strongly interacting particles QUANTM THEORY OF TRANSPORT COEFFICIENTS.
is presented. The report confines itself strictly to 1, by K. Baumann. 19621112k. Icl. diagrs.
well-established facts and although references to the 61, Unclassified
various phenomenological models proposed to [AF 61(052)2651 Unclassified
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Published in Ann. Phys., v. 23: 221-232, Aug. 1933. Elastic p-p scattering at 23.5 gev kinetic energy has
been studied in nuclear emulsions. The emulsions were

The method of thermal Green's functions is applied exposed normally to their plane to the external proton
to a lI-west order calculation of different transport beam of the CERN PS. 133 proton-free-proton elastic
coeffici nts. This is the first step of a systematic scatterings have been found. The contribution of
approAc~i intended to replace the use of the Boltzmann quasielastic events and other background is about 4%.
equation. (Contractor's abstract) The elastic cross section gives i E 3 * 1. 2 ) mb.

0.7
The behavior of the differential cross section shows

3152 that the real part of the scattering amplitude must be
assumed to be small. The elastic scattering at high

Vienna U. Inst. for Theoretical Physics (Austria. energies has been calculated with the simple model of
a completely absorbing target nucleon. The following

SYMMETRIES OF FUNDAMENTAL PARTICLE assumptions have been made: (1) there is a well defined

INTERACTIONS, by W. E. Thirring. Final rept. surface of the nucleon with radius R and (2) a large

Aug. 31, 1962. 7p. (AFOSR-3761) (AF 61(052)265) number of reaction channels is open for thle incoming

AD 269250 Unclassified particle. Numerical evaluation di the result shows
close agreement w~th the experimental data for RI

The 15 scientific notes abstracted in this report are 1.10 fermi. (Contractor's abstract)

summarized as beirg a first attempt to calculate
quantities like the pion-nucleon coupling constant.
These results do not contradict the speculation that 3155

the weak interactions are responsible for binding
nucleons and antinucleons together and thereby Vienna U. Inst. of Theoretical vhysics (Austria)

generating strong interactions. Some special
dynam ,cal problems were studied by the whole grout). DETERMINATION OF N'HE SLOPE OF THE
Finally, some research has been carried out in POMERANCHUK-TRAJECTORY FROM HIGH ENERGYconnection with the recently discovered resonances. ELASTIC SCATTERING, by G. Czapek, G. Kellner

and H. Pietschmann. May 14, 1962, [19p. incl. dlzgrs.

tables, refs. (Scientific note no. 4) (AFOSR-2977)

3153 (AF 61(052)433) AD 283659 Unclassified

Vienna U. Inst. for Theoretical Physics (Afstria). New light has been shed on the theory of elementary
particles by the hypothesis, that the concept of

ELASTIC SCATTERING OF HIGH ENERGY PROTON singularities in the complex angular momentum
ON HYDROGEN NUCLEI. by G. Czapek, G. Kellner variable (Regge-poles) also applies to a relativistic
and othersO Jan. 12, 12, 4p. by. cle diagrs. quantized theory. In particular, the assumption is
(Scientific note no. 2) (AFOSR-2177) (itp cooperation made that particles (including resonances) which differ

with Bern U., Switzerland) (AF 61(052)433) only by their mass and spin values lie on the same

ALD 271651 Unclassified trajectory in the Chew-Frautschi diagram. On the
other hand, higl* energy elastic scattering is correlated

Also published i.- Alx-"n-Provence Internat'l. Conf. to the slope of the Pomeranchuk trajectory. It is
on Elementary Particles; Proc.; Aix (France) mentioned that a high energy behavior of this type is

(SepE. 14-20, 1961), ed. by E. Cremieu-Alcan, also a consequence of a model in the strip approximation
p. Falk-2Varant, and 0. Lebey. Gif-sur-Yvette, to the Mandelstam rcresentntion. Furthe.'more. this

CE.. . Saclay, v. a: 011- 115, 1961. model provides successive approximations to the form
factor of the diffraction scattering amplitude. As a

Experimental results from 480 elastic scatterings consequence of the Regge-t)pe behavior, the differential

of 24. 5 (bev c)-protons on hydrogen nuclei with elastic cross-section at high energies should decrease

iaboratory-scattering angles above 2 mrad are exponentially from the optical point

presented. The work is still going on in order to e2t t0(s)
improve these statistics. Two different and d...

complementary methods we, e applied. (Contractor's d ;1
abstract) This is verified by plotted results and is used to

establish the slope of the Pomeranchuck-trajectory ex-
panding it into a power serlet. The elastic scattering

3154 of 16 GEV r-mesuns and GEV protons on protons has
been studied with bubble chamber and emulsion

Vienna U. Inst. for Theoretic31 Physics (Austria). techniqaes. The hypothesis of Regge-poles t&ough not
on very good footing from a theoretical point of view

ELASTIC PROTON-PROTON SCATTERING AT HIGH seeme to be very appealing when compared with the
ENERGIES, by G. Czapek. G. Kellner, and G. Otter. expe,.iment.
Apr 2. 1962 [231p. incl. dlagrs. table, refs.
(Scientific note no. 3) (.kFOSR-2691) (AF 61(052)433)

Unclassified
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3156 ba,3rce yielding simultaneous and independent measure-
mi nts of f•orce in 3 mutually perpendicular directions.

Virginia U. Dept. of Mathematics, Charlottesville. The system is adapted to function as a wind tunnel
balance which requires no physical attachment to the

THE CAUCHY INEQUA11TY IN TOPOLOGICAL model under study. The concepts have been reduced

ANALYSIS, by G. T. Whyburn. [1962] [2]p. to practice in a first-generation balance which is to be
(AFOSR-3240) [AF 49(638)721 Unclassified applied to the study of low-density sphere drags a., a

first demonstration of the unique capabilities of this
Also published in Proc. Nat'l. Acad. Scl.. v. 48: balance system. The first model also is intended to
1335-1336. Aug. 1962. serve as a test device :o provide design information for

a second-gereratio'. balance for the study of dynamic
In this paper, it is shown how an auxiliary function stability. The apparatus is described in detail and
=used by Read may be fitted into a lemma of Connell calibration procedures and future ipplications are
and Procelli to obtain the Cauchy inequality at an discussed. (Contractor's abstrac:)
early stage of the development of analytic function
theory by tooological methods. This then may be
used in the same context to obtain directly and in- 3158
itially the standard Taylor series development with
full radius of convergence. Vitro Corp. of America, Vitro Lab., Silver Spring, Md

SYMMETRIC VIBRATION OF THE ELASTIC SOLID
3157 CYLINDER, by D. S. Moseley. Mar. 22, 1962 -

Dec. 14, 1962. [311p. (Technical rept. no. TN 1734-01-

Virgizta U. Research Labs. for the Engineering 1) (AFOSR-4650) (AF 49(638)1148) AD 407408
Sciences, Charlottesville. Unclassified

AN ELEL-RP•MAGNETIC SUSPENSION SYSTEM FOR The exact formulation at displacements and resonant
THE MEASUREMENT OF AERODYNAMIC CHARAC- frequencies of an elastic solid cylinder was attempted.
TERISTICS, by H. M. Parker, J. E. Maý and G. S. Progress was made, but the principal objective was
Nurre. Mar. 1982. [40]p. incl. illus. diagrs. refs. rtA reached. This report traces the course of work
CRept. no. AST-4433-106-62U) (AFOSR-2294) through the early demonstration of invalidity d a
(AF 49(636)1022) AD 273655 Unclassified formulation that was postulated prior to the contract,

and through several assauits uoon the problem. Novel
The design concepts are presented for a free electro- solutions of the wave equatior. for radially symmetric
magnetic suspension system functioning as force displacements were discovered. A section is devoted to

the recommended directio,, of future work.
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3159 3161

WVales U. Coll. Dept. of Agricultural Biochemistry, Wales U. Coll. Dept. of Agricultural Biochemistry.
Aberystw'yth. Aberystwyth.

THE INCORPORATION OF' [2- 1 4CJMEVALONIC ACID COUMARIN AND RELATED COMPOUNDS IN
AD14 C INOTEPYYSIECANO AL ANTHOXANTHUM AND MELILOTUS SPECIES. AND

A 2 OIT H IYYLSD HI FCtO THE FORMATION OF DICOUMAIR)L, by W. M. Ashton
ROPHlYLL IN MAIZE SEEDLINGS. by E. 1. Mercer and and E. G. Davies. 119621 [2]p. [AF 61(0ý2)3551
T. W. Goodwin. 119021 1[lrp. (AF05R-4343) (AF 61- Uncl-sisfled
(052)355) AD 404S76 Unclassified

Presented at 419th meeting of !he iBiochem. Soc. , Inst.
Presented at 419th meeting of the Bioch" .. Soc., 2nst. of Rural Science, Pengl!ais, Aberystwyth (Wales),
of Rural Science. Peinglats, Aberystwytli (Wales). Sept. 13-14, 19t:2
Stpt. 13-14, 1962.

Published in Biochem. Jour. . v. 85. 22P, Nov. 12!02.
AlIso published in Biochern. Jour., v. 85: 13P, Nov. 1962.

I Both Anthoxcinthum odorattum (sweet vo!rnal grass) and
The relative incorporation of mevalonic-2-C.4 acid and M~eIlontus alba (sweet clover) contatinmei~3otic, o-

142into the phytyl side chain of chlorophyll was coumnaric and p- coumnaric acids, and esculin the former
coptatns ferultc acid, the latter, 7-hydroxycouniarin.

st..died in corn seedlings during illumination. The With spoilage of anthoxanthumn hay, cournarin disappeared
mevalonic- 2- C14-treated corn yielded 5. 2 m6~ of sterol In 18 days, the amount of related compounds increased
A ath a specific activity of 84, 5.30 counts mtr rig (total and reached a steady maximum in 4 weeks. Discou-
i-ants 440.330) and phytol containing a total of 400 mar31 (1) was detected chromatographically in the suotled
counts min. The C140 -treated corn yitelded 5. 7 mg hay. Additions of penicillium jenseni to anthoyanthumn

2- or sweet-c!lover hay increased the ! formed, and the
ýf sterol with a specific activity of 15,860 coints min mg amount of available formaldehyde appeared' Lo limit I
k total counts 90, 400 min) and phytol containing a total prodactic-'. o-Coumaric acid and not coumarin is con-
of 114,000 counts. min (specific activity 160.500 sidered to be the percursor of 4-hydroxycoumarin and
counts miii mg. hence I.

3160 3162

Wales U. Coil. Dept. of Agricultural Biochemistrý, Wales U. Coll. Dept. of Agricultural Biochemistry.
Aberystwyth. Aberystwyth.

STUDIES IN CARETENOGENESIS. 29. ATTEMPTS 70' PRELIMIENARY OBSERVTATIONS ON TERPENOIDS IN
DETECT LYCOPERSENE IN HIGHER PLANTSh, by E. PL4ANT TISSUE CULTURES, by T. W. Goodwin and
1. Mercer, B. P. Davies. and T. W. Goodwin. [1962] B. L. Williams. [1962] [lýp. [AF 61(052)355]
j91p. inc. diagrs tables. refs5. (AFOSR-J840) (AF 61- Unclassified
(052)355) AD 416554 Unclassified

Presented at 419th meeting of the Biochem. Soc. , Inst.
Alsopa pubished n Biochem. Jour ., v. 87- 3117-325. May of Rural Science, Penglais, Aberystwyth (Wal1es),
19 63. Sept. 13-14, 1962.

A method for the detection and ideiatiflcat.oii of lycopersene Published In Biochem. Jour., v. 85: 12P. Nov. 1962.
has been developed. The sensitivity limit is 0.05 ug.
Analysis of the unsaponifiable components of excised, Cultures of cambial tissue of Pauld's Scarlet Rose grown

etzo)lated maize se'd~lings exposed to j2-C 14 1m~walonate at room temperature for 14 days In White's Pdlum con-
14 taining 10% coconut milk and 6 mgl'l of 2, 4-, .!iloro-

un her conditions of light and darkness, and to C1 On h~.s phenoxyaceticý acid, yielded 200 g. 1 of cells. T1he cells
failed to reveal the presence of lycopersene. [C14jCar- were extracýted with acetone. No chlorophyll was detected

bondioideIs ncoportedino bth quaeneandphyc-In th'e ex.,racts. -fter sapvuigfi ation of the extrActs. the
hon ioxde s icororaed nto othsqulen a~ phto-unsaponiflable' matter was 15 wz g dry wt, 1, 3 of which

ene by niaize seedlings, but [2-Cl 4]mevalonate is in- wAs dIgI toni n- precipt table sterols (phytosterc-lsi. No

coprae nl nt qaln. 2Cileioaisn ergosterol was foand. The hydrocarbon fraction of the
corpratd oly ito quaene.12- 1]evilnat isin-sterol-free unsaponifiable matter contained sqialene but

corporated into both squalene and phytoene by carrot-noclresC 0 pyns.Teentphl eede
root slices; no lycopersene could be de~ected .. Tare n ools 4 oyns he atohlswr e

tN'*cia saiva) liptd was also extamined for the presence tected; auroxanthin wa* the main componani, 4 a g g dry
L.. i,:opersene. but none was detected. Lycopersene is
lprobably not a precursor of carotenoids.
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3163 316C

Washingtn State U. Dept. of Chemistry, Pullman. [Washington State U. Dept. of Chemistry, Pullman.

REACTION'S OF NITRYL HALIDES, by H. H. Batey, Jr. A METHIOD FOR ASSESSING ELECTFOPHILIC
Final rept. Nov. 1, 1956-Oct. 31. 1962. Nov. 1, 1962, SUBSTITUNT EFFECTS IN THE GAS-PHASE AND
4p. (AFOSR-4311) (AF 49(638)36) Unclassified THR2 CORRELATION WITH REACTIVITY IN THE CON-

DENSED-PHASE, by R. Taylor and G. G. Smith. 11962]
Research on the reactions of nitryl halides is summarized. 1111p. Incl. diagrs. tables, refs. (AFOSR-J913)
Studies undertaken Include: (1) the reaction of NO 2 CI (AF 49(C38)616) Unclassified

with CIF 3 : (2) (NH4) 2 MCI 6 and (NO) 2 MC16 compounds; Alsoyublished'.n Tetrahedron, v. 19: 937-947, June

(3) exchange reactions using 018: and (4) miscellaneous "f".
reactions of NO 2 CI.

Substituent effects in the gas-phase pyr, y--! ,f 1-aryl-
ethyl acetates (a reaction which proceeds via a transition

3164 bate of carbontum ion character) are compared with
those obtained in condensed-phase electrophille aromatic

Washington State U. [Dept. of Chemistry] Pullman. substitutions and related reactions, and are found to
closely parallel them. The p-methyl and p- t-butyl

THE EFFECT OF STRUCTURAL CHANGES ON THE substituents activate in the inductive order, disproving
PYROLYSIS OF ESTERS OF ORGANIC AND INORGANIC the contention that the Baker-Nathan effect is primarily
ACIDS, by G. G. Smith. Final rept. Jan. 1962. 5p. a function of the resonance requirement of a particular
(AFOSR-2218) (AF 49(638)616) Unclassified reaction. It is shown that the variable reactivity of the

para- position in biphenyl in electrophilic and related
The effect of polar and seric influences on the thermal reactions is unlikely to be attributable to an energy
stability of organic and inorganic esters has been barrier restricting the attainment of a coplanar form.
studied. With organic esters, the polar effect on the and that the electrophilic reactivity of the 2-position In
thermal stabiltty has been studied by determining the fluorene cannot be satisfactorily represented by a single
reaction rites at several temperatures of over 70 esters. substituent constant. Sigma values in reactions pro-
An undcrstanding about the Influence of polar groups on ceeding via electron deficient centers are revealed as
reactivity in a solvent free system has been gained, be.ng partially dependent upon the extent of sclvation
Evidence substantiating the formation of a charged inter- thootgh this effect is relatively minor. The pyrolysis
mediate in ester pyrolysis has been obtained. rea( tlion promises to be of fundamental value for examin-

ing ne effects of substltuents known to be strongly sus-
cep-ibel to solvent effects in condensed-phase reactions.

3165 Steric effects in the reaction are discussed. (Contrac-
tor's abstract)

Washington State U. Dept. of Chemistry. Pullman.

SUBSTITUENT EFFECTS IN PYROLYSIS. V. Ap -a7 3167
CORRELATION IN THE PYROLYSIS OF I-ARYLETHYL
ACS.TATES, by R. Taylor, G. G. Smith, and W. H. Washington State U. [Dept. of Physics] Pullman.
Wetzel. [1962] [81p. incl. diagrs. tables, refs. (AFOSR-
J280) (AF 49(638)616) AD 415329 Unclassified EFFECTS OF GLASS CONTAMINATION AND ELEC-

TRODE CURVATURE ON ELECTRICAL BREAKDOWN
Also published in Jour. Amer. Ct-,m. Soc.. v. 84: IN VACUUM, by E. E. Donaldson and M. Rabinowitz.
T817-14824. Dec. 20. 1962. [1962] !4!p. Incl. illus. diagrs. (AFOSR-J557) (Spon-

sored jointlv by Air Force Office of Scientific Research
A kinetic study of 'he gas-phase thernal decomposition under AF A FOER-62-86 and Atomic Ene-gy Commission)
of a number of 1- aud 2-arylethvl acetates has been made AD 408600 Unclassified
between 297.8 - and 409. 2'. Each ester was pyrolyzed
at 4 different temperatures and ever a temperature range Also published in Jor Appl. Phys.. v. 34- 319-322,
of not less than 50' in a static system at reactant pres-
sures of 6 to 200 mm, the energies and entropies of acti-
v-atton range, respectively, from 41.7 kcal mol and It has recetly been found that particles of contaminatiton
40.34 to -2.66 e.u. for tf'e 1-arylrthyl acetates, and reside oe. surfaces instde v-ýcuum systems as a result
from 44.8 to 45.9 kcal mol and -3 24 to -3. 7 e. u. for of thermal decomposition o& glass. These particles con-
the 2-arylethyl acetates. A plot Af log krel for the effects tain at least Na, K. and B as well as traces of Al and Si.

of the substituents ip the l-ary, series at 600 K against They may well have been important in many clean sur-

a *-constants (Brown anr' Okamito# gives an excellent face experiments. This Investiption has sho'An that

correlation (a o - 0.66) hus proving that the elimination these particles have a strong Influence in reducing the

of acetic acid proceeds via a mechanism in which some breakdown voltage in vacium. Breakdovn voltages for

charge separation occurs, as has recently been suggested. Al. Cu, and stainless steel electrodes with radii of

The importance of the breaking of the carbon-hydrogen curvature of 21.7, 25.4, 50.8. and 101.6 mm were de-

and single carbon-oxygen &>.nds in the reactiun mecha- termined under (lean and contaminated conditions at

nism has been further evaluated. (Contractor's abstract) 10-5 Torr. It -a 'ound that under clean condttons the
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electrodes of smaller radii of curvature have higher Contextual constraint has improvcd recall Ii the classic
breakdown voltages than the more nearly plane electrodes. memory span task. Here this variable was nanipulated
(Contractor's abstract) in a sequential memory task in which S continually re-

ceived information, and, at unpredictable moments, was
requested to recall L-ame of it. In experiment 1, 24

3168 undergraduates continuously stored an average of 3 or 7
items and recalled them 2 at a time. This required many

Washington State U. [Dept. of Physics] Pullman. recall points which interrupted the contextual passages.
The effect of varying contextual constrain: was significant

CHEMICAL SPUTTERING OF TUNGSTEN AT ELEVATED (p <. 01), but small. In experiment UI, Inte•-ruptions were
TEMPERATURES, by H. F. Winters. D. R. Denison gradually reduced by requesting more and more items
and others. 11962] [1]p. incl. illus. diagrs. refs. per recall point. Pecall improved (p -" .01) as constraint
(AFOSR-JI073) (Sponsored jointly by Air Force Office increased and as Interruptions decreased; these variables
of Scientific Research under AF AFOSR-62-86 and Atomic interacted. Interruptions severely curtailed the benefits
Energy Commission) Unclassified of context. (Contractor's abstrart)

Also published in Jour. Appl. Phys., v. 34: 1810-1816,
:FL ,e-1""f._ - -.- 3171

Positive ions emited from heated tungsten filaments Washington U. [Dept. of Mathematics] St. Louis, Mo.
operating in various gas environments and in residual

-11 IMAGE-SHARING I7.NDOMORPHISMS AND LINEAR
gases remaining at 10 Torr have been investigated. EQUATIONS, by F. Haimo. [1962] [151p. (AF 49(638)-
The ions appear both as a continuous current and in the 218 and AF AFOSR- 62-413) Unclaszefled
form of ion bursts. The pressure and temperature de-
pendence of the ion current is given; the properties of Published in Topics in Abelian Groups; Proc. of the
the bursts are investigated; and a model for the mecha-
nism of burst production is proposed. It is shown that "rmpostum, New Mexloo State U., University Park

the ion current can be used as a sensitive indicator of (June 4-8, 1962), ed. by J. M. Irwin and E. A. Walker.

surface reactions. Scott, Foresman and Co.. Chicago [1963] p. 337-347.

This paper deals with systems of linear equations over
31C9 abelian groups, where thc coefficients are endomor-

phisms. The main result of the paper is the following
Washington State U. [Dept. of Physics] Pullman. interesting generalization of Cramer's rule. Let G be

a 2-divisible abelian group (2G = G) and S a commutative
INVESTIGATION OF POS:TIVE-ION EMISSION FROM ring -;f endomorphisms of G. Let (--j) be an n-by-n
FILAMENTS (Abstract), by D. R. Denison and 11. F. matrix of elements of S such that det(11 d is an auto-
Winters. [1962] [lp. [AF AFOSR-62-86]

Unclassified morphiorm of G. Then the system of n eq.-tions in n
unknown,% • . " + xne = bi (I = 1 ... , n), with

Presented at meeting of the Amer. Phys. Soc., bi e G, has a unique solution in G. (Math. Rev. abstract)
WasLtngton U.. Seattle, Aug. 27-29, 1962.

Published in Bull. Amer. Phys. Soc., Series ty, v. 7: 3172
443, Aug. 27, 1962.

Washington U. [Dept. of Mathematics] St. Louis, Mo.
Positive tons emitted from heated tungsten filaments
operating in atmospheres of N2 , H2' 02 COC021 and LAGUERRE TRANSFORMS, by 1. 1. Hirschman, Jr.

residual gases remaining at 10-10 Torr have been in- [1962j [14k. (AF 49(638)846) Unclassified
vestigated. The ions appear both as a continuous ion Published in Duke Math. Jour.. v. 30: 495-510, Sept.

current and in bursts of 10 3 
to 107 Ions. The pressure

and temperature dependence of the ton current is given; th
the properties of the bursts are investigated. and a model Let L be the n Laguerre polynomial. Consideratior
for the mechanism of burst production is proposed. n

is given to the transformation of sequences defined by
F(n) - _ G( ) f(m), where the "kernel" G(,

3170 m=0 n~m 1, m
has the form G( n,) = (E(x)l-ILn(x)Lm(x)e'xdx,

\%ashington State U. jDept, of Psychology-] P-4lman.0 where E(x) is a member of a special c-ass of positive

SHORT-TERM RETENTION AS A FUNCTION OF CON- functions previously studied. Exploiting the recursion

TEXTUAL CONSTRAINT, by K. E. Lloyd and W. A. formula for the polynomials L , an inversion formula

Johnston. [1962] [8jp. Incl. tables, refs. (AFOSR- for the transformation f - F, Qrhich is analogous to the

J750) (AF 49(638)805) AD 413636 Unclassified I at-Wldder inversion formula for the Laplace trans-
form, is constructed. Necessary and sufficient condi-

Also published in Jour. Exper. Psychol., v. 65: 460- lions that F(n) have ,he form z;i =0 G(n. m) im) with
T,-,N 'a 93-"- f(m" -1 0 are al o established. (Math. Rev. abstract)
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3173 Also published in Jour. Chem. Phys., v. 37: 1884-1685,

Washington U. [Dept. of Physics] St. Louis, Mo. Ot 92

Various types of benzophenone ketyls were prepared by
SPIN-SPIN INTERACTIION IN DTMERS OF FREE RADI- the reaction with alkali, alkaline earth, and rare-earth
CALS, by N. Hirota and S. 1. We'ssrnan. [196211[2]p. metals and their esr spectra we'r* studied. In the
inc. diagr. (AFOSR-2568) (Sponsored jointly by Air aliphatic ether solvenir. DME, THF. and Me-THF, it
Force Office of Scientific Research under AF 49(638)464, was found that the monomer ketyl radicals are ton paired
National Science Foundation, Office of Naval Research, and that the spectra stew lines due to spltitings by pro-
and Petroleum Research Fund) AD 295296 tons and metal; whereas, only thie dissociated ke~yl-free

Unclassified ion was found In liquid ammonia. The alkali inetal
spl~itig changes W~ti temperature and Is qualitatively

Also published in Molec. Phys. , v. 5: 537-538, Sept. similar to the sodium splitting of the sodium naphtnale-
192 tilde ion pair. (Contractor's abstract)

Variations of the optical absorption spectra of ciertain
ketyls with concentration suggest an equillb,"um between 31?6
monomeric and dimeric forms of similar electrc'ittL
structure. Electron spin resonance spectroscopy cor.- Washington U. Dept. of Physics, St. Louis, Mo.
firms the existence of species containing 2 unpa! red elec
irons. The phenoimenon has been observed In several [PARAMAGNETIC RESONANC.E OF FREE RA&DICALS),
substances but In this note onlyv the behavior of the alkali by R. E. Norberg. Final rept. Sept. 30, 1962 01P.
metal ketyls of fluorenone Is described. !ncl. refs. (AFOSR-4045) (AF 491(6383464) AD 290086

Unclassillea

3174 Research undertaken on the study of paramagneilz
resonance of free radicals is summarized under thie

Washington U. [Dept. of Physics] St. Louis, Mo. following subject headings: (1) spin distributions,
(2) rates and mechanisms, (3) clusers of free radicals,

ELECTI~iN TRANSFER BETWEEN TRI-p-NITIE0- '4) electron and nuclear double rc-goiance (Endor) studies,
PHENTYL.METHYh RADICAL AND TMS-p- NITFOPHEINYI, and (5) multiple- frequency resonance. A biblftography of
METHIDE !ON STUDIED BY ELECTRO)N SPIN RESO- work published under this contract is Inctuded.
NANCE TECHNIQUES, by M. T. Jones and S. I.
Weissmrani. [1962] [61p. Inc. diagrs. tables, refs.
(AFOSR-2575) (Spansored jointly by Air Force Office of 3177
Scientific Research under [AF 49(638)4641' and Office of
Naval Research) AD 295929 Unclassified Washington U. Dept. of Physics, St. Louis, Mc.

Alsopubstshed In Jour. Amter. Chemi. 3oc., r. 84: THE APPLICATION OF NMUNETIC RESONANCE TO0
4-69-427Z47NýV 1962. SOUD STATE PHYSICS, by R. E. Norberg and J. J.

Townsend. Final rept. June 16, 1962 [7]p. Inc. Oiagr.
The rate constants and the acttiation energies for the (Technical rept. no. 2) (AFOSR-3029) (AF 49(638)808,1
electron transfer between. tris-p-nirrophanylmethyl radi- AD 282396 Unclassified
rczl arnd tris-p-nitrophenytmethide ion for all comnbina-
tions o! the sodium or potassium salts In 1, 2-dimetiioxy- This reprt describes the results of a 2-yr researcn
ethane, tetrathyd~rofuran, pyridine, and acetonitrile have orograrn. The work proposed envisaged several rather
been measured b. electron spin resr-ance tesr) methodb. novel experiments and a considerable part of the effort
The rates le in the range 10'1 to 10 litcr molr1 sec-1 . has gone' Into the development of the necessary techniques
The activation energi es te in the range 0. 3 to 2.35 kcal and instrumentation. The work has followed 3 distinct

-1 lincs, which have been camied to varying degress of
mol . The analycis of the rate constants and the acti-va- development: (1) nuclear magnetic resonance in spinning
tion energies is etrallghtforward except for the case of zolids; (2) nuclear magnetic resonance in metals, and
thec sodium tris-p-nitrophenylrnethidic In THF, where the (3) transient Overhavser effect in metals.
dependence of rate o:I total methide concentration Is not
linear. In a particular sot~,ths- sodiur. salt yields a
slower rate than the potassium salt except in acetonitrile. 3178
(Contractor's abstract)

Washingtcn 11. Dept. of Physics, St. Louis, Mo.
3175

INVESTIGATION ON THlE PRIUMARY COSMIC RADIA-
Washington U. [Dept. of Physics) St. Louis, Mo, TION, tLy M. W. Friedlander. Final status rept. no. 2,

June .16, 1961-June 15, 1962, 3p. (AIOSR-4299)
SPIN DISTRIBUTION IN KETYL RADICALS, by N. (AF 49(638)833) AD 293911 Unclassified
Hirota. [1962J [Zjp. Inc. dlagr. (AFOSR-2579) (Spon-
sored jointly by Air Force Office of Scientific Research Experimental procedures usedI to Investigate fragmenta-
under [AF 49(638)464j, National Science Foundation, tion parameters for heavy nucloi in air, the flux of
Office of Naval Research. and Petroleum Research heavy primaries, geo,nagneiic effects on cosmic
Fund) AD 295927; AD 294405 lUnclassified
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radlation, and the energy spectrum of alpha particles the 3-par'tcle distribution function p (1, 2, 3) and,
are briefly described, secondly using a new approximation called the "convolu-

tion approxi ration". A criterion is given for the accu-
racy of the use of any approximation for p (1, 2, 3),

3179 and this Is applietd to both approximations used. A dis-
cussion of the stability of these elemermry excitations

Washington U. Dept. of Physics, St. Louis, Mo. is given.

THE STATISTICAL THEORY OF CONDENSATION, by
C.-T. Chen-Tsai. Apr. 1902, 46p. incl. diagrs. refs. 3182
(Technical rept. no. 3) (AFOSR-2662) (AF 49(638)834)
AD 278248 Unclassified Washington U. [Dept. of Physics] St. Louis, Mo.

The statistical theory of the condensation of water is THEORY OF THE FERMION LI•UJD, by F. Y. Wu and
treated. Efforts are made to clarify the significant E. Feenberg. [1962] [13]p. incl. dtagr. table refs.
role the interaction potential between particles pWays on (AFOSR-J48) (Sponsored jointly by Air Force Office of
the condensation phenomenon, and to attain pl.usibility Scientific Research under [AF 49(638)834] and National
in mathematical arguments. In Cha;ter 1I, Mayer's Science Foundation) AD 400189 UnclaAsIfled
theory of imprfect gases is recapitulated, and some
reasonable assump"_o.ns on the pressure vs specific Alsopublished in Phys. Rev.. v. 128: 943-955, Oct. 15,
volume curves in the region of validity of the oheory are TM.
made. In Ch.apter 'It, general properties of the pressure
vs specific volume curves are discussed. By using the The ground-state wave function generated by ; system
grand mr.nonical ensemble method the characteristic phe- of interacting bor-ns Is used as the correlati A, factor
nomenon of condensation is mathematically derived in in a trial functio.a describing the interacting fermion
Chapter IV. Chapter V presents an exact mathematical system. Expectation values are computed by the tech-
treatment of the Einstein condensation to illustrate the nique of the generalized normalization integral The re-
proper limiting process of tWe series expressions for suiting cluster integrals are evaluated by introducing
thermodynamic functions for Infinite systems. simple approximate forms for the n-particle distribu-

tion functions defined by the boson wave function. To
illustrate the method, it is applied to establish a connec-

31,0 tion between known results for fermion and boson forms
of a hard-sphere system at low density. As a second

Washington U. Dept. of Physics, St. Louis, Mo. illustration experimental information on liquid He 4 is
used to work out properties of a hypothetical fermion-

[RESEARCH IN THEORETICit L PHYSICSj, by E. type system of mass 4. Results are given for the energy,
Feenberg. Final 1,tatus rept. no. 2, June 16, 1961- effective mass, and magnetic behavior. The application
June 15, 1962, 4p. (AFOSR-3874) (AF 49(638)834) to He 3 watts on the evaluation of the radial distribution

Unclassified function and liquid structure factor for the corresponding
artifical boson system of mass 3. (Contractor's

This report is divided into 3 sections under which the abstract)
progress of work on theoretical studies is briefly out-
lined. The 3 divisions are entitled: (1) work complited
and ready for publication, (2) work in progress, and 3133
(3) gpneration of distribution functions by function inte-
gration. Washington U. [Dept. of Physics] St. Louis, Mo.

POLARIZATION OF PROTIONS IN Beg(d, p)Be1 0 , by R.

3181 G. Alias, R. W. Bercaw, and F. E. Shull. [1962] [6h.
Incl. diagrs. tables. refs. (AFOSR-2346) (AF 49(638)-

Washington U. jDert. of Physics] St. Louts, Mo. 843) Unclassified

ENERGY SPECTRUM OF ELEMENTARY EXCITATIONS Also published It Phys. Rev., v. 127: 1252-1257,
IN HELIUM 1I, by H. W. ;acksun and E. Feenberg. Aug. ,39--2.
[1962] j8]p. hncl. diagrs. table, refs. [Technical rept. 9 10
no. 2] (AFOSR-4414) (Sponsored jointly by Air Force The polarization of protons froin the Be (d, p)Be re-
Office of Scientific Research under AF 49(638)834 and actio'n has been measured at an cident deuteron energy
National Science Foondation) AD 295850 of lIt mev. The maasurement has been carried from

Unclassified 13' (lab) to 80' (lab). The polarization is positive at
forward angles but changes sign at about 70' (lab).

Also published in Rev. Modern Phys.. v. 34: G86-693, Elastic scattering of protons from helium and carbon
Oct. 1962. wAs used as the analyzing reaction. The axis of quanti-

A recalculation of the spectrum is made using the second- zation is taken as n kd x k P (Contractor's abstract)

order Brillouin-Wigner energy formula, and the results
are compared with these of earlier calculations and
experimental data. The calculations are made using,
flstly, the Kirk'wood superposition approximation for
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3184 Published In Bull. Amer. Phys. Soc.. Series IU, v. 7:
•-.• 1962.

[Washington U. Dept. of Physics, St. Louis, Mo. j 2
The reactions Beg(d,y)LI and Al2(d, O)Mg25 have been

EXPERIMENTAL STUDIES IN NUCLEAR PHYSICS, by investigated at the cyclotron with 10-mev deuterons.
F. B. Shull. Final status rept. no. 2, June 15, 1961- The differential cress sections between laboratory anr,les
jrv '1, 1962 1281p. Incl. diagrs. refs. (AFOSR-3280) 71' to 165' were measured for the ground-state and
(AF 19(638)843) Unclassified first excited-sta,,:. a particles from the beryllium and for

the ground-state and several excited-state a's from the
Research c( nducted under this contract is enumerated aluminum reaction. Absolute differential cross sections
and descrh~ed in some detail. The major categories of were measured for both reactions. The a particles were
std are: 1) polarization of nucleons from deutero, detected with solid-state cotnters. A thin aluminum foil
stripping -eactions, (2) angular variation of (d, a) cross (approximately 0.18 mgIcmS ) was used in the aluminum
sections, (3) the XL transitions in high Z elements, reaction, and a self- supporting evaporated film of beryl-

1 40 lium was used in the beryllium reaction. The angular -

(4) Mosimuer effect In Sn- 119, and (5) "-decay of Cl distrioution for the ground-state n,'s from Al
2

7(d,,-)Mg2
5

Publica.ions resulting from these titudies ar• listed, shows, in addition to a forward peak, a weak maximum

In the backward direction. The backward peaking of the

3185 a's from Be 9(d.&)L17 Is particularly pronounced both for
the ground state and first-excited state.

Washln.rt'w U. [Dept. of Physics] St. Louis. Mo.
3187

',V .aULAR DISTRIBUTIONS OF , PARTICLES FROM
F 'A 00O17 (Abstract), by J. M. Fowler, J. B. Washington U. (Dept. of Physics] St. Louis. Mo.
Reynolds and others. 11962] (11p. (AF 49(638)843] 14

Unclassified DIFFEAENTIAL CROSS SECTIONS OF THE N (d.a)C1
p 3 1

(d, )Si 2 9
. AND V51(dO)Ti 4 9 

(Abstract), by R. J.
Presented at meeting of the Amer. Phys. Soc., Wilson, J. M. Fowler and others. f 1962] flp. [AF 49-
Washington. D. C., Apr. 23-26, 1962. '638)843] Unclassified

Pu.itsbhd !n Bull. Amer. Phys. Soc., Series II, v. I : Presented at meeting of the Amer. Phys. Soc..
9f--,7'A-,-r. 23, 1962. Washington, D. C., Apr. 23-26, 1962.

The angular distributions ,af a particles produced in the Published in Bull. Amer. Phys. Soc., Series It. v. 7:

bombardment of thin (1/8-ril Teflon) F19 targets with 2 ', p-r. 23. 1962.

10-mev deuterons have been measured at ?½° intervals
from 7J° to 142j° (and occasionally greater) laboratory The angular distribution of the y particles from the

angles. a particles leaving 017 in its ground- and first- reactions N
1 4

(d. .)C
1 2

, p
3 1

(d. a,)Si
29

. and V
5 1

(d. o,)Tt49

excited states were detected with solid-state detectors, were obtained at a deuteron e!nlrgy of 10 mev using solid-
Absolute, as well as relative, cross sections were meas- state detectors. Very thin N targets were prepared
tired. All 4 angular distributions exhibit the oscillations by evaporating Melamine (N6 H6 C3 ) in vacuum onto a thin
charactxristic of di-ect reactions. The ground-siate film (1o •"gcm

2 
or less) of polyvinyl chloride acetate.

angular distributlen rises sharpl) in the forward direction Thin P
3 1 

targets were prepared by placing water slurries
and peaks at approximately 12' cm with 3 smaller peaks of very fine mesh, amorphous red phosphorous onto
at greater angles. The first-excited state (0.871 mev) :-mil films of Mylar and allowiaig the water to evaporate.
angular-distribution pea;," zi 2.3' cta shows 2 smaller The V

5 1 
targets were prepared by tvaporating vanadium

peaks and rises to a peak at 155' cm as pronounced as onto extremely thin carbon films. Angular distributions
the forward one. The second-excited-state (3.058 mev) - 12
angular distribution has a prominent forward peak at 20 were also obtained for & particles leaving C in the
cm, smaller peaks at intermed; e angles, and is rising first-excited state (4.43 mev) and Si

2 9 
in tŽhe first-

again at 147' cm. The third-excited state (3.846 mev) excited state (1.28 me:). The absolute cross sections
angular distribution is similar. Attempts to fit these for all 3 reactions were measured.
data with various direct reaction theories are discussed

3188
3186

Washington U. IDept. of Physics] St. Louis, Mo.
Washington U. [Dept. of Physics' St. Louis. Mo. 9 7 P ROTON POLAx4-ZATION IN B 0'd. p)B11 

AND
DIFFERENTIAL CROSS SECTIONS OF TIFE Be (d, &)L Si 2 3

(d, p)Si29 WITTH 10-MEV DEUTERONS (Abstract),

AND A27(d,o)Mg25 REACTIONS (Abstract). byJ. J. by R. W. Bercaw ar.d F. 13 Shull. [19C-2j [lp.
Wesolowisid, J. M. Fowler and others. [19621 [lip. [AF 49(638)8431 Unclassified

[AF 49(638)8431 Unclassified Presented at meeting of the Amer. Phys. Soc.,

Presented at meeting of the Amer. Phys. Soc., Washington, D. C., Apr. 23-26, 1962.

Washington, D. C., Apr. 23-26, 1962.
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Published in Bull. Amer. Phys. Soc., Series II, v. 7: High-resolution techndques have been applied to the
2-19,Apr.23, 1962. measurements of the proton magnetic resonance shifts

in sodium-ammonia solutions. Concentrations ranging
The polarization of the reactions P(8) was studied using from R = 1.6 x 0- 4 to 1.7 x 10-I were studied, and the
C12 (p,p)C12 at 50' (laboratory) as an analyzer. The temperature was varied from below -70 * to above +25 "C.
right-left asymmetry of the carbon-scattered protons The miscibility gap was noted in the relatively concert-
were measured by 2-countei telescopes. For the boron trated solutions. In dilute solutions, a triplet, arising
ground-state reaction, P is positive (Basel convention) from the spin-spin interaction of the nitrogen nucleus
up to 100* where it changes sign; its maximum value is on the proton nuclei within an ammonia molecule, was
-0.23 * 0.06 at 37.5*. Agree-ment is good with data at sometimes observed. In order to Interpret the data
8.9 and 7.8 mev, but differs in fign at 11. 4 mev. Reac- taken on samples having a rool rate R u 1. 15 x 10-2, a
tions to the 2. 14-mev and to the unresolved 4.46- and modified form of the Knight shift expression applicable
5.03-mev excited states of Bi 1 were studied over to this system is derived:
narrower ranges of angle; for the former, P was found
negative near 600, consistent with the assumption that 6H\ 8o
spin-flip occurs; for the latter, P was positive throughout = -- L0 (IMAe, theo.
the stripping peak, indicating neutron capture with j =
- .;. For the silicon ground-state reaction, where
S= 0, P w-as found to be nonzero in the measured range
(7' to 80'); It is roughly similar to data at 15 mev. where Xe, theo = L0 ue2/kT. Using this relation, the

data taken at -33. 2'C are found to offer strong support
3189 for the existence of some kind of monomers down to

R : 3.41 x 10-4. The value deduced for the total nega-
Wa.-hington U. Dept. of Physics, St. Louis, Mo. tive spin density of the electron on the monomer protons

is -8. 1 x 1023 cm" 3 using the equilibrium constants of
EFFECTS OF ION ASSOCIATION ON RATES OF Becker, Lindquist, and Alder. Application of this same
OXIDATION-REDUCTION TRANSFER REACTIONS IN formalism to published Knight shilf data yields corre-
THE NAPTHALENE-NAPTHALENIDE SYSTEMS, by P. sponding values for the total electron density associated
J. Zandstra and S. 1. Weissman. 11962] [31p. Incl. 24
dlagrs. table. (AFOSR-JI45) (Sponsored jointly ny Air with the monomer of 9.0 x 10 cm-3 on the nitrogen
Force Office of Scientific Research under AF AFOSR-62- nuclei and of approximately 3.3 x 102 2 cm"3 on the
365, National Science Foundation, Office of Naval Re- sodium-ton core. The possibility that the electron re-
search, and Petroleum Research Fund) laation occurs on the monomer rather than on the
AD 296214 Unclassified ammonia molecules bordtrtng a singly occupied cavity

is also discussed.
Also published in Jour. Amer. Chem. Soc., v. 84: 4408-
4410, Dec. 5, 1962.

3191
The rates of the rapid reactions: (1) C10 H8 - - CIOH8 =

C0 CoH8 - : (2) C1 01-Na" C10 H8 .C 1 0 H8  Washlngtom U. [Dept. of Physics] St. Louis, Mo.

Na'C 1 0 H,- have been measured in tetrahydrofuran, THE CLEAVAGE OF ARYL ETHERS fY ALKALI
METAlS IN ALIPHATIC ETHER SOLVENTS. DETEC-

tetrahydropyran and 2-methyltetrahydrofuran. The 7ZION BY ELECTRON SPIN RESONANCE, by D. H.
processes follow a second order kinetic law. The rates Eargle, Jr. [1962] [3p. incl. tab:e, refs. (Sponsored
and their variation with temperature depend on solvent. jointl) by Air Force Office of ScZentific Research under
Reaction rate of (1) Is generally more rapid than (2), but FAF AFOSR-62-3651 and Office of Naval Research)
in tetrahydrofuran the rate of (2) increases with decreas- Unclasslfied
ing temperature below 300VK and Is greater than the rate
of (1) below 280°K. (Contractor's abstract) Presented at 141st National meeting of the Amer. Chem.

Soc., Washingtov. D. C., Mar. 1962.

3190 Published In Jour. Org. Chem., v. 28: 1703-1705,
june 193T

Washington U. Dept. of Physics, St. Louis, Mo.
The cleavage of several types of aromatic ethers was

PROTON MAGNETIC RESONANCE STUDIES IN investigated in a variety of inert aliphatic ether solvents
SODIUM-AMMONIA SOLUTIONS, by 1. R. Hughes, Jr. by using the alkali metals LI, Na, K, ft, and Cs. The
11962] [8Jp. incl. diagrs. table, refs. (APGSR-J341) reaction was first detected In a study of spin exchange in
(Sponsored joitly by Air Force Office of Scientillc Re- the singly and doubly charged anions of biphenylyl ether.
search under AF AFOSR-62-365, Alfred P. Sloan Fu-mda- As a typical example, the cleavage by Na and subse-
lion, National Institutes of Health, and Office of Naval quent work-up of 8-naphthyl ether (I) was described.
Research) AD 408060 Unclassified I (I g) was placed in an outgassed tube which was then

mirrored with 0. 2 g Na (by distillation 3 times through
Also published in Jour. Chem. Phys., v. 38: 202-209, constrictions in a si.-e tube), 4 cc dimethoxyetbane
Jan. 1, a.:tilled into the tube, %."e whole degassed, the tube

seaied, the mixture shaken 2 or 3 times to contact the
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metal mirror, then shaken 1 hr longer. The contents already smaller, with the values 0.8-0.9 mev for D =

were neutralized with dilute H 2 S04 , 20 ml EtI20 added, 0.2 x 1013 cm, - 0.7 mev for D - 0.6 x 1013 cm. The

and the whole extracted with NaHCO•, then with NaOH. reduction of Coulomb energy due to the finite size Is
The acidified NaHCO3 extract yielded only a thn fabout 8%6 and 3%, respectively, for 2 different models.

The Coulomb potential between extended unpolartzed
having the odor of aliphatfic acids. The acidified NaOH nucleons is given in closed form for exponential and
extract yielded 0.30 g 3-naphthol, mp 122%. The neutral Yukawa charge distributions. (Contractor's abstract)
fraction was fractionally sublimed to give 0.20 g naph-
thalene and 0.13 g •-dinaphthyl, mp 181-183.5°, and a
small amount of a high melting material not identified. 3194
Product yields and reactivity were greatest with the
larger aryl groups: 60% p-phenylphenol from biphenylyl Washington U. Dept. of Chemistry, Seattle.

ether to about 8t PhOH from Ph2 O. The alkali metals ELECTRONIC SPECTRUM OF 4,4'-bis DIMETHYI-

were reactive In the order expected: Li < Na < K < Rh < AMINO FUCHSONE AND RELATED TRIPHENYL-
Co. Product analysts and the electron spin resonance METHANE DYES, by F. C. Adam and W. T. Simpson.
indicated that the reaction proceeded through a heterolytic Sept. 2, M98 [181p. Incl. diagrs. tables. (AFOSR-4912)
cleavage of the aryl C-O bonrt of the dinegative ion. (AF 18(600)375) AD 259223; AD 414930

Unclassified
3192

Also published in Jour. Molec. Spectros., v. 3: 363-

Washington U. Dept. of Pa~ysics, St. Louis, Mo. ",---g .-

PRIMARY CO6MKC-RA. ALPHA PARTICLES - MI, by For abstract see Item no. WAU.01:024, Vol. II.
M. W. Friedlander and C. T. Spring. [1962] [9)p. Incl.
dlagr. table, refs. (AFOSR-J382) (AFAFOSR-62-404)
AD 406451 Unclassified 3195

Also pushedinNuovo Cimento, Series X, v. 26: 1292- Washington U. Dept. of Chemistry, Seattle.
ANOMALOJUS SHAPES OF IYHYEUD ORBITALS, by

Nuclear photographic emulsions were exposed to the W. T. Simpson. [1962] [2kp. Ircl. diagr. (AFOSR-2195)

cosmic radiation on a high altitude balloon flight at 49 (AF 49(638)677) Unclassified
N geomagnetic latitude on Aug. 3. 1958. The total flux
of primary n-particles, having kinetic energies greater Also published in Jour. Amer. C'hem. Soc., v. 84:

than 400 mev/nucleon, was found to be (87 * 8) parti- "53-2BT7X'i'.- 5, 1962.
cles/mi2 ster s. Simultaneously, another set of emulsions

was exposed at 61 * N geomagnetic latitude. A compari- In the framework of the ligan" field theory, it is shown

son of the data obtained from the 2 flights leads to an that hybridization diminishes a higher p orbital in the

estimate of the geomagnetic cut-off for 49' N as (500 * direction of a ligand while augmenting a lower s orbital

50) mev/nucleon kinetic energy. (Contractor's abstract) in this same direction. (Contractor's abstract)

3193 3196

Washtngton U. Dept. of Physics, St. Louis, Mo. Washington U. Dept. of Chemistry, Seattle.

COULOMB ENERGY OF He
3 AND CHARGE DISTRIBU- VALENCE-BOND STRUCTURES AND MATRIX ELE-

TION OF NUCLEON, by H. Ohmura and T. Ohmu"a. MENTS FOR ANY MULTIPUCITY, by R. E. Kellogg.

[1962] [5]p. tncL tables. (Technical rept. no. 1) [1962] [2kp. incl. dlagr. (AFOSR-2481) (AF 49(638)-

(AFOSR-J37) [AF AFGSR-62-412] AD 297042 677) AD 412623 Unclassified

Unclassified
Alpubished in Jour. Chem. Phys.. v. 37: 2950-

Also published In Phys. Rev., v. 128: 729-733, Oct 15, 2951, Dec.-15-T962.

A simple method of obtaining an independent set of

The effect of finite nucleou ,dze on the Coulomb energy valence-bond wavefunctions of any multiplicity and of

of He
3 has been tnvestd ated. 711e experimental value evaluating the matrix elements is given. (Contractor's

of the difference betwevn the b•ndirg energies of H
3 and abstract)

He
3 

Is 0.764 mev, whUt the calculated Coulomb energy 3197

is approx equal to or greater than 1.0 mev if the nuclear
force has no repulsive core. if the finite size of nucleon Washington U. Dept. of Chemistry, Seattle.

Is taken into consideration, the Coulomb energy ofH3 s edcedbyabut15-20'M. The effect of finite charge THEORY OF THE INTERACTION OF LOCALUZED ELEC-
H3 Is reducedby about e TRONIC EXCITATIONS, by W. T. Simpson. [1962]
distribution Is determined mainly by the mean square 1141p. (AF 49(638)677) Unclassified
radius. If there Is a hard core (with radius D), the cal-
culated Coulomb energy (assuming point nucleons) is
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Presented at Tenth annual meeting of the Radiation statistical mass effect on the vibrational energy levels
Research Soc.. Colorado Springs, Colo., May 20-23, normal to the surface and the quantum mechanical effect
1962. of isotopic substitution on the dispersion energy.

(Contractor's abstract)
Alc ublished in Radiation Research, v. 20: 87-100,
Sept. 19

3200
The matrix element connecting electronic excitation
on a molecule at r in Interaction with elc •tronic excita- Washington U. (Dept. of Chemistry] Seattle.
tion on a molecule at the origin is calculated by using
quantum electrodynamtcs and perturbation theory to the POLAIHZABILITY CHANGE IN LIQUIDS DUE 10
first nonvanishing order. For transition moments, mz, MANY-BODY INTERACTIONS, by R. Yarts and B.
parallel to the z-axis, the matrix element is found to be Kirtman. 11962] [5]p. kncl. table, refs. (ArOSR-2602)

p (2. 2' k(Sponsored jointly by Air Force Office of Scientific Re-
m•i_2 _ -osearch under AF 49(638)723 and Office of Naval Ressarch)

z 2 ;y2 r Unclassified

This result agrees with one found previously by using a Ao bsen Jour Chem. Phys., v. 37: 1775-1779,
semiclabslcal argument; also, the rcsult goes over into Oct. i5, 1962.
the well-known coulombic Interaction matrix element
(dipole :.pproximation) when k0 -- 0. Approximate quantum-mechanical expressions for the

change in polarizability due to many-body interactio,.. in
spherically symmetric liquids, or dense gases, are de-

3198 rived by a variational form of perturbation theory. These
expressions are evaluated using Linder's continuum

Washington U. Dept. of Chemistry, Seattle. model for the liquid and Slater-type wavefunctions. It
Is shown that the change in polarizability is approx-

VAPOR PRESSURE STUDIES OF SULFUR TIUOXIDE imately 13p,28(ea )2], where a is the unperturbed
AND THE WATER-SULFUR TRIOXIDE SYSTEM, by J.
H. roiwell and G. D. Halsey, Jr. 11962] [4]p. Incl. polarizability and g Is a parameter which depends on
dlus. diagr. table, refs. (AFOSR-2599) [AF 49(638)- the dielectric ,,nstant and molar volume of the liquid.
7231 Unclassified Ti.e predicted tn,-rease In polarizablity varies from

0.042% for He to 3.54% for Xe. (Contractor's abstract)
Alsopiublished in Jotr. Phys. Chem., -. 66: 2179-2182,

3201
The vapor pressures of liquid and v-SO3 (trimeric form,

mp 16.86*) have been determined in an all-glass appara-
tus. The vapo," pressure of the so-called P-SO3 , which ADSORPTION ISOTHERMS OF NEON, ARGON,

is only formed in the eresence of - 10-5 mol fraction of KRYPTON, XENON, HYDROGEN, DEUTERIUM,
water, also is reported. Vapor pressure and melting METHANE, AND TETRADEUTEROMETHANE ON
point studies of the H 50--SO3 system are reported in the THE HIGHLY GRAPHITIZED CARBON BLACK P33
range of 0.8 mol fraction 503 upward. The solutions so (2700%), by G. Constabaris, J. R. Sams, Jr., and G.
formed solidify at constant tempez- ture to form a so!id D. Halsey, Jr. [1962] [1kp. (Sponsored jointly by Air
szlution of the same composition as the melt. A syneresis Force Office of Scientific Research under [AF 49(638)-
upon standing for several weeks was observed In the 723) and American Petroleum Institute) Unclassified
0.999 mol fraction 903 sample. Pu.ished In Jour. Chem. Phys., v. 37: 915, Aug. Vi,

3199
The availability of several adsorption Isotherms in

Washington U. Dept. of Chemistry, Seattle. temperature ranges up to 300*K is announced and Instruc-
tions for ordering are given.

QUANTUM TREATMENT OF THE PHYSICAL ADSORP-
TION OF ISOT1PIC SPECIES, by R. Yarts andJ. R.
Sams, Jr. [1962] [61p. Incl. tables, refs. (AFOSR- 3202
2600) (Sponsored jointly by Air Force Office of Scientific
Research under fAF 49(638)7231 and American Petroleum Washington U. Dept- of Chemistry, Seattle.
Instlttte) Unclassified

ADSORPTION OF ARGON ON GRAPHITIZED CARBON
Also publshed in Jour. Chem. Ph)s., v. 37: 571-576, BLACK. SURFACE AREA AND HEATS AND ENTROPIES
XAug 1 9621. OF ADSORPTION, by J. R. Sams, Jr., G. Constabarts,

and G. D. Halsey, Jr. [1962] [f5p. Incl. dligrs. table,
The results of isotopic substitution in the adsorption of refs. (Sponsored jointly by t r Force Office of Scientific
H2 , D 2 , CH4, and CD4 on a graphitized carbon black Research under [AF 49(638)723] and American Petroleum

Institute) Unclassified
observed by Constabarls, Sams, and Halsey are ex-
plained in terms of 2 competing effects; the quantum
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Published In Jour. Phys. Chem., v. 66: 2154- 2158, 3205

Washington U. Dept. of Chemistry, Seattle.
Adsorption isotherms of argon on the highly graphit4 ,zed
carbon black P33 (2700*) between 90 and 137 'K are pre- EQUUILB.A AND PREPARATIVE METHODS FOR
setted. Estimates of the surface of the adsorbent and BORON AND S 2)CON COMPOUNDS, by D. M. Ricter.
heats and entropies of adsorption computed from the FInal rept. Nov. 1, 1962, 3p. (AFOSR-4371) (AF 49-
data are discussed. The present results are compared (C38)937) Unclassified
with quantities obtained through the vir6al coefficient
treatment of physical adsorption. (Contractor's abstract) Work has been carried out on vtnylboranes, alkylated
Ndiboranes, alkylated higher boranes, and boron silicon
oaocbonded compounds. Results of this work are listed and

3203 include 6 papers which have been published and 2 In
advanced stages of preparation. A summary Is givenof

Washington U. Dept. of Chemistry, Seattle. current work being continued on: (I) the reactions of
the vinylboranes, (2) synthesis of compounds containing

THE PRIOPERTIES OF &-SULFUR TRI•O)DE, by J. H, boron-silicon bonds, (3) boron anions, and (4) kinetics

Colweo and G. D. has [1962 [3p. incl. diagr and equilibre f i of 3  H ridcs.an Reearch orporon)
tables, refd. [AF 49(638)723b Unclassified

Publ3ehed in Jour. Phys. Chem., v. 66: 2182-2184, 3206

Washington U. Dept. of Chemistry, Seattle.
Numerous attempts were made to produce stable samples
of a-FE3, but all samples spontaneously decomposed to THE REIOT.TION BETWEEN CONFORMATION AND
liquid SHA An irreversible transition as found to occur GoGHT AgemORPTION IN POLYPEPTaDES AND Per n -
at-6RE BAonD byrin smpl T.oEmer and D. F.pofoundgSforTEINS, byth -hianoco, Jr., A. Halpern, and W. T.Eggers, 65' [pon warming sampls f d tbls depositing andSimpson. [1t62e b 11np. incl. diagrs p tables, refs.
vapor on cooled ,-rfaces. The heat of transition, &H (AFOSR-J6552 (Sponsored jointly by Air Force Office
-2500 cil was measured using a speC12lly designed ice of Scientific Research under An F AFOSR-b63-e64. Public
calorimeter. A mechanism for the formation of t.- 93 Health Serivce, and Research Corporation)
is proposed. (Contractor's abstract) AD 415108 Unclassafied

3204 Also publti•hed In Polyamnino Acids, Polypeptides, and

ProteinsJ ou. of Internat'lC Symposium, Wisconsin
Washington U. Deptl of Chemestriy, aat ly c U., Madison (June 19-24, 1961), ed. by M. An Stahmann.

Madison, Wisconsin U. Press, 1962, p. 147-157.
EFFECT OF CENTRIFUGAL DISTORTION ON THE

SHAPE OF THE HYDA OGEN SULfDE FUNDAMENTAL Good agreement between tl.0tory and experiment Is
INFRARED BANDS by Mt T.T Emerso and D.tF. found for the oh-hiix absorption. Both the helix intensity
Eggers, Jar. [19621 [91p. Incl. deagr, tables, refs. ana thhe helix band splitting can be interpreted quantita-
(AFm SR-2158) (Sponsored jointly by Air Force Office of tively in terms of Interactions a probtl&e amide and side-
obteinec Research under AF 49(in8)797 and National chain transition dipoles and pelarc-iheablldties•a Predictions
Science Foarundton) AD 44615 8 Unclassified about the polarizst,()n of the abtorption intensity have

been made. (Contractor's abstracr)
Alano nellshec In Jour. Chem. Phys , v. 37: 251-259,

Juy 5,W1-2
3207

The fmadamentae infIfred vibration bands of hydrogen
sulfde exhibit an interesting intensity anomaly character- tAnshington U. Dept. of Electrical Er.ve.nlerifg, Seattle
ized by P branches which are much weaker than the
correspondilng R braaches. This work shows that this MAN- COMPUTER INTTERFiACE STIUDY, by D. L.
anomaly is caused by centrifugal distortion of the non- Johnson and A. L. Kobler. June 1962, 41p. incl. refs.
rigid molecule. A fortraism based on a sert- classical (AFOSR-3865) (AF 49(W6,•8I070' AD 287791: AD 291144
approach Is used to calculate the vibr.ation--rotational line Unclassified

positions and their intensities. The computed theoreticalspectra are in good agreement with the experimental A study and analysis are presented of t.he existence and
spectra. This ;ormaltsm "also gives a method of deter- pla.:emen" of the hnmz.n--computer rotetrface In• digita'l
mining the relative sigp of (ýu-/ýQ) with respect to t40. computer solutionzs of mixed systeir problems. Three
The vz• of ()is/FQ) :.eeded in the calculations were major areas are being dealt w,th specifically and will be
obtained from the experimentalI integrated b~nd Intensities continued during the next research pertind: (!) attitudes
and were found to be (ý*/)QI) =- -4.4 esu g-T and to%2rd computers, (2) machine learning techniques. ana

• ~(3) memory and meatning operation and organization fre:
(00/ýQ2) 4 8.7 esu g-i. (Contractor's abstract) association and retriev',_. These 3 areas are being ex-

amined in respect to their potential In movi•ng or fixing
the man- machine interface in various types of problems.
An effort As being carried out to develop specific Infor-
maation leaflng to a better understanding of computer.
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learning techniques az.. meaning processes in respect 3210
to their effect upo:. interlace placement. (Contractor's
abstract) Washington U. [Dept. of Physics] Seattle.

ACOUSTIC EXCITATION OF NU JLEAR SPIN
3208 TRANSITIONS IN NaCI (Abstract), by H. P. Mahon, Jr.

and E. A. Uehling. [1962] [lp. [AF 49(638)92]
Washington U. Dept. of Electrical Engineering, Seattle. Unclassified

TXE MAN-COMPUTER RELATIONSHIP, by D. L. Presented at meeting of the Amer. Phys. Soc., New
Johnson and A. L. Kobler. [1962] [221p. (Bound with York, Jan. 24-27, 1962.
its AFOSR-3865; AD 287791; AD 291144) (A-F'-1§MT-
T•O) Unclassifled Published in Bull. Amer. Phys. Soc., Series II, v. 7:

i,-iin-.--, 1962.
Published in Science, v. 138: 873-879, Nov. 23, 1962.

The probability of nuclear spin transitions in NaCI

The levels of human knowledge of the environment and induced in single phonon interactions of the spin and
the universe are increasing, and it is obviously neces- lattice vibrations is studied by a method which differs
sary that man's ability to cope with this knowledge considerably from 2 othere reported previously. Meau-
should increase for his very survival. The processes urements of spatial distribution of acoustic excitation
of attomatilon have provided a functional agent for this energy and total rate of decay of this energy are made.
purpose. Successful mechanized solution of routine prob- Losses due to mode conversion, poor geometry, and
.errs has directed attention toward the capacity of the transmission across boundaries are negligible under
computer to arrive at apparent or real solutions of conditions of the experiment. The remaining loss due
routine-learning and special problems. The computer to Intrinsic attenuation is measured. A new method is
is being called on to act for man in areas where man given for measuring energy distribution at Lhe surface
cannot define his own ability to perform and where he which shows that a single fundamental vibrational mode
"feels uneasy about his own ability to perform and where is excited. Results include sound attenuation measure-
he would like a neat, well-structured solution and feels ments at 15 mc/sec in NaCI and the nuclear spin tranel-
that in adopting the machine's partial solution he is lion probability. An unexplained variation in attenuation
closer to the "right" than is in using his own. An aura (0.15 to 0.003 cm" 1 ) is measured among samples of
of respectability surrounds a computer output, and this, equally good optical quality. The spin transition proba-
together with the time-balance factor, makes unqualified bility is given In ternm nf an enhancement factor Y1.
acceptance termpting. The need for caution, then, already
ex.sts and will be much greater in the future. It has Yl = 17 is obtained for Na in NaC1. This to considexably
little to do with th3 limited ability of the computer per larger than y1 = 4 reported previously using another
se, much to do with the ability of man to realistically method. Other comparisons that may be made are with
determine when and how he must use the tremendous a static -/0 = 10 found in molecular beam measurements
ability which he has developed in automation. and a second order process enhancement • = 60 ob-

tained from relaxation measurements.
3209

Washington U. Dept. of Physics, Seattle. 3211

ABSENCE OF A LUN WIDTH TRANSITION FOR THE Washington U. [Dept. of Physics] Seattle.
PROTONS IN KH2 PO4 -TYPE CRYSTAIS, by J. L. CHANGE OF THE VELOCITY OF SOUND IN METALS
Bjorkstam, E. D. Jones and others. 11962] [2]p. ncl. IN A MAGNETIC FIELD (Abstract), by A. G. Beatt.e,
dlagrE. table, refs. (AFOSR-4436) (AF 49(638)92) H. B. Silsbee, and E. A. Uehl.ng. [19621 [ ip.
AD 295931 Unclassified [AF 49(638)92] Unclassified

Also published in Jour. Chern. Phys., v. 37: 469-470, Presented at meeting of the Amer. Phys. Soc.,
Washington U., Seattle, Aug. 27-26 1962.

The linewidth and shape of the proton resonance inkH2 P4 I decriedandthenonxisenc ofa lne-Published in Bull. Amer. Phys. Soc., Series IIl, v. 7:KH 2 P4 is described, and the nonexistence of a line- "4F-7 §,Atug. 27, 1962.
width transition in the range of 77' to 300°K is discussed.
The calculated and experimental values of the second Recent measurements in this laboratory confirm a re-
moment are about 1.5 G2 . (Contractor's abst-'.ct) suit reported previously, that, in a metal at room tem-

perature, the velocity of a longitudinal sound wave
propagated in a direction perpendicular to an applied
magnetic field may increase by as much as 1 part in
105 in fields of the order of 10 kG. The previous meas-
urements were on Sn and Al, while the present measure-
ments are on Al and Mg. However, the methods of
measurement are quite different. The first depends upon
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the measurement of a phase difference, while the second just above the cubic-tetragonal phase transition in
uses the change in the mechanical reactance of a rod in crystals with appropriate impurity concentrations and
which a standing-wave patter• ti established. All 4 re- properly prepared glectrodes, the tetragonal field
suits are in fairly good agreement with a previously de- splittings of the Fe.÷ spectrum with an applied electric
rived phenomenological theory which states that the shift field have been induced. DetaUs of these results together
is expected to increase with an H

2 
dependence. It to with similar studies at the tetragonal-orthorhombic

hoped that the techniques of measurement will be refined transition are presented.
sufficiently to detect the deviations from this macioscopIc
theory which are expected to appear at liquid- helium
temperatures. 3214

Washington U. [Dept. of Physics] Seattle.

3212
PROTON RELAXATION AT HIGH TEMPERATURES IN

Washington U. [Dept. of Physics] Seattle. KH 2 PO4 - TYPE FERROELECTRIC CRYSTALS (Abstract),
by E. A. Uheling, E. D. Jones, and H. B. Silsbee.

EFFECTS OF SURFACE C)NDITIONS ON THE UINE [1962] [lip. (Sponsored jointly by Air Force Office of
SHAPE OF FERIOMAGNETIC RESONANCE IN METALS Scientific Research under [AF 49(638)921 and National
(Abstract), by R. L. Cooper, H. B. Silsbee, and E. A. Science Foundation) Unclassified
Uehilng. [1962] [l(p. [AF 4V,638)92] Unclassified

Presented at meeting of the Amer. Phys. Soc.,
Presented at meeting of the Amer. Phys. Soc., Washington U., Seattle, Aug. 27-29, 1962.
Washington U., Seattle, Aug. 27-29, 1962.

Published in Bull. Amer. Phys. Soc., Series II, v. 7:
Published in Bull. Amer. Phys. Soc., Series II, v. 7: 1-,,".-"2, 1962.
448, Aug. 27, 1962.

The width and shape of the ferromagnetic-resonance The spin-lattice relaxtion time T, of spin; nuclei in

line in MN add certain of its alloys have been studied in KIf2 pO 4 and its isomorphs has been studied in a number

the 2 cases of static magnetic field parallel or perpen- of different cases. In all but 1 sample, the experimental
dicular to the surface of the sample. Electropolising or data are consistent with expectations based on spin diffu-
other changes in surface condition can produce large sion in the limiting case of slow diffusion. The exception
changes ' the perpendicular case without corresponding is a particular sample of KH2 AsO4 , presumably of low
change, line shape in the parallel case. Annealing impurity concentration, in which the proton relaxation
has m •erate effects which are similar for both cases, times are of the order of 3-5 times longer 

t
#an in any

except when surface condition is affected by the anneal other sample. It exhibits strong frequency and tempera-
Attempts to interpret these observations in terms of ture dependences which are formally consistent with
current theories of line shape are discussed. predictions based on spin-diffusion theory In the fast-

diffusion limit. This interpretation must be regarded,

however, as untenable for reasons which are discussed.
3213 The behavior at high frequencies and high temperature

suggests a transition from the unknown new mechanism
Washington U. [Dept. of Physics] Seattle. to the competing spin-diffusion mechanism. Additional

crystals of sufficiently low impurity concentrations to
ELECTaION-SPIN- RESONANCE STUDY OF PHASE be useful in these studies are not yet available.TRANSITION IN BaTIO3 (Abstract), by W. R. Elliott and

J. L. Bjorkstam. [1962] flip. (Sponsored Jointly by
Air Force Office of Scientific Research under [AF 49- 3215
(638)921 and National Science Foundation)

Unclassified Washington U. [Dept. of Physics] Seattle.

Presented at meeting of the Amer. Phys. Soc., SEARCH FOR THE As75 NUCLEAR-MAGNETIC AND

Washington U., Seattle, Aug. 27-29, 1962. QUADRUPOLE RESONANCE IN KHABO4 (Abstract), by
E. D. Jones, H. B. Silsbee, and E. A. Uehling. [1962]

Published in Bull. Amer. Phys. Soc., Series I1, v. 7: [lip. (Sponsored jointly by Air Force Office of Scientific
449, Aug., 1962. Research under [AF 49(63C)92] and National Sc'ence

3 Foundation) Unclassified

The Fe eer at x-band ln BaT1O 3 has been used as a

vehicle to study the possibility of electric tuning of Presented at meeting of the Amer. Phys. Soc..

stimulated-emission devices when a ferroelectri. host Washington U., Seattle, Aug. 27-29, 1962.

lattice is employed. There is an abrupt change in the
spectrum at both the cubic-tetragonal (120"C) and tetra- Published in Bull. Amer. Phys. Soc., Series It, v. 7:
gonal-orthorhombic (OOC) phase transitions. Since these TX,-u-g.--?, 1962.

transitions can be induced by applying an electric field
to the sample, one should be able to alier appreciably A tentative tnterpretation of the anomalous behavior of

the Fe
3 ÷ spectrum in this way. Previous attempts to the proton relaxation time T1 as a function of frequency

do so have notbeen successful. Operating at temperatures in the temperature regicn around the ferroelectric Curie

"- 724 <



AIR FORCE SCIENTIFIC RESEARCH

temperature of Kli 2 AsO 4 invokes a fast relaxation of the 3217

arsenic and an Interaction between the arsenic and proton
spin systems. Consequently. an extensive search has Wayne State U. [Dept. of Mathematics] Detroit, Mtch.

been made for the As NMR and NQR. A search for CONFORM.AL TRANSFORMATION GROUP OF A
the NMR . -. , transition covered the temperature COMPACT HOMOGENEOUS RIEMANNIAN MANIFOLD,
range of 4.2' to 300'K. A search based on a possible by S. I. Goldberg and S. Kobayashi. [1962] [4]p.
quadrupolar splitting was made at 4. 2'K (20-90 mc-sec) (AFOSR-3254) (AF 49(G38)967) Unclassified
and at 77'K (5-190 mc/sec). Comparison with previously
known quadrupole-resonance signals Indicates that the Also published in Bull. Amer. Math., v. 68: 378-381,
sensitivity of the apparatus is good. All attempts to de-

tect the As
7 5 

resonance in KH2AsOI have so far failed.

Successful observation of the As
7 5 

NQR in Let M be a Riemannian manifold, C 0(M) the largest
Na 2 ILASO 4 .7H 20 has, however, been made. Estimates connected group of conformal transformations of M, and

from sensitivity considerations give an arsenic TI not 10 (M) the largest connected group of isometrtes of M.

much greater than 10.0 sec tn KH2 AO 4 . The following theorems are announced- (I) Let M be a

compact Riemannian manifold. If C0 (M) i l 0(M), then

3216 there is no harmonic form of degree p, 0 <e p < dim M,
whose length is a non-zero constant, and (2) Let M be a

Wayne State U. [Dept. of Mathematics; Detro!t. Mich. compact homogeneous Riemannian manifold. If C0 (M)

INIERSIONS OF COMPACT %ETTJC SPACES INTO 1 0 (M), then M is a rational homology sphere.

EUCUDEAN SPACES, by S. -T. L.u [1962) 1101p.
(AFOSR-3746) (AF 49(638)179) Unclassified 3218

Also published in Illinois Jour. Math., v. 7, 415-424, Wayne State U. Dept. of Physics, Detroit, Mich.
SUept uITO-.T

MAGNETOACOUST1C MEASUREMENTS IN THE NOBLE
By an application of the Smith classes to the tubular METALS AT 350 MC/SEC, by H. V. Bohm and V. J.
neighborhood of the diagonal of the topological square Easterling. [1962] [371p. tncl. d•Agrs. tables, refs.

X
2 

of a finitely triangulable space X, W. - T. Wu Intro- (AFOSR-2760) (AF 49(638)832) AD 295928

duced his immersion classes q.n (X) for every n = 1, 2, Unclassified

... and proved that a necessary condition for X to be

immersible into the n-dimensional Euclidean space R` 19620

,s 1,n (X) = 0. By moans of this condition, he proved
that the n-dimensional skeleton of the unit (m + 2)- Further magnetoacoustic measurements on the noble

simplex cannot be 'mmersed in fP if n - m S 2n - I. metals are presented for frequencies up to 350 mc/sec.

His method is purely combinatorial, and hence it cannot Plots of the ultrasonic pulse height, h, vs the reciprocal

be extended to general spaces. Tn a paper on isotopy ,f ne magnetf.c field strength, 1/H, show 70 or more

invariants the enveloping space EmX ) of any given max and min for several orientations in each metal.
Fermi sw-face dimensions are calculated from the

topological space X for each Integer m - I is defined. If pericds In 1, H of the magnetoacoustic oscillations using
X is finitely triangulable, then Ea(X) has the same the interpretation that the periodicity arises from those

homotopy type as the boundary of a tubular neighborhood portions of the Fermi surface which are extremal in the

of the diagonal in the topological power Xm. The objec- q x H direction of momentum space: Fermi surface cross

t.ve of the present paper Is to apply the Smith theory to ser.,%ns viewed along the [100], [110), [111], and [112]

E (X. This leadc to the Immersion classes &n(X) de.- directions are shown in detail. The results are com-
m Tn pared with Fermi surface dimensions given by: (1) other

fined for every topological space X. If X is a metric magnetoacoustic effect data, (2) de Haas-van Alphen and
space, we consider a subspace Em(X, 4) of Ea(X) for anomalous skin-effect data, and (3, recent band theory

every real number 5 - 0 and prove that the inclusion calculations. Some simple calculations of electron mea=

E (E. 5) C- E (X) is a homotopy equivalence. This free paths and collision relaxation times are given.
"m m(Contractor's abstract)

enable. us to localize the situation and to establish the
main theorem that a necessary condition for a compact

metric space X to be Immersible into Rn Is •, n(XM = 0. 3219
(Math. Rev. abstract) 2

Wayne State U. Dept. of Physics, Detroit, Mich.

INSTRUMENTATION FOR ULTRASONIC ATTENUATION
STUDIES, by G. N. Kamm and H. V. Bohm. [1962]
[221p. Incl. illus. diagrs. (AFOSR-2761) (AF 49(638)-
832) Unclasaified
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studes o decried.Itncorporates a commercial ulra Also published in Proc. Eighth Internat'l. Cord, on Low
sonc ule enmto fr peatonfrom 10 to 200 me/ Ternperature Pys., Lon&ln (Gt. Bri-t.) (Sept. 16-22,
se, ndasemle cmpnetstoextend the range to 1962), W'.shington, Buttemrlrhs, 19'.63 p. 191-192.

receier, nd dsplaycompnent It ncludscicuitvalauremns ise ineenmaerl quthe sltatsfa ictry. eHow-

for the energy gap as measured along the 3 major crystal-

3220 lographic directions. Values of 3.4 * 0. 2, 3. 1 * 0. 2

WaneSat . eL f hsis DtoiM~csi. and (I1111 directio s respe-ctively. Single crystal samples
of zinc of 99.0999 purity vere examined using longitu-

A PWECT70 SUDYTHEULTRSONC ATENU- dnal ave ata frequency at 233 mc. A special cryostat

2936) (AF 49(638)832) Unclassified abstract, modified)

Ultrasonic attenuation in metals was studied at low tem-
*peratures. Some of the topics discussed were: some 3223

Ferm sufac mesureent Insilerultrasonic at-
tenado masuemntsInaluinm, ndinstrumenta- Wayne State U. Dept. of Phiysics, Detroit, Mich.

tion for ultrasonic attenuatioiu studies. EEG A N T1CLFEDO UECN
DUCTXING MOLYBDEN'UM OBTAINED BY ULTRASONIC

3221 MEASUREMENTS, by N. H. Horwitz inod H. V. Bohm.
11962J 212. incl. dia~grs. (Rept. no. 5541) (AFOSR-

Wayne State U. Dept. of Physici', Detroit, hitch. J104) (AF AFOSR-62-379) AD 4W'454 Unclassified

*342 MC/SEC MAGNFTOACOUS71C MEASUREMENTS Also published In Phys. Rev. Ltrs., v. 9: 313-314,
IN ALUMINUM, by G. N. Kamm and H. V. Bohm.Oc.1192
11962J [13k. Incl. dLagrs. (AF 49(638)812)

Unclassified A value of 114 ± 5 Oe was found for the critical field at
absolute zero and a value of 3. 5 :t 0. 2 kTc for the energy

Published in Proc. Eighth Internat'l. Conf. on Low gap at absolute zero, for pure molybdenum.
Temperature Phys., London (Gt. Brit.) (Sept. 16- 22,
1962), Washington, Butterworths, 1963, p. 199-201, 3224

Magnetoacoustic oscillations of the ultrasonic attenuation
in high-purity single-crystal aluminum samples using Weizmann Inst. of Science, Rehovoth (Israel).
342 mc longitudinal sound waves have been used to make
a high resolution study of the surfaie topology of the NNMR STUDY OF THE PHOTOLYSIS KINE1TCS V.
Fermi surface. The data verifies the general teatures SIMPLE AMINO ACIDS. 1. SAR(X)SINE liYDIR)CHLO-
of the second- zone Fermi surface proposed by W. A. IDE AND ITS ESTER. by hi. Sheinbiatt. 11962] 14]p.
Harrison, but the dimensions appear to be a few percent Inc. dlagr-s. refs. (AF 61(052)03) Unclassi fied

larger. The oscillation periods which are o~bserved can1-be related to central or to off- center orbits on the Fermi Published In Jour. Che~m. Phys. , v. 36: 3103-3106.

surface. An interpretation of the long period oscillations 'june157TR2.
which are observed with magnetic field H in the (100) and
(110) planes In comparison with the theoretical model of The mean lifetimes !, of the amino group of acidic
the third zone Fermi surface is offerf-A aqueous solutions of sarcosine-HCI and sarcosine Me

ester-HCI were measured at 21 ' by nuclear magnetic
resonance techniques. I -was first order in respect

F to both sarcosine and, its ester concentration. 1;-T de-

3222 pended strongly on 1/-a H+in very acidic solutions and

became almost Independent in diluted acid solution.
Wayne State U. Dept. Of Physics, Detri-t, M¶ich. An Interpretation is given in terms of an exchange of

protons between the amino acid or its ester with A
ULTRASONIC ATTENUA'1¶ON IN SUPERCONDUCTING wzter molecule which was H-bonded to the amino-group.
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3225 3227

Wetzmann Inst. of Science. Dept. of Applied Mathematics, Weizmann Inst. of Science. Dept. of Applied Mathematics,
Rehovoth (Israel). Rehovoth (Israel).

NUMERICAL INTEGRATION OF THE NAVIER-STOKES EXCITED S STATES OF HELIUM, by C. L. Pekeris.
EQUATIONS, by J. Gllits. Jan. 20, 1962 [39ip. Incl. [1962] [Ukp. Incl. tabi :s. (AF 61(052)510]
tables, refs. (Technical rept. no. 2) (AFOSR-2236) Unclassified
(AF 61(052)352) AD 274808 Unclassified

Published in Phys. Rev., v. 127: 509-511, July 15, 1962.
The reiaxatton solution and results obtained for the flow
ol a viscous fluid in the inlet region of a straight circular As part uf a rrogram aiming to determine all the ob-
pipe at high Reynolds number are described. Analytical served term values of 2 electron atoms on the basis of
and computational work on the Hamel pattern of flow be- the Schrodinger wave equation, evaluation has been made
tween non-parallel plane walls is also discussed, of the Is ns levels of helium up to n = 9, in both the singlet
(Contractor's abstract) and the triplet states. The previous method, using pert-

metric coordinates, was extended to allow for the apym-
metry between the Is and the excited electrons. The

3226 mass polarization and relativistic corrections were also
determined. The difference between the ionization ener-

%%etzm.sn Inst. of Science. Dept. of Applied Mathematics, gives J(220), obtained by solving a determinant o.! order
Rehovoth (israel). 220, and the experimental values, rages from 3. 6 cm-

11S, 2
1

S, AND $S STATES OF H- AND OF HE, by C. for 3 1 to 5.8 cm- 1 
for 9 1S, and from 0.5 cm"1 for

L. Pekerts. [192] [71p. incl. tables, refs. (AFOSR- 3 3S to 5.7 cm"I for 9
3

S. The extrapolated values indi-
3169) (AF 61(052)510) Unclassified cate that with a faster computer than WEIZAC it should

be feasible to determine all of the 31 observed Is ns
Also published in Phys. Rev., v. 126: 1470-1476, levels (n s 17) of helium to within the experimental
May f"1•'9T•. accuracy.

rih- Ionization eneegy J, including mass-polarization and
relativistic corrections but not Lamb shift correction, 3228

was evaluated for the 11S state of the negatlve-hydrogen Weizma.n Inst. of Science. [Dept.] of Biochemistry,
ion using determinants up to crder n = 444. We get RehovoIth (Israel).

J(444) = 6083.0943 cm-
1 , and, by extrapolation, J(-) =

6083.0958 cm"
1

. A search 'or bound states 2
1

S and LIGHT-DEPENDENT ADENOSINE TVPIHOSPHATASE
23S of H" led to negative results. In the case of helium, IN CHLORDPLASTS, by M. Avron. [1961] [7]p. Incl.

an upper bound to the non-relativistic energy elgenmalue dUagrse tables, refs. (An eSR-2895) (AF 61(052)390)

v for the I S state was evaluated at n = 1078 to be Y, =U

198317.866 cm" , as against the previously determined Also publshed in Jour. Biol. Chem., v. 237: 2011-
lower bound of v (1078) = 198317. 374 cm- . For the 207June 9
3

2 S state, this gap Is already completely closed at n Isolated Swiss chard chloroplasts or chloroplast frag-
=715, with uv (715) = 38453.1299 cm"' and v (715) ments were shown to possess a light-dependent adenosine

38453.1292 cm"1. At n = 1078, J = 38454.827375 cm-1, triphosphatase (ATPase) activity. The reaction was de-
and the electron c.l.rge density at the nucleus D(0) comes pendent upon the presence of phenazine methosulphate.
out 33. 18414072, .n agreement with previously extrapo- It had a pH optimum of approx 8.0, a temperature opti-
lated values. This substantiates a disagreement of the mum of 15-20%, and required light intensities oi approx

5 200,000 lux for maximal activity. The reaction was com-
order of one part In 10 between theory and experiment petitively inhibited, strongly by adenosine diphosphate
In the hyperflne structure of the 2

3E: state of He 3 
which and poorly by adenosine 5'-phosphate. It was also in-

was established by White, Chow, Drake, and Hughes. hibited by rragneslum, ammonium, fluoride, arsenate,
With Suh and Zaidi's value for the Lamb shift of and ethylenediaminetetraacetate. Calcium markedly

-0. 109 ± 0.009 cm"
1 , the ionization energy of the 23S stimulated the reaction. In its presence, rates of up

to 35 umol of ATP i;ydrolyzed per mg of chlorophyll per
state comes out 38454.718 a 0.009 cm" 1 , as against. hr were obtained. The possibility that the reaction may

Hierzberg's experimental value of 3-.454.73 ± 4.05 cm -. reflect a partial reversal of the photophosphorylating

For the 2
1

S state, we get J(615) = 32033.318 cm-
1

, path, and Its relation to other ATPase r.mctions. are

which with a Lamb shift of -0. 104 t 0.014 cm-
1 evaluated discussed

by Sub and Zaidi, leads to an Ioni•ation energy of
32033.214 a 0.014 cm- 1

. The experimental value Is,
according to Herzberg, equal to 32033.26 a 0.03 cm-1

or at worst, a 0.05 cm"
1
. A summary is given of the

%erification to dAc of the Lamb shift In 2-electron atoms.
(Contractor's abstract)
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3229 Hattis ed in Bochem. et Biophys. Acta, v. 66:

Wet zmana Inst. of Science. [Dept. of Biochemistry] P9 ar 93
Rehovoth (Israel). Photophosphorylatton and Hill-reaction activity of swiss-

:hard chloroplasts or chioroplast fragments were de-
THE MECHAkNISM OF PIVDIOPHOSPHO)RYLATION IN creased by Irradiation with short- wavelength ultraviolet
CHLOROPLABTS, by M. Avron. Final rept. Apr. 30, light. Photophosphorylatlon was more resistant to irradi-
1962, Op. (AFOBR-2950) (AF 61(052)390) AD 283586 ation than the Hill reaction. The presence of arcorbate

Unclassified during irradiation prevented the decrease In Hill reaction
and photophosphorylative activity. Protection was more

The investigation performed concentrated around 4 pronounced for the Hill reaction than for photophospho-
aspects: (1) Ultraviolet irradiation of chloroplasts. The rylative activity. Compounds containing SH-groups
inhibItory effects of ultraviolet irradiation on photophos- could not replace ascorbate; it is suggested that ascorbate
phorylation and the Hill reaction wax investigated. The protects mostly by reducing the effective ultraviolet
mechanism of the Inactivation was related to the chloro- intensity, and in addition by exerting a specific effect on
plastic components which were found to be destroyed by the chioroplasts themselves. By ultraviolet Irradiation,
the treatment; (2) Photophosphorylation as a tool for the it was possible to obtain chloroplast preparations which
synthesis of specifically labeled nucleotides; (3) Light had lost the ability to perform the Hill reaction, but still
activated adenosine triphosphatase; and (4) Reversible un- possessed high photophc'sphorylative activity. Such
coupling of photophosphoryixtion. Treating chloroplasts preparatiorls may be useful In further research. The
with ethylenediaminetetraacetate vat ound to bring about endogeneotis plastoquinone of chloroplasts was shown to
complete uncoupling of the photopl',osphorylating system. be destrayed by irradiation. The activity of irradiated
Partial recoupling could be affected by incubation of a 3 chloroplasts was stimulated by the addition of plasto-
cumponent system consisting of: (a) the treated chloro- qulnone. However, a similar stimulation was obtained
plasts, (b), the components released by the treatment on addition of plastoquinone to non-irradiated chloro-
(containng a small amount of protein), and (c) metal ton. plasts.

3230 3232

Weizmann In .Science. Dept. of Biochemistry, Welzmann Inst. of Science. Dept. of Biophysics,
Rehovcth t:.Rehovoth (Israel).

PH0OmPHOSP'HORYLA'zON AS A TOOL FOR THE PREPARATION AND CHARACTERIZATION CF
SYNTHESISOF SPECIFICALLY LABELED NUCLE- POLYTYROSYL TRT.PSIN, by A. N. Glazer, A. Bar- Eli,
O'flDES, by M. Avron. [19611 [9]1. inc. diagrs. tables, and E. Katchalski. [1962] [7 Lp. mncL. dlagrs. tables,
refs. (AFOSR-JI78) (AF 61(052)390) AD 400458 refs. (AFOSR-4192)1 (AF 61(052)391) Unclassified

Unclassified

~~p~~shedi1 ~~IS Anal.d ince. v :5554,Dc Jour. Biol. Chem., v. 237: 1832- 1838,

Polytyrosyl derivatives containing 20 to 28 additional
A method Is described for the direct synthesis of termi- residues of tyrosine per mol of trypsin were prepared by
nally labeled ATP 3 2 with chloroplasts isolated from wiss- using trypRln as the initiator for the polymerization of
chard leitves. By simple variations, both the central and N-carboxy-LItyrosine anhydride in aqueous solution.
terminAl phosphates were equally labeled, or the central Approximately half of the t-amino groups of trypsin
phosphate warn exclusively labeled. Coupling the reaction were acylated by the N-cartoxyanhydride. The average
with other enzymes is s1--gested as a mode for the syn- chain length of tthe tyrosine side chairs was approximately
thesis of many P3 2_1aed0 compounds. 2 aee 2.5. The polytyrosyl trypsin preparalions appeared to be

GTP, ITP, and UTP were also synthesized by the same rte ooeeu nteutaetiue ncnrs
reacion Al th aboe cmpom~smay lsobe yn-to trypsin, the polytyrosyl derivative was sparingly

rheacion. Alle wthe abov comhirpou ospmaye aloxben soluble between pH 5 and 9. The polytyrosyl tr-ypsin was
theszedla~ele wit 01 Inther phsphte xygns.considerably more resistant to autolysts than the unmooi-

The advantages and disadvantages of the method, as comn- fled enzyme. No significant differences were observed
pared with others, are dicused- in the behAvior of polytyrosy. trypsin and !rypsin toward

denaturing agents such as uz ea and tosard soybean tryp-

3231sin inhibitor. The polytyrosyl de ivatives possessed
enzymatic activity toward benzoyl-L-arginine ethyl ester
equivalent to that of tryp sin. The specific activity of

Weizmann Inst. of Science. [Dept. of Biochemistry] polytyrosyl trypsin toward a variety of ester, protein,
Rehavoth (Israel). and synthetic polypeptide substrates has been determined

and compared with that of trypsin. Water insoluble tryp-
THE EFF'SCT OF ULTRAVIOLET LIGHT OF PH10T sin was prepared from polytyrosyl. trypsin, and its ac-
PHOSPHDRYLAT[ON AND THE HELL REJACTION, by tivity on low and high molecular weight substrates was
N. Shavit and Mi. Avron. [19C2] [91p. inc. diagrs. te.4ted.
ýables, refs. (AFOSR-J947) (AF EOAR-62-59)

AD 415927 Unclassified
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32,33 Populations of coliphage T2 which lost their plaque-
forming ability by treatment with polylysine, were thus

Wet zmann Inst. of Science. [Dept. of Biophysics] assumed to consist of 2 fractions: (a) reversibly iractl-
Rehovoth (Israel'. vated phages, I. e., phages whose abqltty to form pleques

is restored by tryptic digestion; and (b) Irreversibly In-
INACT1VATION OF ESCHERLCHIA COU BACTERIO- activated phages, I.e., phages whose ability to form
PHAGE T2 BY POLY-L-LYSINE. I1. PIOPERTIES OF plaques cannot be restored by tryptic digestion. Increase
TIHE IRREVERSIBL'. INACTIVATED PHAGE, by C. In temperature and time of incubation of T2 with poly-
Shalitin and E. Katchalski. [1962] [9). Incl. diagrs. lysine caused a corresponding Increase In the fraction of
tables, refs. (AFOSR-J951) kSponsored jointly by Air irreversibly inactivated phage. Electron microscopic
Force Office of Scientific Research under AF C1(052)391 examination has shown that inactivation of T2 by poly-
and National Institutes of Health) AD 416187 lystne is accompanied by aggregation. Incubation of

Unclassified the phage aggregates with trypsin or with polyaspartic
acid resulted in complete resuspension of the agglutinated

Also publtshed in Arch. Blochem. and Blophys., v. 99: particles.FDc1962.

Coliphage T2 irreversibly Inacttiated by poly- L- lysine 3235
was obtained by prolonged incubation of phage with the
basic polypeptide at 37°C. followed by tryptic digestion. Wetzmann Inst. of Science. Dept. of Physica,
T2 particles thus treAted, though appearing morphologi- Rehovoth (Israel).
cally intact, have lost their aýtltty to form plaques.
Using Isotopically labeled (p 3 2 or S35) phage, it was dem- EFFECT OF A PERIODIC POTENTIAL ON A DEL.N-
onstrated that T2 inactivated irreversibly by polylysine ERATE FERMI GAS, by S. Moszkowskl and L. Wilets.
adsirbs normally to Escherichia colt B, and injects its J.n. 18, 1962, 23p. (Technical note no. 14) (AFOBR-
DNA into the host cells. The adsorption of the Irreversi- 2390) (AF 61(052)337) AD 27-315? unclassified
bly inactivated phage on E toli B was not accompanied by
death of ihe host cell. In the Infected cells, induced bio- The effect of a periodic potential on the particle and
synthes-s of a-galactosidase could be effected. Marker energy density of a degenerate Fermi gas Is considered.
rescue experiments in which T4r, (wild type), irreversi- It is found that for a weak and long wavelength potential
bly inactivated by polylysine, was crossed with intact the inhomogeneity correction (deviation from the Thomas
T4rII, and irreversibly inactivated T2hr.2 was crossed Fermi statistical model) to the kinetic energy density is
with intact T2h'r÷ (wild type), revealed that the genome of Ordy 1/9 as large as the Weirsacker estimate. The po-
of the inactivated phage contributes no markers in mixed tential energy density due to Majorana exchange 2-bod7
Infections. The same conclusion was drawn from genetic interactions of short range is also given to a high z-ccu-
recombination experiments using irreversibly inactivated racy by the statistical model; the corrections are only
T2hr 2 2 and intact T2h~r (wild type). 1,13 as large as for a short range Wigner (ordinary)

Interaction. For the analogous 2-dimensional Fermi gas,
the inhomogenetty corrections vanish at least to high

3234 order unless the periodic potential conta~ns short wave-
length components. Relevance to the problem of the

Weizmann Inst. of Science. [Dept. of Biophysics] nuclear surface Is discussed.
Rehovoth (Israel).

INACTIVATION OF ESCHEIUCHIA COU BACTERIO- 3236
PHAGE T2 BY POLY-L-LYSINE. I. NATURE OF THE
INACTIVATION PROCESS, by C. Shalitin, D. Danon, Weizmann Inst. of Science. Dept. of Physics,
and E. Katchalski. [1962] [14]p. Incl. illus. diagrs. Rehovoth (Israel).
refs. (Sponsored jointly by Air Force Office of Scientific
Research under AF 61(052)391 and National Institutes of UNITARY SYM.METH OF STRONG INTERACTIONS, by
Health) Unclassified C. A. Levinson, H. J. Lipkln, rud S. Meshkov.

Feb. 15, 1962 [151p. incl. diagrs. tables. (Technical
Published in Arch. Biochem. and Blophys., v. 99: note no. 15) (AFOSR-2527) (Sponsored jointly by Air
494-50)7, Dec. 1962. Force Office of Scientific Research under AF 61(052)337

and National Science Feundation) AD 280021
Interaction of coliphage T2 with poly-L-lysine was in- Unclassified
vestigated. T2 suspended in saline loses Its plaque-
forming ability in the presence of polylysine. Inactivation Alsopublished In Phys. Ltrs., v. 1: 44-49, Apr. 15,
is fast, about 80-903 of phage being Inactivated within T5
1 nin, and practically independent of temperature within
the range 0-37°C. Study of the effect of pH and Ionic The purpose of this note Is to point out various expert-
strength on the extent of phage Inactivation revealed that mental implications of the Octet model and the Sakta
the interaction between phage and basic polypeptide is model classification schemes for elementary particles.
largely determined by the electrostatic attraction between In particular, reaction amplitudes and some of the
the negatively charged virus and the positively charged recently observed resonances ate discussed. The
polypeptide. Partial reversion of the inhibitory effect methods employed are similar to those used previously,
of poly-L-lysine on the growth of T2 could be carrie,. out which were concerned w, _h the consequences of the
by incubation with trypsin or with polyaspartic aria. Sakata model. The Octet model as well as the ,¢kata
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model astigns ths -m•elns to a (1, 1) representation o.' Lipkin and others. j19621 [lip. (Sponsored jointly by
tb& vou M-%, Howa4,er the Octet model difftern from Air Force Office of Scientific Resta: ch under [AF 61-

the S&kta model in the baryon assignments. The Saketa (052)337] and National Science Fouidetion)
moa" ssigns the n, p and A to the (1, 0) symmetry and Unclassified
makes no *-jitett statements about the remaining baryons. Published in Phys. Ltra., v. 1: 125, May 1962.
The Octet model as"gns the 8 baryons n,p, A, 17,a 0 0
r, E and 70= to thr (1, 1) l7 fimetry. The reaction p +- KI + KI is strictly forbidden

according to the Sakatm model of unitary symmetry. The
3237 obseroption of this reaction recently reported by the

Cern and CollUge de France groups is interpreted as

Wetnann Inst. of Science. Dept. of Physics, eudence against the Sakata model.
Rebovoth (Israel).

3240
UNITARY SYMMETRY AND NUCLEON-ANTNCLEON
ANNIHILATION, by C. A. Levinson, H. J. Lipkin, and Western Ontario U. Dept. of Chemistry, London (Canada).
5. Meshkov. 'Mar. 7, 1962 [5]p. incl. table. (Technical
note no. 16) (AFOSR-2697) (Sponsored jointly by Air THE PHOTIOCHEMICAL SYNTHESIS OF 1, 5-DIPETONES
Force Office of Scientific Research under AF 61(052)337 AND THEIR CYCLIZATION: A NEW ANNULAT[ON
ad National Science Flundation) AD 2C983 PROCESS, by P. de Mayo, H. Takeshita, and A. B. M.

Unclassified A. Sattar. [19621 [lip. incl. diagr. (AFOSR-2164)
(AF AFOSR-61-6) Unclassified

Aloprbltshedic Phys. Ltrs.,* v. 1: 307-308, July 15,

1 . v1 3Also published in Proc. Chem. Soc. (London): 119,
Mar. 1962.

Predictions of the ratios of kaon pair production cross
sections from nucleon-antinucleon annihilations are made Irradiation 45 hr with an 80-w lamp of a 12% solution of
according to both the Sakta and the Octet models. AcCH2Ac in cyclohexene gave the diketone (78% yield).

and this was cyclized by base in 95% yield to A 5:3 mix-
ture (analyzed by gas-liquid chromatography). Similar

3238 results were obtained by using cyclopentene, I-methyl-
cyclohexene, or 1-octene in place of cyclohexene. When

Netmann Inst. of Science. Dept. of Physics, isopropenyl acetate vas irradiated in the presence of 1,
Rebovoth (Israel). and the resulting diketone cyclized with base, AcOH was

eliminated with the formation of m-5-xylenol. A mecha-
NUCLEAR MANY-BODY PROBLEM WITH NON- mam is proposed for both the reactions.
UNIFORM DENSITY. I. THEORY, by D. S. Koltim and
L. Wilets. [1962) [01p. incL refs. [AF 61(052)337]

Unclassified 3241

Published in Phys. Rev., v. 129: 880-888, Jan. 15, ! )63. .'estern Ontario U. Dept. of Chemistry, London (Canada).

The many-body problem for nuclear matter Is considered THE PHOTODIMERS OF ly-PYRIDONES, by W. A. Ayer,
under the constraint that the density of the system vary R. Hayatsu and others. [1961] [61p. incl. diagrs. table.
periodi-.ally in space; this is equivalent to the problem of (AFOSR-2198) (AF AFOSR-61-6) Unclassified
nan ,xternal periodic potential. The method of Martin,
Schwiuter, and Puff is employed to derive, through Alspublished in Tetrahedron Ltrs. No. 18: 648-653,
second order in tVe amplitude of the density ripple, a re;t 1961.
of tractuble e..tions for the energy of the system. No
new approxmations are needed beyond those already Lack of high .ntensity bands at X 253, 255 rm (log r 3.69,
assumed for the uriform density case. The model ex- 3.73) In the spectrum of ri-pyridone dimer (I), its N-Me
hibits some interesting cimplicatlons of the finite nurlear derivative and other dimers, but present In structures
problem, and yet possesses sufficient simplicity for solu- containing the system C: C. N. CO, and lack of a band in
btlity. In the long-wavelength limit, an expression oh- the infrared compatible with that expected of a vinyl
tains for the explicit dependence of the energy on the den- lactam, excluded the structure proposed and also the
sity gradient: this relationship Is useful in a study of the 1, 2,1,4- Dtels-Alder type adduct, but strongly suggested
nuclear surtace problem. Numerical calculations are formation by 1,4-addition of the components themselves.
planned. Irradiation of 4-methyl-N- methylpyridone gave a dimer

(Ii), -m p 260° (decom--sition), doublet 8.15 r, 1:2
vinyl-methine protons r:.7,wing the position of the C-Me

3239 group on a double bond terminal as a result of 1, 4- addi-
tion. Irradiation of 6-methyl-N-methylpyridone gave

Weizmann Inst. of Science. [Dept. of Physics] a dimer (MI), m p 210-212" (decomposition), single
Rehovoth (Israel). bard at 8.37 r, 2:1 vinyl-methine protons, indicating the

quaternary nature of the Me group. Structures for the
A REAC7TON FORBIDDEN BY THE SAKATA MODEL dimers were discussed from the standpoint of dipole
OF UNITARY SYMMETRY, by C. A. Levinson, H. J. measurements and nuclear magnetic resonance spectra.
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3242 Alsopublshed In Canad. Jour. Chem., v. 4 1: 440-44^,
Feb. 19M3.

Western Ontario U. Dept. o• Chemistry, London (Canada). The irradiation of acetylacetone in the presence o* oct-
THE PHOIOI-O)IDATION OF PYRR-)LE: A SIMPLE 1-ene, cyclopentene, cyclohexene, and 1-methylcyclo-
SYNTHESIS OF MALEMIDE, by P. de Mayo and S. T. hexene gives substituted heptandiones. Tcse dtieWtones
Reid. [1962] [lp. incl. refs. (AFOSR-3909) (AF may then be cyclized with acid or base. Irradiatioan of
AFOSR-61-6) Ur~classlfled lsopropenyl acetate and acetylacetone gives, after

cyclizatlon, m-5-xylenol. The mechanism of the reac-
Also published In Chem. and Indus., No. 35: 157' - tion is discussed: it represents the first cyclo-addttioa
"1'577, Sept. 1, 1962. to an isolated ethylenic linkage. (Contractor's abstract)

Photooxidations of pyrroles have, with 2 exceptions, pro-
duced tars. Wasserman and Liberles reported '-terest- 3245
tng products from oxidation of tetrapyrrole, ana
Bernheim and Morgan obtained from oxidation of pyrrole Wesatern Ontario U. Dept. of Physics, London (Canada).
(1) a crystalline compounL which analyzed approx like
succinimide, though not it, and gave NH3 and succinic ALLOWWD TRANSITIONS, by R. W. Nicholls and A. L.
acid upon alkaline hydrolysis. A 0.1% aqueous solution Stewart F1962] [32k. Incl. diagrs. tables, refs.
of I, containing 2.5 mg-% eosin, shaken and Irradiated (AFOSR-JI0i) (AF AFOSR-61-86) AD 400463
with a 100-w lanz.p rapidly took up 1 mol of 0. Evapora- Unclassified
tdon of the solvent at room temperature, extraction of the
residue with M. 2 CO, and crystallization from the same Also published In Atomic and Molecular Processes, ed.

by D. R. Bates, Academ!c Press, New York, 1962,
gave the hydroxyketopyrolidine n (R = H), zi•. p. 102-2.5 p. 47-78.
(32%). Inf-ared bands at 1650 and 1590 cm- 1 supported
structure II. Similar oxidation of N-methylpyrrole gave Atomic and molecular line strengoh calculation methods
TI (R = Me), m.p. 84-5' (48%). Contratry to the report are explained, and transition probability measurements
of Bernhetm and Morgan, this oxidation proceeded to the are discussed.
same extent and at about the same rate as that of I.

3246
3243S~Western Ontario U. Dept. of Physics, London (Ca•'a&•).
Western Ontario U. Dept. of Chemistry, London (Canada).

CONDON PARABOLAE IN MOLECULAR SPECTRA., bY
PHOTOCHEMICAL SYNTHESES, 5. SULPHENFS AND R. W. Nicholls. 1962, 2p. (AFOSR-JI17) (Sponsored
PHOTOCHEMICAL INTERMEDIATES, by J. P. King, jointly by Air Force Office of Scientific Research under
P. de Mayo and others. [1962] [8kp. Incl. dizgrs. table, AF AFOSR- 61-68, National Research Council of Canada,
refas. (AFOSR-J242) (AFAFP)SR-61-6) AD 400847 and Ontario Research Council) AD 400195 Unclassified

Unclassified
Also published in Nature, v. 193: 966-967, Mar. 10,1962.

Alsoypublished in Canad. Jour. Chem., v. 41: 100-107,
Jan. iU A simple derivation of the Franck-Condon locus is

discussed. This is based on a knowledge of molecular
The present status of sulphenes (R'R"C:90 2 ) as stable potentials and their vibrational energy levels. This
entiter or chemical intermediates is discussed. The problem Is not only of academic interest but also las
early report by Locher and Fierz (Helv. Chim. Acts, practical applications in the tdenttficp.tlon and location of
v. 10: 642, 1927) of the preparation of a stable crystal- new strong bands which lie on the locus.
line sulphene has been Investigated; it is concluded that
their claim Is unfounded. The irradiation of unsaturated
sultones in the presence of methanol is shown to give 3247
sulphonic esters: the corresponding thermal reaction of
sultones Is known to lead to sulphonic acid derivatives. Western Ontario U. [Dept. of Physics] Londoyi (Canada).
It is proposed that the irradiation of unsaturated sultones
yields sulphenes, which then react with the medium. THE EFFECT OF ;A.C2.t RGE CIDOr'-IONS ON THE
(Contractor's abstract) INTENSITY OF THE NITOGE-N KSECOND POITVWE

SYSTEM (Abstract), by D. C. Tyte. [1962] [lIp.
(AF•SR-50C5) (AF A _R-62-236) Unclassified

3244
Presented at meeting of tfhe CLnLian Association of

Western Ontario U. vept. of Chemistry, London (Canada). Physicists, Laral U., iebec Cib[ (Canada), June 6-9
W1962U.

PHOTOCHEMICAL SYNTHESIS. 6. THE FORMAT7ON
OF HEPTANDlONFES FROM ACETYLACETONE AND The relative intensities of the nitrogen second positive
ALKENES, by P. de Mayo and H. Takeahita. [19621 system have been measured In a discharge through nitro-
[10]p. incl. dlagrs. refs. (AFOSR-J281) (AF AFOSR- gen under a wide range of current densities and in a doi-
61-6) AD 400848 Unclassified charge through a wide range cd heliem-nitrogen mir-ures.
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Results Inthc-te a smal systematic variation with condi- tions have been made on the spectral features of the
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3248Westrn Otari U. DeptofProductso Lnof (Canada).
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A3 ,~ 13319 31,) and (7) N(Eg)- N+('+ 255

Ali,, B2-- , ?211g, C27'). Finally a study of the geome- Western Ontario U. Dept. of Physics, London 1Canxuk).
try in the v'-v" plane of loci of the local maxima of
Franck-Condon factors Is reviewed. This has Immnediate FRANCK-CONDON FACTOR SURFACE FOR THE

app~lication to identification of molecular spectra. iB 3 nIu , -x 1 ~g) BAND SYSTEM, by R. W. Nicholls.

[1962] [21p. incl. diagr. refs. (Sponsored jointly by
3253 Air Force Office of Scientific Research under AF AFO8R-

62-236, National Resafrch Council of Canada, Office of
Western Ontario U. Dept. of Physics, London (C-Anda). Naval Research, and Ontario Research Foundation)

Unclassified
FRANCK-CONDON FACTORS AND r-CENTROIDS 'ID
HIGH VIBRATIONAL QUANT'UM NUMBERS FOR THREE Published In Jour. Chem. Phys., v. 38: 1029-14030,
BAND SYSTEMS OF CO+ AND ABSOLUTE BAXNDe-FT'3
STRENGTHS FOR THE COMET- TAIL SYSTEM, by R.
W. Nicholls. 11962] 112kp. incl. diagra. tables, refs. A representation is gi.ven of the 3 dimensional Franck-

* (AFOSR-.i223) (Sponsored jointly by Air Force Office Condon factor surface in the range 0 < v1 < 30; 0 - v" <
of Scientific Research wnder AF AFOSR-62-236,
Department of Defencc Productiojn of Canada, National
Research Council of Can-da, Office of Naval Research, 35
and Ontario Research Council) AD)400442 35

Unclasified Western Ontario U. Dept. of Physics, Londron (Canack).
Also p-iblished in Canad. Jour. Phys., v. 40: 1772-1783, FAC-ODNFCDSF~MKENDNA

POTENTIALS FOR BANDS OF THE SCHUMANN- RUN4GE
4Franck- Condon factor and r-centroid arrays computed to SYSTEM OF 02, by W.* IL Jarmain. [1962][31p. tuci.

high viLbrational quantum numbers for Mors~e tentials tables, refs. (9ponsored jointly by Air Force Cambridge
CO' omeiati a..Research Center; Air Force Office of Scientific Researchare displaye fo hfO'imtal A1 r'I Lnder AF AFOSR-62-236, Department of Defence Pro-

negative (B'!-X2V), and Baidet-Johnson (B2V-.A 2 111 ) juction of Canada, National Research Council of Canads,
band systems. Estimates of band strengthr are made and Office of Naval Research) Unclassified
for CO' comet-tail bands, (Contractor's abstract) Published in Canad. Jour. Phys., v. 41: 414-416, Feb.

32543
3254 Preliminary Franck- Condon facto'.s for the Schumann-

Western Ontario U. Dept. of Physics, London (Canada). Rucge system of 0 , based on Klein-Dunhamn potentials,
are reported and cgzpared wth those obtained using the

EINS-EIN A COEFFICIENTS, OSCI-LLATOR STRENGTHS Morse function.
AND ABSOLUTE BAND STRENGTHS FOR THE N2
SECOND POSITIVE AND N2 FIRST NEGATIVE SYSTEMS. 3257
by R. W. Nicholls. [lIt62] [4]p. incl. tables. (AFOSR-
J758) (AF APOSR-62-236) AD 414043 Unclassified Western Ontario U. Dept- of Physics, London (Canaft).

Also _ubltshedin Jour. Atmos. and Terrest. Phys., PHOTOELECTRIC INTENSITY MEASUPEMENTS
v. 5: R6T-frn--pr. 1963. UPON BANDS OF THE SIN (A2ý-X2F) SPECTRUM. 1)-
The need for absolute transition probability data for A. E. Stevens and H. 1. S. Ferguson.. (1962] [6]p. Inc.
atomic and molecular spectra which are Important In diagrs. table, refs. (Sponsored jointly by A- -. Force
atmospheric physics and astrophysics has stimulated ex- Cambridge Research Center; Air Force Office of Scien-

peietland theoretical work In a number of labora- tIfIc Research under AF APOSR-62-236, Department of
perimesIn thia oerltieItniy esrmnso Defence Production of Canada. Natiortal Research Coon-

banes In the irsnte regative intnsit2 mesre ment s cil of Canada, Office of Naval Research, and Onttrio
bad fte j is ngtv ndN eodpositive Rsac onain nls-fe

sy.stems and vibrational lifetime measurements for theRearhFudto)ncasfd
upper states of these systems are usoed to derive the 3 Pbihdi aa.Ju.Py. .4:20 4,Fbabsolute transition probability parameters: Einstein A PulseTiRYa.Jor hs, .4:20-4,Fb
coefficient band oscillator :,t~rength and band strength for
all accessible ba-.ids of the systems. The SIN Bh'-x~r.+ (3800-5200A) spectrum was txd ted

by continuous ini..-'.'Ictlon of S1C14 in trace amounts Into
the afterglow prodact- 1~ ,y ml crwave excitatikon o nitro--
gen. Relative intensities of 21 bands were m-eassred
photoelectrically and interpreted with the AMd of Franick-
Coadon factors q,.. .. in terms of the variation of the
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electronic transition moment Re(r) with internuclear afterwards. The decay distributions from a mixture of
separation r. It was found that Re(r) could be repre- Hg°÷ and MnO4 " ions In solution and the Hg÷÷ ion in

"uted empirically by R (r) - const. (1 - 1.27r + 0.412r 2 ), separate solutions with CI" and CIO4 indicated an

1.35 r f 1. 17A. (Conactor's abstract) association taking place between the negative and positive
(ons. (Contractor's abstract)

3258
3260

W-,,tern Reserve U. Dept. of Physics, Cleveland, Ohio. Western Reserve U. [Dept. of Physics] Cleveland, Ohio.

FURTHER COMMENTS ON ACCIDENTAL COINCI-
DENCES IN FAST-SLOW COINCIDENCE SYSTEMS, by POSITRION ANNIHILATION REACTIONS IN CONDENSED
E. B. Shera. [1961] 1lp. (Sponsored jointly by Air MATERIALS, by J. D. McGervey. Final rept. July 1,
Force Office of ScLientfic Research under [AF 18(603)61] 1960-June 30, 1962 17kp. tncl. diagrs. (AFOSR-3542)
and National Science Foundation) Unclassified (AF 49(638)760) AD 286667 Unclassified

Published in Nucl. Instr. and Methods, v. 12: 198, June Meastrements were made of the lme distribution of
"1W61. positron annihilations in aluminura, tin, copper, titanium,

and zinc. All of these metals meatsured to date have
The assumption of itr.dependence in regard to a 2-fold shown a long lived component. This component, which
fast-slow coln-c-Ience c.rcuit leads to the omission of a is still unexplained, contains from 5 to l0% of the total
term due to the finite resolving time of the fast coinci- counts, with a mean life of about 4 x 10-10 sec in all the

dc2 -metals measured. The presence af the long lived com-
dence circuit: N1 i 2 tfNIN 2 , where k 1 is the resolving portent is deduced from an extremely small number of
time_ of the ftst coincidence circuit and N1 , N2 are the counts. Nevertheless these counts are significantly

above the background If eel; the counting rate in the peak
counting rates from the amplitude selectors. Thits term was about 5000 times the backgrouni Short mean lives
represer's a major contribution to t.he actual random rate in these metals were determined by subtracting the
in most experiments. When 2stimating the magnitudes of counts in the extrapolated long lived component and meas-
the remaining accidental terms, the effect of dead times uring the slope of the remaining distribution. Data are
in the detectors and in the electronic circuitry before the being obtained on the angular distribution of annihilation
"slow coin-Idence circuit should not be neglected. These radiation from alloys. The angular correlation method
ternms represent processes in which 2 successive events gives a direct experimental determination of the Fermi
occur in the same detector -rtthin the resolving time of energy of the conduction electrons. the major difficulty
the slow coincidence circuit. If the detector or circuitry with the method ts that in many alloyi: of interest a large
is inoperative ftr an interval following an ev,'., thte number of positrons annihilate with core electrons
accidental counting rate from such processes will be rather than conduction electrons, and it is necessary
correspondingly reduced. Indeed, if the dead time of to subtract this component in erder to obtain the curve
the detectors is longer than the resolving time of the slow for conduction electron annihilation. (Contractor's
coincidence circuit, these processes contribute nothing abstract)
to the random rate.

3259 3261

Western Reserve U. [Dept. of Physics) Cleveland, Ohio. Western Reserve U. [Dept. of Physics] Cleveland, Ohio.

MEAN 11VES OF PORITFINS IN AQUEOUS SOLUTIONS, CONTACT POTENTIAL OF CADMIUM SULFIDE, by J.
by J. E. Jack&.n and J. D. McGervey. [1962] [1 -1p. C. Erskine and S. Machlup. [1962) 12p. Incl. diagrs.
IcL. tUrs. table. (AFOSR-3541) (AF 49(638)760) 'AF 49(638)760] Unclassified

AD U2619 Unclassified
.1res nted at meeting of the Amer. Phys. Soc., Toledo,

Also ublished in Jour. Chem. Phys., v. 38: 300-403, O'iio, May 4-5, 1962.
Jan. 15, 1953.

in Bull. Amer. Phys. Soc., Series
By measurement of the time distribution of positron Iv. 7: 2588,Nov.23, 1962.
annihilations in aqeous solutions, i'ection rates hr
oxidation of positronium by the ions MnO4-, 103 , and The Kelvin method has been used to measure the contact

Hg+' have been determined. In strong oxidizing solutions potential between a c-cut CdS crystal (both +c and -c
faces) and a reference (platinum or gold) electrode. The

the mean ' Ve of .the positrons reaches a lower limit of Brattain-Bardeen cycle of ambient gases gave poor

4.3 x 1010 sec; the short lifetime r 1 In water was meas- reproducibility; and! N2 - H2S - N2 - S02 cycle became
ured and found to agree with this value. A Pb(C10 4 )2 - reliable after 2 or 3 cycles, giving a difference of sur-
31120 solution reduced the Intensity 1 witi no significant face potentials of about 50 mv (the matte -c surface more

electropositive than the shiny +c). After 4 or 5 cycles,change In the long life r2, an effect previously observed the contact potential (relative to Pt) of both surfaces

in nitrate solutions. This may mean that in these 2 cases varied between 0.4 and 0.5 v. The potentials approached
oxidation %,n occur before Ps is thermalized but not each other after repeated cycling (producing visible
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deposits of sidfur on the -c face). These results are in STRATEGY. FInLl tecnnlca! documentary rept. 'r9i2]qualitative agreement with predictions based on pierzo- 41p. Incl. refs. (AtOSR 2710) (AF 4W6'.18'357'
electric, x-ray diflaction, and solution potential data AD 278551 Unclassift +.d
for IH-VT compounds having wurtzite structure.

A report in made of w"ork directed toward the develop.-.

ment of a general theory of documentation which Will
3262 enable mathematical analyses of the basic principles

underlying techniques of Information retrim:l. T'o
Western Reserve U. [Dept. of Physics] Cleveland, Ohio. basic lines have been followed In these studies. The

first Is that of Investigating existing Information syatetos,OXIDA TION OF POSITRONE[UM (Abstract), by J. E. analyzing and comparing their in such a way as to provide
Jackson and J. D. McGervey. [1962] [lip. [AF 49(638)- dstt ipon which hypothebes may be tested. Th.. maybe
760] Unclassified referred to as the -practical" approach. The second

is that of mathematical and logical investigation of d^.cu-
Presented at meeting of the Amer. Phys. Soc., mentation in the abstract, developing the mod-ls and the
Washington, D. C., Apr. 23-26, 1962. hypotheses which are to be used in working toward a

general documentation theory; this is referr'ed to its
Published in Bull. Amer. Phys. Soc., Series HI, v. 7: the "theoretical" approach. The practical approach has
37, Apr. 23, 1962. beea followed in the study of devices, procedures, andoperations used in information retireval, The theoretical
The oxidation of Ps has been observed in the oxidizing approach has been applied to studies in i:ystems and
solutions KMnO4 , 1Q03 , and HgCl 2 . The variation of the operations analyszs. Citations with a, nracts are given
long mean life with concentration shows that the oxddation for 30 publications resulting from thes.! studies.

probability per unit time is proportional to the Voncentra-
tion of the )3xiddzlng ions (MnO4 -, 103-, and Hg•÷). The 3265
short mean life in water was mec -ured and found to be

(0.41 * 0.03) x 10-9 sec. equal to the "long" mean life Western Reserve U. [School of LIbrary Science]
in highly concentrated solutions, as expected. The oxida- Cleveland, Ohio.
tion rate for various tons, negative as well as positive,
depends on their chemical- oxidation potentials. It was INFORMATION RETRIEVAL ON THE GE-225
found that in solutions of Pb(C10 4 )2 - 3H,)O the Intensity of COMPUTER, by J. Belzer. [1962J [91p. incl. diagrs.
the long-lived component decreased with no measurable [AF 49(638)3571 Unclaissified

change in the long lifetime itself. A similar result was
obtained for NaNO3 g.olutions by Green and Bell. The Published in Information Retrieval in Action; Proc. of ao.ddtin otntalo€P24 tscoe'0ta fN3" and Conf. , Western Reserve U. , Cleveland. Ohio (Apr. 10--

18, 1962), Cleveland, Western Reserve U. Press, 190,
is smaller than that of the other oxidizing tons: thus, it p. 31-39.
may be that in these solutions pobitrontum can be oxiddzed
before it is thermlited, but not afterwards. In an automatic retr-teval system there are two Important

parameters: the efficiency of the system, and the effec-
tiveness of the system. The efficiency of the system

3263 depends on the computer technique In performing the
searches rapidly. This is accomplished by scoring the

Western Reserve U. School of Library Science, termas In the documents which are required in the q,.e&--
Cleveland, Ohio. tions and thus by-passing the need for comparisons of

each term In the question with each of the terms In theTEST PROGRAM FOR EVALUATING PROCEDURES FOR documents..tlso, for reasons of efficiency the sytem

THE EXPLOITATION OF UTERATURE OF INTEREST y1elds document numbers only, as answers to questions.
TO METALLURGISTS. V. THE SE.M.NTC CODE The effectiveness is accomplished by great depth in
TODAY, by J. L. Melton. 1196:!] [901p. ,ncL- dtag-rs. diocument analysivs and indexing Its co•ntent by concept
tables. (AFOSR-1210) (Sponsored jointly by Air Frrce rather than words. This approach requires a sequential
Office of Scientific Research under AF 49(638)357 and type system rather than the aspect type.
National Science Foundation) AD 263126 Unclassified

Also published in Amer. Doc., v. 13: 176-181, Apr. 3266

Western Reserve U. School of Library Science,
For abstract see item no. 3133, Vol. V. Cleveland, Ohio.

"NEED--KNOW", by A. J. Goldwyn. [1962] [41p.
32654 incl. Illus. (AF 49(638)357) Unclassified

Western Reserve 'Ll. [School of Library Sciencei Published In Library Jour.. v. 87: 1351-1354, Apr. 1,
Cleveland. Ohio. T[cn,

THEORY OF DOCUMENTATION AND SEARCHING The operator or an Information system muit establish
ard maintain a control over the use of this file. "Need
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to Know" ts used here to designate a formal test designed 18, 1962), Cleveland. Western Reserve U. Press. 1963,
to protect this control. From the user's point of view, p. 183-197.
rich a test, if arbitrarily set, may be unfair if It denies
to him the right of access to a needful product. Some Useful grouping of texts depends on the stability of
testz are Implicit in the nature of any system: these interests of the users. Since the task of the documentalist
include x corporate or governmental right to restrict Is to supply a particular person with a particular text,
access to ceratin information. Beyond this, however, the theory must begin to work In terms of particular people
|pe,-ator can ask fli the question be answerable, that it and places, with the result that the methods and materials
be based on a real need, and that It be expressed in of documentation are Inherently imprecise and Incomplete
xppropriktely formujated terms. The first task of mathematics in this situation is not to

use more powerful mathods to refine results, but to
represel ! what are deemed to be the essential formal

3267 documentary characteristics. In this applicat~on, con-
structivist mathematics will probably prove most useful.

Western Peserve U. [School of Library Science]
Cleveland, Oh.o.

3270
PERTINENCY OF SEARCH RESULTS TO COMPUTER
OUTPUT, by J, L. Melton. [1962] [9k. [AF 49(638)- Western Reserve U. School of Medicine, Cleveland, Ohio.
351• U:Mclassifled

SPINAL CORD AND ACTH RELEASE IN ADRENAIr
Pdblished in Information Retrieval In Action; Proc. of a ECTOMIZED RATS FOLLOWING ELECTRICAL STIMULA-
"'of:',"W"•itrn Reserve U., Cleveland, Ohio (Apr. 16- TION, by E. S. Redgate and N. D. Lipscomb. [1961]
15, 1962), Clevelaud, Western Reserve U. Press, 1963. [4]p. Incl. tables, refs. (AFOSR-1647) (AF49(638)443)
p. 191-169. Unclassified

The determination of p~ertinence of search result In rela- Also publ'shed In Endocrinology, v. 70: 263-266, Feb.
!ion to computer output is extremely difficult. Even 1962.
though the.computer output may be completely relevant
:o a queston, the competent information elements are Rapid ACTH release *ollowilng stimulation of an extremity
no, likely to bz zqually useful. Some of the problems to has been proposed to occur by mediation through vascular
be consideted are the environment of the question, the and neural paths. The vascular paths presumably in-
backgrourA antd needs of the questioner, and the order of volve release of substances into the blood at the site of
presientation of the information elements, stimulation which subsequently release ACTH from the

pituitary. Blood ACTH levels in adrenalectomlzed rats
were measured by the adrenal ascorbic acid methcs. in

3268 hypophysectomlzed rats. The contribution of the vascu-
lar path to the mediation of ACTH release was estimated

Western Rvserve U. [School of Library Science] by assaying aortic blood for ACTH content after elec-
CieveIard, Ohio. trical stimulation of the hindlegs of 3-hr and 48-hr cord-

sectioned rats. No response to the flow of electric cur-
PROBABILITsIC MODELS IN INFOPRMATION RE- rent through the hindlegs was observed. It was con-
TRIEVAL, by W. Goffman. [19621 [a6k. [AF 49(638)3S7] cluded that no contribution to ACTH release was rendered

Unclassified oy the vascular path. In contrast, electrical stimulation
of the Intact neural paths In the forelegs of cord-sectioned

Published in Informat~on ReLtreval in Action; Proc. of a rats resulted in ACTH release equivalent to that oh-
Con.,-We-stern Reserve U., Cleveland, Ohio (Apr. 16- served In Intact cord rats. This Indicated that absence
'8, 1962), Cleveland, Western Reserve U. Press, 1963, of ACTH release in response to hindleg stimulation was
p. 155-130. not the result of depression of ACTH release mn the cord-

sectioited adrenalectomized rat preparations.
After some peeltmlnary remarks on mathematical model,
in general, a model of an inforr.ation retrieval system is
developed based on certain assumptions and leading to 3271
first and second approximations of the optimal answer.

Western Reserve U. School of Medicine, Cleveland. Ohl.

3269 SPINAL CORD AND ACTH RELEASE IN ADRENAX
RATS, by E. S. Redgate. OLt. 1961 [l0]p. Incl. tables.

Western Reserve U. School of Library Science, (AFOSR-1650) (AF 4V(638)443) Unclassified
Clevweland, Ohio.

The task of delineating the pathways by which ACTH
SIMILARITY AND STABILITY OF TEXTUAL INTERESTS, release is mediated is hindered by the tremendous vanety
by R. A. Fairthorne. [1962] [15kp. [AF 49(638)357] of stimul which Induce ACTH release. Investigators

Unclassified have proposed mediation by neural pathways and by
chemical factors. To assess the relative ACTH re-

Published in Information Retrieval In Action; Proc. of a leasing effectiveness of neural and vascular paths, the

Coot,., T•' ern Reserve U., Cleveland, Ohio (Apr. 16- thoracic cord-sectioned rat was chosen. The
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effectiveness of the vascular path front periphery to Following the direct Infusion of highly labeled [S3 5 ]cys-
pituitary was tested by measuring ACTH release attendant teine into the third ventricle of the brain of the dog, It
upon hindpaw stimulation, while the neural path effective- was possible to Isolate minute quantitites (0,06 to 2.0
ness could be estimated in cord-sectioned rats by stimu- uy,) of 05vasopresn
latlon of the normally innervated forepaws. Previously cellular structures. The i()topic purity of each labeled
the data 3upported the conclusion thai spinal paths are vasopressin fraction was confirmed by extensive ton
esscntial while there was no support for a blood-borne exchange chromatography and degradative procedures.
chemical mediator originating at the site of stimulation. e cotr yn edtive pocedu6es.
ACTH depression was considered in detail and lead After the continuous Infusion of [S3 5 ]cysteine for 3-6 hr,
accidently to the obaervation that fasted rat,, respond vasopressin associated wita the neurosecretory prticles
with elevated blood levels of ACTH which are significantly always had the lowest specific activity. Vasopreesin
above those of the fed rats. molecules with high specific acqtvitlee were associated

with 2 particulate fractions,; namely, the crude hypothal-
amic nuclear fraction (600 g, 1 rain) and a arge-granule

3272 fraction j10.500 g, 15 min). Further fractionation of the
large-granule and microsome fraction with deoxycholateWestern Reserve U. School of Medicine, Cleveland, Ohio. indicated that vasopressin with the highest specific ac-
tivity was associated with the membranous (deoxycholate

MEDIATION Or ACTH RELEASE BY STRUCTURES IN soluble) components rather than with the ribosome rich
ISOLATED CAT BRAIN. by E. S. Redgate. Oct. 1961 fraction. In contrast to th,! incorporation of [S3 5 ]cyateine[6]p. incl. lables. (AIOSR-1652) (AF 49(638)443) into vasopressin, the proteins with the highest specific

Unclassified activity were found in the fraction containing the neuro-
secretory particles. When [H3 jleucine was Infused IntoThe sea:dable data suggests that posterior hypothalame c the third ventricle Instead of [S3 5 ]cysteine, the proteinsand mtdbrain neurons increase ACTH output while associated with the mnicrosomal fraction had the highestlippocampal, anterior hypothaiamus, and cortex Inhibit specific activity.

ACiH ottput. The present experiments are concerned
with testing the affect of these neural structures on
ACTH output from the isolated brain cat preparation 3274
which it elicited by electrical stimalation. The choice
of this preparation was dictated by 2 primary considera- Western Reserve U. School of 'Iedicine. Cleveland, Ohio.
tions: neurophysiokgical procedures such as stimulation
ard ablation can be carrikd out In the absence of inter- STUDIES ON THE INTRACELLULAR DISTRIBUTION OF
ference ol secondary effects mediated by neural paths to VASOPRESSIN, by H. Sachs. [1962] [9jp. Incl. diagrs.
periphery; and the procedures can be carried out In the tables, refs. (AFOSR-,836) (Spor.sored jointly by Air
absence of anesthesia. The carotid sinuses were Force Office of Scientific Research under AF 49(638)764
denerv•ated, nodose and superior cervical ganglia extir- and National Institutes of Health) AD 416518
pated. Recordid. electrodes were piaced on the lateral Unclassified
gvrus and the middle ectosylvian gyrus. A stimulating
electrode was placed at various sites in the midbrain Also published in Jour. fieurochem., v. 10: 289-297,
and pors. The splnal cord was sectioned at the C- I
level and ether anesthesia discontinued Positive pres-
sure respiration was instituted with 5% CO 2 , 95% 02, Homogenates of dog hypothalamo-mcdian eminence
Since blood from the anterior cavernous sinuses as well (HME) were centrifuged to remove nuclei and cell debris.
as many other structures in the head drain through the The 70, 000 g pellet frorm :his supernatant contained 40-
posterior facial vein, this r.lo( I was collected for ACTH 50% o1 the --asopressin activity and was rich in neuro-
assay. Tegmental stimulation at sites capable of evoking secretory particles (NSP). The NSP fraction from HME
typcal ar)usal responses is associated '-'-eased rontalned only 20% of the vasopressin content of neural
ACTH output. Stimulation at other site -ebral lobe NSP fraction. Vasopressin In NSP could be con-
peduncles is associated with nether ai ICTH centrated 5-fold by centrifugation In a sucrose gradient.
release. Subcell.il. r distribution of protein, nucleic acid, cyto-

chrome ox.dase and 1-glucuronidase were also studied
but no corralation could be made with vasopresskn dis-327.3 tribution.

Wes:ern Reserve U. Scho•: of Medicine. Cleveland, Ohio. 3275

"1 A•-O2RFSSIN BIOSYNTHESIS, I1 INCORPORATION Western Reserve U. School of Madicinc. Cleveland, Ohio.
O1 [35 SI"YSTEINE INTO VASOPRESSIN AND PROTEIN
ASSOCIATED WITH CELL FRACTIONS, by H. Sachs. ACTH IN DOG BLOOD (Abstract), by N. Ohsawa and E.
[1962] [131p. incl. diagrs. tables, refs. (AFOSR-J835) S. Reagate. [19621 [lip. (Sponsored jointly by Air Force
(Sponsored jcintly by Air Force Office of Scientific Re- Office of Scient!.fic Research under AF AFOSR-62-3, and
search under AF 4S(638)754] and National Insititutes of Public Health Service) Unclassified
Health) AD 416517 Unclassified

Presented at Fall meeting of the Amer. Physiol. Soc..
Also published In Jour. Neurochcm.. v. 10. 299-311, Buflalo IU. N. Y., Aug. 28-31, 1962.
May 1963.

Published in The Physiologist. v. 5: 191. Atz. 1962.
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Dog plasma, Incubated 12 to 16 hr at 370 *C, contained d4mensional case, the major axis again remains un-
no detectable quantity of ACTH. U.S. P. Reference changed but the eccentricity, Inclination and argument
Standrd was added, the plasma dissolved in 5A ,cetic of perigee oscillate between limits which are independent
acid and heated to 70"C for 30 min. The solution was cf the magnitude of the acceleration due to the radiation
applied to an XE-64 resin column. ACTH was eluted pressure. (Contractor's abstract)
with 50% acetic acid and the eluant lycphllized. The dry
powder was dissolved !n acid- saline (0.01 N HCI in
0. 9% NaCI) and assayed in hypophysectomized rits by the 3278
adrenal ascorbic acid depletion method. When compared
with Reference Standard dissolved in actG-saline, re- Westinghouse Electric Corp. [/.ir Arm Div. J Baltimore,
covery was 145% (mean of five experiments). Dog plasma Md.
was processed as d, scribed above and ACTH added to the
lyophilized eluant. Potency was 180% as compared to VAIUDITY OF SERIES EXPANSIONS OF KEPLER'S
ACTH in acid-saline. ACTH added to unprocessed dog EQUATION, by E. W. Paul. [1962) [2kp. Incl. diagrs.
plasma or to k~vine serum albumin (Fraction V) was more (AFOSR-JI023) (AF 49(638)1002) AD 419880
potent than ACTH in acid-saline (160 and 180%, respec- Unclassified
tively). When corrected for "potentiation", recovery
by the XE-04 method Ix about 80%. By this method, blood Asp•ublished in AIAA Jour., v. 1: 1659-1660, July
ACTH levels in dogs under deep pentobarbital anesthesia 196O.
have been shown to range between less than 1.5 to 7.5
milltuni.a for 100 ml whole blood. The elevation in the A solution of the Kepler equation M = E - e sinE is
level of ACTH in blood from the carotid artery, induced discussed. In digital computation, very often preference
by hemorrhage, was unexpectedly as great as that in is given to a Taylor expansion progressing in powers
blood from the jugular vein. of the time. The complex representation of the Kepler

equation as an analytical function shows clearly the
limited interval of convergence. (Contractor's abstract)

3276

Westinghouse Electric Corp. [Air Arm Div. J Baltimore, 3279
Md.

Westinghouse Electric Corp. Westinghouse Research
THREE DIMENSIONAL ORBITS WITH FIXED IDW Labs., Pittsburgh, Pa.
THRUST, by G. Shapiro. May 11, 1962, 10p. (AFOSR-
2610) (AF 49(638)1002) AD 276684 Unclzssifled AN EFFECT OF OXYGEN ON GRAIN GROWTH IN

ZONE-REFINED LEAD, by G. F. Boiling. [1962] [2]p.
The orbit of a satellite with an additional fixed low thrust ncl. Illus. (AFOSR-1626) (AF 49(638)1029)
in a fixed direction is extended to 3 dirmensions. The Unclassified
orbital eccentricity and inclination oscillate between
boun's independent cf the low thrust level. Escape does Also published in Trans. Metall. Soc. AIME, v. 224:
not occur and the major axis remains constant. The 3-6, June S62.
applicability of the analysis to the behavior of the orbit
of a satellite for solar observation is shown. (Contrac- Experiments to determine the effect of oxygen on grain
tor's abstract) growth in zone refined lead '.ere conducted. The results

supported the prediction that small concentrations of
oxygen would affect investiCation on the fundamental

3277 properties of pure lead.

Westinghouse Electric Corp. A~r Arm Div., Baltimore,
Md. 3280

ANALYTIC SOLUTION OF A MICHOTHRUST PIVBLEM, Westinghouse Electric Corp. Westinghouse Research
by G. Shapiro and E. W. Paul. [1962] [19kp. (AFOSR- Labs., Pittsburgh, Pa.
4336) (AF 49(630)1002) AD 293204 Unclassified

ERRATUM: ADDENDUM TO SOME THERMAL DATA
Presented at Seventeenth annual Meeting and Space FOR Bt 2 Te3, by G. F. Boiling. [1962] [2p. incl. dtagr.
Flight Exposition of the Amer. Rocket Soc., Los (AFOSR-1627) (AF 49(638)1029) Unclassified
Angeles, Calif., Nov. 13-18, 1962.

Also published in Jour. Chem. Phys., v. 36: 1085-
Examplef. of the inaccuracy of numerical integration inFeb. 1962.
(Cowell's method) of satellite orbits for many cycles are
given. A mathematical model applicable to the perturba- The equation previously givo!n by the author (Jour. Chem.
tion of an orbiting solar observatory by radiation pres- Phys., v. 33: 305, 1960) for th., specific heat Cp of
sure or. to testing an electrical propulsion system is used Bi Te3 is incorrect. In the experiment, samples were
to illustrate one analytical procedure, the Krybv- 2
Bogoliuboff method, which results in a closed form soli- transferred from a furnace at temperature T to a
tion to first order. In the 2-dimensional case, the major calorimeter at T2 to obtain heat contents. It has beenaxis remains constant while the orbit approaches a
straight line so that eccentricity tends to 1. In the 3- deduced that each measurement of furnace temperature
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was too low by 26° to 31 °C; to correct this error, each Direct observation of the solid-liquid interface during
heat content, &H = HT -HT2, was shifted upwards in the freezing of aqueous solutions reveals many interest-

1 2 Ing m-.orphological details related to the different modes
temperature by about 28.5°C. The corrected data are of solidification. The development of the cellular inter-
presented in graph form. face morphology has been studied in some letatl and

quantitative estimates of both the degree of segregation
to cell boundaries and the volume fraction of this segre-

3281 gate hakv been made. (Contractor's abstract)

lWestinghouse Electric Corp. ] Westinghouse Research
Labs., Pittsburgh, Pa. 3284

STUDY OF THE GROWTH MECHANISM AND TWIN (Westinghouse Electric Corp. Westinghouse Research
HABITS OF Ba2 TiP 20 9 , by D. E. Harrison and W. A. Labs., Pittsburgh, Pa.]
Tiller. 11962] 17]p. ir.cl. illus. diagrs. table, refs.
(AFOSR-2127) (AF 49(638)1029) Unclassified SOME REMARKS ON GRAIN BOUNDARY MIGRATION,

by G. F. Boiling. Apr. 10. 1962 [4]p. (AKOSR-2649)
Also published in Jour. Appl. Phys., v. 33: 2451-2457, (AF 49(638)1029) Unclassified
Aug. Studies of grain boundary migration in zone-.refined

Crystals of Ba2TIP 2 O9 were grown from the melt by the metals have all shown that the rate of migration is
greatly reduced by small added solute concentrations.

Bridgman technique. Two types of twinning occur, However, it is apparent that a difference exists between
namely: growth twins and mechanical twins. The gi-owth boundary migration during normal grain growth and
twins form with the (100) plane as the twin plane and single boundaries migrating in a bicrystal to consume
mechanical twins form with the (001) plane as the twin a substructure. To effect the same reduction in velocity
plane. In twinned crystals, growth proceeds most in the 2 cases, more solute is required for grain growth
rapidly in the ,010] direction. Rapid growth in this direc- than for the single boundary experiments. The rate of
tion is believed to result from efficient nucleation at grain boundary migration is dependent on solute concen-
the re-entrant corners formed by the (10) faces of the tration and must therefore also depend on the solute dis-
twin components. The mechanical twins form according tribution. In the single boundary experiments, a low-
to pseudo-merohedral symmetry by reflection across angle substructure, within single crystals obtained by
the (001) twin plane. The angle of obliquity Is 4* and growth from the melt, was used to provide the driving
the twinning shear is 0. 140. (Contractor's abstract) force to move a grain boundary; in grain growth, no sub-

structure of this magnitude was present. Other observa-
3282 tions support the hypothesis thai a magnified solute con-

centration impedes the single boundary migration. It
'Westinghouse Electric Corp.] Westinghouse Research is clear, even without a detailed theory, that the apparent

Labs., Pit,.ýburgh, Pa. activation energies and exact solute dependence must be
different as long as the nonuniform solute distribution

DISCUSSION OF THE J. R. LOW, JR. PAPER ON produced by the substructure is important. Recrystal-
THE DEFO..1MATION AND FRACTURE OF IRON, by lization experiments sh3eld also be susceptible to the
R. W. Armstrong. j1962] 8p. Incl. illus. diagrs. same kind of local segregation at ,."hboundaries or dis-
(Scientific paper no. 62-925-116-P2) (AFOSR-2353) location cell walls.
(AF 49(638)1029) AD 611199 Unclassified

The pu pose of this discussion is to direct further 32V5
attention to the severe matrix (and twin) plastic ac-n.a-
modation experimentally observed in the vicinity of [Westinghouse Electric Corp. ] Westinghouse Research
mechanical twins Inbcc metals, e.g., alron. This Labs., Pittsburgh, Pa.
plastic accommondation 15 intimately associated with the
twinning shear displacement, the twin size, and the twin DEFORMATION TWINNING IN B. C. C. METAL3,, by
shape. The reason for this distortion being prominent R. W. Armstrong. Mar. 13, 1962 [81p. ncl. diagrs.
in the bcc metals will be illustrated. An appreciation (Scientific paper no. 62-925-116-P2) (AFOSR-2945)
for the nature of this accommodatirg flow might allow a (AF 49(&38)101.91 AD 280561 Unclassified
better uncerstanding of the relationsnlps between slip.
twinning, and fracture in ', iron. (Contractor's abstract) Also publishe•t ., Iron and its Dilute Solid Solutions;

Troc. of a Coi.1.. Detroit, Mich (Oct. 23, 1961), ed.
3283 by C. W. Spenc( r and F. E. Vt rner. New York,

Inlerscience Publishers. 19W.3, p. 263-267.
Westinghouse Electric Corp. Westinghouse Research

Labs., Pittsburgh, Pa. I he distortion in body centt-f t cubic (bcc) metals, e.g.,
a-iron, is shown to be proge-.ively effected by twinning

"-ONTROLLED FREEZ•iNG OF WATER. by J. D. displacement, twin size and shape. A concentration of
Harrison and W. A. 'TIller. Jan. 12, 1962 [20jp. Incl. stress miy be necessary to produce a twin nucleus
illus. diagrs. refs. (Scientific paper no. 925-11601-Pll which in some circumstances (I. e., low temperatures)
(AFOSR-2355) (AF 49(6.38)I0'9) AD 276091 appear to spreat, catastrophically. Caution should be

Unclassified
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used in comparin mechanical twinning in bulk material A description is presented of a device which provides
and thir. foils because size effects seem to exist. an inexpensixe and time-saving method for repositioning

a goniometer. This device has an accuracy superloi to
that available on commercial x-ray diffraction equip-

3286 ment. No increase in the absolute angular position Is
obtained, but the device is quite useful in experiments

Westipnhouse Electric Corp. Westinghouse Research which require accurate comparative data.
Lans., PittsN.-gh, Pa.

SOLIDIFICATION, byW. A. Tiller. June 1. 1962 3289
i110k. Incl. illus. diagrs. refs. (AFOSR-3872)
(AF 49(638)1029) AD 286423 Unclassified Wes'tighovse Elect ric Corp. Westinghouse Research

Labs.. Pittsturgh, Pa.
This report Is concerned only with the formation of a
solid from its melt where the phase transformation is MIGRATION OF A LIQUID 7,ONE THROUGE A SOLID:
generally driven by the extraction of heat from the melt. PART I, by W. A. Tiller. Dec. 18, 1962 125kp. incl
The fRrst portinn deals with the fundamentals of the diagrs. tables, refs. (Scientific paper no. 62-944-116-
freezing process under the headings: (1) nucleation, P6) (AFOSR-4645) (Sponsored jointly by Advanced
(2) interface motion kinetics, (3) solute manipulation. Research Projects Agency: and Air Force Office of
(4) interface morphologies and (5) physical imperfections. Scientlific Research under AF 49(638)1029) AD 406472
The latter portion of the paper deals with the application Unclassified
of these fundamentals to phase diagram studies and ingot
solidification. Also published in Jour. Appl. Phys., v. 34: 2757-2762.

Sept-. I

3237 The migrad,'n of slab, cylindrical and spherical zones
through a block of solid under the Influenc2 of a tempera-

tWestinghousul Electric Corp. ] Westinghouse Research ture ,railent has been anr.17ed theoretically. The
Labs., Pittsburgh, Pa. migration raic i found to be directly proporton..cl to the

temperature gradient in the system and to depend upon
A MATHEMATICAL ANALYSIS OF SOLUTE REDISTRI- orientation - dependent atomic kinetics of the melting
BUTION DURING EVAPORATION WITH A CARRIER and freezing processes. The magnitude of the atomic
GAS, by W. A. Tiller. July 23, 1962 1121p. incl. diagrs. kinetic effect depends t.pon the size of the molten zone.
(Scientific paper r.o. 62-944-116-PI) (AFOSR-3886) Stable zone migration occurs only in certain crystallo-
(AF 49(638)1029) AD) 288893 Unclassified graphic orientations. The theory is discussed in terms

of the limited experimental results available.
Control of solute flux entering a carrier gas stream
required a knowledge of the solute distribution in the
liquid during the evaporation and the gas-phase boundary 3290
layer characteristics at the surface of the liquid. A
mathematical analysis is presented of the solute redis- Westinghouse Electric Corp. WesOngoise Research
tribution in a 1-dimensional liquid system as a function Labs., Pittsburgh, Pa.
of position and time during evaporation at a constant
rate. Evaporation kinetics are assumed to be sufficlently MIGRATION OF A LIQUID ZONE THROUGH A SOUID:
rapid for equilibrium to prevail at the s.,.-face of the PART I1, by W. A. Tiller. Dec. 18, IS62 'i18p. incL
liquid and the evaporation flux is assure-. to be transport diagrs. (Scientific paper no. 62-944-116-P71 (A-OSR-
control~ed. It is further assumed that wue flow of carrier 4646) (Sponsored jointly by Advanced Rerearch Projects
gas Is sufficient to produce a solute Doundary layer of Agency; and Air Force Office of Scientific 7esear.h
thickness 2L at the surface. The solute concentration under AF 49(63!)1029) AD 432747 Un.la.;sfied
outside this boundary layer is that of the in-coming car-
rier gas. Cases of purely diffusional transport in the Also published in Jour. Appl. Phys., v. 34: 2763-
liquid (nw mixing) and of primarily convective transport 2767, Sept. 1963.
!n the liquid (partial t.ling) are considered.

The migration of slab, cylindrical and spherical zones
through a block of solid under the influence of an elec-

3288 trkc field gradient has beer analyzed theoretically. It
was determined that the zone could migrate either up

Westinghouse Electric Corp. Westinghouse Research or down the field gradient. El. depending upon the magni-
Labs., Pittsburgh, Pa. tude and sign of (I) I e effective Ionic mobility oi the

solvent atoms. U, (. the Pehlier corfficient at 'he
A DEVICE FOR ACCURATE REPOSITIONING OF AN solid-melt interface, and (3) the Imposed temperiture
X-RAY DIFFRACTION GONIOMETER, by G. F. gradient. G*.
Bolling. Oct. 8, 1962 13]p. incl. diagr. (Scientific
paper no. 62-944-116-P3) (AFOSR-4000)
(AF 49(638)1029) AD 290685 Unclassified

Also published In Rev. S:-ent. Instr., v. 34: 706-707,
June 1963.
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3291 that the failure to obtain s., sittzatio!. can be accounted
Ifor by the low oscillator strengths of the rare earth tons.

Westinghouse Electric Corp. Westinghouse Research It suggests that rare earth tons are in general wot well
Labs., Pittsburgh, Pa. . ulted as activators in host sensitized systems except at

co-nparatlvely high canc-ittrations.
MEASUREMENTS OF STACKINJ- FAULT PROBABILI-
TIES IN BULK SPECIMENS, by H. M. Otte, D. 0.
Welch, and G. F. Bolling. Nov. 29. 1962 17]p. incl. 3294
tables. (Scientific paper no. 62-944-11&-P4) (AFOSR-
4658; (Sponsrted jointly by Air Force Office of Scientific Wiscoasin U. Dept. of Bacteriology, madison.
Research under AF 49(638)1029 and Office of Naval Re-
search) AD 406475 Unclassified METABOUIC CONTROL OF ---GLUCOSIDASE SYN-

THESIS IN YEAST, by A. M. Mac~ullax. -a.d H. 0.
Also published in Ph:!os. Mag.. %. 8: 345-348. Feb. Halvorson. 11962' 18,1p. incl. dlagrs. tables, refs.

1963.(A FOSR-4228) (Sponsored jointly by Air Force Office of
Scientifi c Research under A F 49(638)314. and National

The presence of residual elastic strains Iit. deformed Science Foundation) Unclassified
bulk specimens can contribute to the shifts of x-ray re-
flections. This -s important in elastically anisotropic Also published in Jour. Bacteriol.. v. 84: 23-30. July
face-centered cubic metals and can -ontribute to calcula- T-9 22.
tions of stacking-fault probabilities. An example of such
an effect In measurements on zone-refined lead at 4. 2 The hybrid Saccharomyces fragilis x S. dobzhanskit pro-
K ts examined. (Contractor's abstract) duced a constitutive ý-glucosidase when grown in sue-

cinate synthetic medium. Upon addition of 3-glucosldes.
thio- 2- glucosides, or low concentrations of glucose, a

32992 further induction of enzyme synthesis was observed.
Studies with other sugars revealed some spectflic7l' in

Westinghouse Resea! ch Corp. Westinghouse Research response to hexose induction. l'henyl-thio-a-D-glucoside
Labs.. Pittsburgh. Pa did not affect constitutive synthesis nor induction by glu-

cosides, thio-glucosldes, or gluco&-. Repression of
EFFECT OF GRAIN BOUNDARIES ON SOLUTE z-glucosidase synth~esis is brought about by high concen-
PARTMTONING DURING PROGRESSIVE SOLUDIFICA- trations of glucose and other carbon compounds. Pre-
TION, by W. A. Tiller. 11962) 21pk. incl. diagr. induction does not confer resistance to catabolic repres-
(AFOSR-J598) (AF 49(f38)1029) AD 414373 sion of enzyme synthesis:, this leads to the conclusion

Unclassified that 2 sites of control for 9-glucosidast synthesis are
present in yeast. Multipicity of control is further sug-

31_~ ' nJor pI hy. .. 3: i0-17 gested from: (1) the properties of the Inducing system.
~i7~W6~77 (2) semi constitutive nature of enzyme synthesis:.3 h

repression of constitutive synthesis by glucose: (4) the
It ~an be shown that significanit grain boundary segregation elevated derepressed rates of enzyme synthesis after
occ!2-xs during progressive solidification only when con- glucose inhibition, and (5) the selection of a family of
stitutional supercooling is present in the liquid ahead of low constitutive mutants with variable inducibilIty.
ine freezing interface. An extension of the analysis of (Contractor's abstract)
cell boundary grooves shows that steep-w-alled grooves
are stable only when a certain degree of constitutional
supercooling In the :iquid is exceeded. (Contractor's 3295
abstract)

Wisconsin C. Dept. of Bacteriology. Madison.

3293 PHYSIOLOGICAL CHANGES 0OC UROUNO IN YEAST
'West'nhos UNDERGOING GLUCOSE REPRESSION, by A. M.

Electric Corp. ] Westinghouse Research MfacQuillan and H. 0. Halvorson. 119621(1pk. incl.
Labs.. Pittsburgh. Pa. diagrs. tables. refs. (AI'OSR-4229) (Sponsored jointly

by Air Force Office of Sctentific Research under AF 49-
A SEARCH FOR HOST SENSITIZED LUMiNESCENCE (C381314. and National Science Foundation)
OF RARE EARTH IONS IN Sr 2 ZrP2O 9 , by N. T. Unclassified
Nfelamed and D. E. Harrison. Dec. 28. 1962 1'13!p.
inc. dlagr. (AFOSR-4647) (AF 49(638)1177) Also published in Jour. Bacteriol. . v. 84: 31-36, July
AD 4M673 Unclassified --I_

The comipound Sr 2 ZtP 2 O 9 beiongs to a family of host Growth of the hybrid yeast Saccharomyces fragilis x S.
d~bztanskli on glucose or lac.-ae resulted In (1) the poe-luminescent materials whose properties appeared to he sible impairment of a permeativn system for succinic

favorable for the production of host- sensitized lurmines- acid. t2) the repression of succinic and tksoctitic dehydro-
dunce. However, measurements which were performed genases and Q5-glucosidase, and (3) the induction of
on this conipound activated by rare earths indicated that Isocitratase. The latter 2 changes were not obsorved in
little or no 'sensitiza'lun w-as taking place. An estimate S. lactis Y14, in which ý-glucosldase synthesis Is rx-
of the expected sensitized luminescence yields indicates sistant to glucose repression. (Contractor's abstracl)
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Abstract published in 138th National meeting r, -he Amer. NaN 3and anhyru AIC n t tetr-ahydrefuran. L3'3

Che m. Io. Abstracts of Papers. 1960. 7- P. (1). m. p. 81 1, was a whi te crystalline solid, insclluole In

Also anbise Jour. Org. Chem., v. 28: 630- 633, H 20, but solubie in most organic soiAveits. Pitie 2
MaubMI-.hedN (UI) uas a colerless liquid. b St. 711', while

A procedure for halogenation of enolizable compounds Me 3 Si 3 (111). prepared in 90% purity. ea~ a volat'le,

using copper(Tll' Zhloride or bromide in dimethylforma- easily hydrolyzable liquid. I was stable to hydrolysis In
mide is described Methyl ethyl ketone yields 55-70i 3- u-Ater or 'n aqueous base. but acetone-water mlxurej
chlorobutanone, methyl cyclopropyl ketone yields both or addition of H' led to Immediate liberatior. of axzide it,:,.
chlorornethyl and dichloromethyl cyclopropyl ketones, Ti and III hydroly zed readily under all conditions, thoiiG;.
prop,.ophenone gives an excellent yield ofie-chloropropio- miore slowly than the correap-ntltng chlorides. I was
phenone. and phenol leads to o- and p- chlorophenals, in thermally quite stable, being cns~r 50% decomposed aft"-
a ratio 01:0 substantially aifferent from It-at of other 10 hr at 22-Yr tn exadecane. Ai; bree azides undp-x;.t..
chlorinati',n methods, along r~ith s-ome 2.4-d-chloro- ready photolysis with probable f*o- ~gi- 6 of azr-. -i'vt
phenol. A convenient test fbr relative reactvivties of mediates. Iland MI formed Isolable pro'2uctswk,1%. tie.iA&,
enols and enolizable comraurnds Is also included. (Con- with PII3 P. The unexperitfe stability of I %Aas Fr;;AYlhlr
t-acor's abstract, due to strong dative e-o4gbetween the ti atil 'Lt 17

to produce a linear S--N configuration, Ir cr-.Arast
to the bent structure of organosilyl z.'.

3301

Wisconsin V. Dept. of Chemistry, Madison. 3303

HAXLOGENATION WITH COPPER(1I). It. UNSATURUATED Wisconsin U. Dept. of C11emistry. Madison,
KETON-ES, by E. Md. Kosower and G. -S. Wu. i!9621
ACp. inc. dtagr. tables. refs. 'AFOSR-64-1401B) THE MON0'OADDITION OF PHENTlYSTAME TO CYCUC
'Sponsored jointly by Air- Force Office of Scientific Re- POLYOLE FINS, by R. E. Baile'. L,. S. Tutas. and I.
search under A F 49( 638)282 and National Sctence Founda- li~st. [1962 [2]p. (AFOSR-64-0218i; AF 43(638285)
tion) AD 444447 Unclassified AD 432507 Unclassified

Presented in part at Orr. Chem. Div. of the Amer. Also published ir Jour. Org. Cbem.. v. 28: 1417-1418,
Chemn. Soc.. New York. Sept. 11-16. 1960. i3

Abstract published in 138th National meeting of the The addition of phenylsilane to 1, 5. 9- cyclododecatriefle
Amer_. Chemn. Soc.. Abstracts of Papers. 1960. 7-P. using benzovl peroxide and chloroplatinic acid as cata-

lysts failed to give any of the desired tricyclic silirton
Also published in Jour. Org. Chem.. v. 28: 633-638. analog of perhydro-9b-borphenztene (1), as has been

Mar. ~previously reported. Chloroplatinic acid catalysis led
only to polymeric material. but with benzoyl peroxide

T"e halogena-on procedure described in item. no. 3300 a1' il f9peytiy-,-ylddddee(I
w-as applied to a number of unsaturated ketones. 2-Cyclo- w-as obtained. The monoaddition product is completely
hexenone and 3- methyl- 2- cyclohexenone gave phenol unreactive tow-ard further addition, being recovered
andA m-cresol. respectively. Isophorone yielded 3-chloro- unchanged aftcr 7 days of heating with benzoyl peroxide
methyl- 5. 5- dimethyl- 2- cyclohexenone and 6- chloro- catalyst. Similar result s were obtained in the addition
3.5.5-t-tmethvl-2-cycilohexenone *in about equal quantities of phenylsilane to 1. 5-cyclu-octadlene. which led only
along with a lesser quantit% of some phenols. Mesityl to the monoadduct. 5-phentylsilylcycloottene- The re-
oxide and tsomesityl oxide form mixtures (in different luctance of silicon to add to form the perhydrosila-
proportionsi of almrost every possible itonochlorinated phenalene ring may result In part from the large radius
product. Methyl vinyl ketone leads to 3-chloro-3- of the silicon atom. whi ch would prevent the mnolecule
nuten-2-one. The mectanisms for the halogento fmasmigasrainless configuration. Hwvr
reactions are disrussed (Contractor's abstract) unsuccessful attempts to cyclize 5-pentenyl-dicbloro-

silane bv intramolecular Si-H-1 addation suggeEs: cht the
mechanism c;~ silane addition may requIre a gc-.metrv

3302 which makes the formation of a six- membipred ringr un-
Ifavorable. With either chicoroplat~n'.c acid or tbenzoyl

Xl:sconsin U. Dept. of Chemistry. Madison. peroxide. 5-oeniemtld chlorosilane gave n rý,'ec the de
gtred 1. l-dlchlorosilacyclohet.ane. even tno%.tv the Wi'er

ORGANOSILYL AZIDES. by R. West and;1. S. Thayer. icomnpound can assume a stainless chaV.- like 7"~tra-
:l962' [2j'p. (AFOSR-2363) 'AF 49;C38)285) tion.

Also published in Jour. Amer. Chemn. Soc.. v. 84: 1763- 3304
1T764. 'May 1962.

Wisconsin U. Dept. of Chemistry. Midlson.
The first organosilyl saides. R3 SiN3 (R -Ph. Me) were R:!
s:.nthesized by refluxing the corresponding chlorida, with TIll TETFLAHAUDE ADDUCTS OF BICYCLO~1

DIENE AND THEIR FRAGMENTATION, by F. Md. Rb,,el

.,743
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and R. West. (19621 [Ip ;n6L diagrs. (AF AFOSR-62- Also published in Psychol. Repts., t%. 10- 459-464,
2,4) Unclassified Apr."T l6T.

PubP't,-d In'Jour. Amer. Chem. Soc., v. 84: 4169, For abstract eee Item no. 734, Vcl. VI.
Nov U, 1962.

SnC14 and Vn'Br 4 have been added to bicyclohepiadsnc 3307

to yield crystalline 1:1 adducts which are for-mulatea as
substituted nortrtcyclenes. The compo••ds undergo a Wisco:,si, U. Dept. of Soclology. Madison.

fragmentation reac•.•)n when treated wttn w Ater or bases
to reform bicyclohept--iene and a tin contintng frag- THiS M•IANTNC OF SOME POPULAR VARIABLES, by

menL E. F. &or-.itbo '119f-2| f91p. incl. tables, ,-efs.
(AFMSA-177) (AF AF1OSR-62-l1) AD 450006

Unclassified

3305 Also publishd In Jour. Social Psychol., v. 63- 309-

Wisconsin U. (Dept. of Mathema-ics] Madison
The ,x.ruct:re of v'ariables bssed on how persons assess

A CONVEXITY CONDITION IN BANACH SPACES AND esch other is descrtib-d. Within this structure, con-
THE STRONG LAW OF LARGE NUMBERS, by A. N is. sideration ts given to rome po-pular concepts that occur
[1961] 16]p. (In cooperation with Cornell U., Ithaca, N. *n ,he .esearch hiteramire Attention 's given to the fact
Y.) (Sponsored jointly by Air Force Office of Scientlfic that if an attribute of a person !s described as a tendency
Research under AF 49(_,38H68 ;r.d Office of Naval Re- to behave !n a gicen w.ay, some direct basis of assess-
search) Unclassified men" Is Implied. Paper-and-pencil tests mes . re the

;fndency to respond to the test In a given way ;. is an
In a recent paper !he author showed the oneorem- Let urn.7rranted inferential jump to assume such -.cts are
% be a Banach space and -xi', be a sequence of nde- meai•, es oi tendencies to behave in given wa-, i to .nter-

pendent random X-variables with E(XI) = 0 all i ý 0. porsonr lattons. Exploration of paper--and--pencil
tests -,ntirect measures o0 interpersonal be1havior

Under appropriate conditione on v, and on rX1 •-, we can shoqld o•scs=r with k. iwledge of the syvstematlý structure

then assert that (lb) ., 1 X, converges to 9 in the strong of ti, latter (Contractor's abstract,

topology of X almost surely. urder the hypotheses that X
1. uniformly convex an' that Vhe variances of X, are unt-

fermly bounded (Var(Xi)=E( X 2}). Using the same

moethods to show a necessary and sufficient condition on Wiscon.in U. (Dept. of Sociology] Madison.

the Banach space the author obtains this particular sL-ong
law of large numbers. A Banach space N is said to have SOME TA3K FACTORS IN 'SOCIAL INTEPACTION. by

property (A) if, for every sequence of Independent E. F. Borg'tta. 11962] J13,p. ncl. tables. (ARFOSR-
2485) (In cooperation with .Neu -ýors U., N. Y.)random - -varlables with E1 X1)-O. allt. andVar(Xi) " M. (AF49(_38)195 and AFAFOSR-C2 1") Unclassified

n Also published in Soclol. and Social Research. v. 48.

all I, we have -1 X. -, 0 strongly almost surely. Oct. 1963. (ATi5SR-6J-0014)
n

t=l
The amount of social responsibility thit is pl,.ed cn the

A Banmach space ( is -:aid to have property(B) if there Individual for what he says ano does. particul.*rl:. •'ith
exists an integer k 1 0 and c , 0 such that any choice regard •o his negative emotional responees. is s,ecn a,.

a...a. 2 ..... ak of elements from % with a, ; I gives us an important dimension in the 3iudy of !nterpersonal
a e.. k (I - c) for some combination behavior. An observation situation is constructed in

I a' a2  ak (which subjects participate in a no-load condition, and

of the - and - signs. this is compared to other discussion and role pLaying.

Intert.retable differences In profiles occur. In addition.
anticipated and unanticipated ditferences are found ac-

330E cord-ig to the experimental manipulation within the no-
load c'bservation situation. (Contractor's abst.,act)

Wisconsin U. Dept. of Sociology] Madison.

.NOTE ON RELIGIOUS GRI)UP DIFFERENCES iN
INTERACTION PROFILES: A REPLICATION STUJDY. by

i. Crowther. [1962 161p. incl. table. ;Ar'OSR-23Sli Wisconsin U. Dept. of Sociology, Miadison.
,In cooperation witn Cornell U., Ithaca. N. Y..
AF AFOSR-61-30) (AF AFOSR-62- 161 UnclassIfied PROBLEMS OF OPERATIONAL DEFKh'ITCNS OF

"*'EMPATHYr', 'IDENTIM FCATION" AND RELATED
CONCEPTS, by G. Marwell. !l9f2; i•,p Incl tables.
refs. (AFOSR-2713) [AF A"OSR-62- IJ AD 450024

Unclassified
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Alsoyubhshed in Jour. Social PsychlO.. v. 63- 87-102. 3310

Wisconsin U. [Dept. of Sociology) Madison.

This paper contains two main sections. The first, in-
cluded mainly for pedagogica. purpeses, revieus tthe SOME TASK FACTORS IN SOCIAL INTERACTION. by
(ommonly noted operational traps into which researchers E. F. Borgatta. [1962] [8p. ind. tables. (AFOSR-
working with measures of social perception may fall. 64-0014) (In cooperation with New York U.. N. Y.)

The second major section deals with %ihat might be (AF 49(638)195 and AF AFOSR-62-16) AD 434522
ca~cd errors of omission. Through a systematic analysis Unclassified
of the operations involved in several measures of social
perceptoon currently in use. it points to the vast number Also published in Soctol. ann Social Research, v. 48,

of rieplied measures as yet unrecognized. unexpisined c'. -['i.
and .unexplored. For abstract see Item no. 3303. Vol. VI.
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S3311 Also published in Studies in Mathtinatical %n.alysis

and Related Topics, ed. In ii. StegO, C. Loewner, and
Yale U. [Dept. of Astronomy] New Haven, Conn. others, Stanford, Calif., Stanford U. Press, 1962,

p. 140-145.

ON THE EXISTENCE OF A THIRD INTEGRAL OF

MOTION. by G. Contopoulos. [1962)[141p. incL Some examples are given illustrating the behavior
dgrs. refs. (AFOR-J427) (Sponsored Jointly by of solutions cf analytic ordinary differential equations
Air Force Office of Scientific Research under with isolated singularitles in a non-commutatlve Banach
AF AFOSR-62-380 and office of Naval Research) algebra. Various results are given concerning the
AD 407246 Unclassified behavior of solutions of differential equations whose

coefficients are quasi-nilpotent elements of the algebra.
Alsopublished in Astr.om. Jour., v. 68: 1-14, (Math. Rev. abstract)
Feb. 1263,

The aim of this paver is to unfy the work done until 3313
now from different poiuts of view on a third integral
of motion besides the energy and the angular momentum Yale U. [Dept. of Mathematics] New Haven, Coon.

integrals, and to present a number of applications and
Senerrat Ions. In the Introduction, different methods A CONVEX CLASS OF POLYN(OMIAIS AND
f~r finding integrals of motion are discussed. The AN ASSOCIATED LOCUS PROBLEM, by L. Brickanan.
third integrall is exphzitly calviated by means of von [1962 1[6. (AF 49(638)224) Unclassified
Zelpel's method. In the next section different defini-
tions of integrable systems are given and a distinction Published in Jour. Math. Anal. and AppL, v. 4:
between useful and nonuseful integrals is made. 207-211, 1962.
Polncare's nonexistence theorem is mentioned and its
many exceptions are pointed out. Then a distinction The author shows how h.s previous results on the range
of separable and nonseparable systems is made. It Is of values P(z) for fixed complex z, which were obtained
seen that by introducing contact, transformations many by means of Radau quadrature formulas, can be obtained
dynan, cal systems become separable. This explains by methods similar to those used by I. J. Schoenberg
the fact that in the case of 2 degrees of freedom the and J. Szego for real z. This is not done by any trivial
orbits are in general distorted Lissajous figures. The extension of the techniques of the Schoenberg-Szegb
problem of the convergence of the third integral is the paper, but requires an interesting characterization of
subject of the next section. Siegel gave a proof that in the boundary of an ellipse.
general the formal third Integral does not converge.
However, one can approximate any Hamiltonian, that
is given as a polynomial or a series, by another 3314
Hamiltonlas that possess converging integrals, coincid-
ing with the givln Hamiltocilan up to the terms of any Yale U. Dept. of Mathematics, New Haven, Conrn.
degree. Numerical results provide ample evidence
that the third integral exists in quite general potential A LOCALLY CONVEX ALGEBRA OF ANALYTIC
fields, as in Schmidt's model of the Galaxy. in slightly FUNCTIONS, by L. Brickman. [1962] [71p.
elliptical clusters or galaxies, in the field of the oblate (ASF 49(638)224) UnclassIfled
earth, in resonance cases where the ..nnerturbed
frequences have a rational ratio, and in sotential fields Published in Jour. Math. and Mech., v 11: 473-479,
that do not have a plane of symmetry. In the case of May 1962.
non-axtal'y symmetric systems two new integrals are
intr)duced. However, no integral corresponds to the Let DR = z z I <H., 0 < R S 1. and let A be the
angular momentum. In an asymmetric galaxy initially R
circulz.r orbits after some time pass rear the center set of functions f holomorphic in D such that f(0) = 0.
of the galaxy. The third integral can be applied to the This set Is given the topology of uniform convergence on

boundaries of the orbits and their hodographs, to the compact subsets of D In order to treat multiplication
study of periodic orbits, to the dispersion of a group
of stars, to the three-axial velocity ellipsoid, to the and inversion problems of M~bius, a commutative.
construction of models of the Galaxy, etc. F rally a associative multiplication in AR is set forth by
oractical method for searching for new integrals is ( p - ")
btdicated. tg(z) =T z - a mb n a g(zn)

p=l inn =p n= I

3312 br.f(z n), where f(z) a m z
n=l m=l

Yale U. [Dept. of Mathematics) New Haven, Conn. Z, nSbnz, f, g•&"Wt hsdfnto fmli

REMARKS ON DIFFERENTIAL EQUATIONS IN n = 1
BANACH ALGFBRAS, by E. Hille. [1962] [61p. plication AR becomes a locally multiplicative convex

(AFOSR 64-0210) (AF 49(63FI224) AD 432570
Unclassified topological algebra with identity e defined by e(z) = z.
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if f is defined as above, then I is a regular (invertible) Jordan algebras, namely, a ck .cteri•aticn of those
element of the algebra if and only if a 4 0. This Jordan algebras which are isoL:, rphic to the Jordan
gives a simole prod of a theorem. If If, g e A and algebra H(Dn-) of n x n matrires over the alternative

g' (0) - 0 then there is a unique sequence R involutorial algebra D which are hermitian relative to
the involution x - -. v in Dn, where y, disag0,I....

(c nI such that f(z) = 3 ag (zn), It I < R. The 7n), with -t. self-adjoint invertible elements in then=l1
exponential function =ap f maps AR onto the multi- nucleus of D. It is assumed that n : 3. The case that

Sfs the identity matrix was handled by the author. The
olicative group of invertible elements. If eap f = p, esent prod is much simpler and relies on 2 concepts

which are of Independent interest: regularity (or
= esp g, then f - g = 2 n v i.e. for some integer n and invertibility) of an element in a Jordan algebra, and
vice versa. (Math. Rev. abstract) isotopic multiplicatloc (an analogue for Jordan algebras

to change of multiplication in an associative algebra
from xy to xcy, where c is some fixed element of the

3315 algebra). (Math. Rev. Abstract)

Yale U. [Dept. of Mathematics] New Haven, Conn.
3317

ON NONNEG WTIVE POLYNOMIALS, by L. Brickman
and L. Steinberg. [1962] !4]p. (AF 49(638)224) Yale U. (Dept. of Mathematics) New Haven, Conn.

Unclassified
MACDONALD'S THEOREM ON JORDAN ALGEBRAS,

Published in Amer. Math. Monthly, v. 69: 218-221, by N. Jacobson. 11962) [101p. (AFOSR-J621)
Mar. 1962. (AF AFOSR-61-29) AD 415470 Unclassified

The question of polynomials nonnegative in an interval, Also published in Arch. Math., v. 13: 241-250, 1962.
finite or half infinite, is discussed. All polynomials
mentioned are understood to have real coefficients. MacDonald's theorem states that any identity for
A previous result Is given as follows: (1) Let the special Jordan algebras which does not involve more
polynomial f(x) be nonnegativ-ý for nonnegative x. than 3 variables and is liWear in one of them, holds for
Then there exist polynomials p(x), q(x), s(x) such that all Jordan algebras. In this paper a new proof of this

result is given which is less technical than the original
f(x) = p2 (x)- q 2x) r 2(x) s

2
(x)lx. In the present one. Let J (r) and j 3 r) be the free Jordan algebra

note (1) is improved uponto obtain: (2) Let the polyno- 0
mial f(x) be nonnegative for nonnegative x. Then there and the free special Jordan algebra in r generators
exist polynomials p(x) and q(x) such that f(x) = (over a ground-field which remas fxed). There is
p

2
(x) ý q

2
()x. (3) Let the polynomial f(x) be non- a canonical hooomorphism u:jtr) 0 ). mapping

negative in the finite interval [a,b]. Then f(x) can be genrators onto generators. J(2) and Jo(2) may be
written f(x) = p

2
(xl(x - a) , q2

(x) (b - x) if the degree Identified with subalgebras (3) and 1 (3),

of If(x) is odd, and f(x) = p2(x) + q 2(x) (x - a) (b - x) if 0
the degree of f(x) is even. p(x) and q(x) can be chosen Let E [E]0 be the associative algebra ti linear trans-
so that the degree of each term does not exceed the formations of ,(

3
) [j (3) ] generated by multiplications

degree of M(x). Proof is given of (2) and (3). with elements of j(2f [j 0(2)]. u induces a homo-

33!6 morphism of E onto E and MacDonald's theorem is
equivalent to the assertion that this is an isomorphism.

Yale U. [Dept. of Mathematics) New Haven, Conn. This is the form in which the author proves the theorem.He introduces a free associative algebra F with a

A COORDINATIZATION THEOREM FOR JORDAN countable number of generators and defines an epl-
ALGEBRAS. by N. Jacobson. [1962117). (AFOSR- morphism a: F - E, which, combined with u, gives
3620) (AF AFOSR 61-29) AD 415106 Unclassified an epimorphism: a: E -E He then proves that the

kernels of vand a coincle with an explicitly given

¾1so published in Proc. Nat'l. Acad. So., v. 48: ideal R in F. Thf& is, of course, the crux of the proof.
The main steps are: (a) straighteniag the elements of1154-1160, July 1962. F modulo R and (b) counting the elements of FIR

If A is an associative algebra and contains n
2 elements in a suitable manner. (Math. Rev. abstract)

ei3 , i, j=l, ... , n, satisfying the usual identities for

matrix units, then it is easily proved that A is
isomorphic to the algebra Bn of all n x n matrices

over an axs-ciative algebra B. This paper gives a
proof of the analogous (much harder) theorem for
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3318 Recent experimental work has shown that the shift of

lines in the 1-0 and 2-0 bands of HCI, when absorbed
Yale U. (Dept. o Mathematics] New Haven, Conn. under perturbation by rare gases, is strongly dependent

ou the rotational quantum number. To explain this
C(A NOTE ON THE MULTIPLICATIVE GROUP OF effect, the forces between a rotatie and vibrating
SOLU] Mhte Bemerkung Ober de multtplilktave dipole and a spherically symmetrib atom were calcu-
Gruppe eines K~rpers, by P. M. Cohn. 11962] [51p. lated retaining the influence ot space quantization. It
[AF AFOSR-61-291 Unclassified is also indicated why space quantization of the dipole

with retpect to the interaction lIne matters in thisPublished in Arch. Math., v. 13: 344-348, 1962. problem. Asymptotic dispersion forces do not account
! for the results observed, nor should this be expected.

UI. this paoer, the author proves that If the torsion But when repulsive forces are included, many experi-

subgroup ol an Abelian group G is embedded Into the mental features, especially the J-depender.ce of the
mulUplicaUve group Fx of a field F, then there exists shifts, receive at once a qualitative explanation. In
a field extension E of F such that G is a subgroup part V, 2 models, one very crude and the other more
cf Ex and moreover, EX/Fx is torsion-free. He then realistic. ate employed in an attempt to account for
derives as a weaker solution to a problem of L. Fuch; the numerical shifts. The work necessarily involves
an Abeliun group G can be embedded into the multi- the use of unknown kinetic theory parameters. Fitting
plicative group of a field if and only if the torsion the data leads to their deteruination; not incontrovertibly
subgroup of G is locally cyclic. In another corollary, to be sure, but in a manner that leaves little doubt as to
the author proves that there exists a field where the the basic adequacy of the expslanation offered.
multiplicative group does not split relative to its
torsion sug. :otup. (Math. Rev. abstract)

3321

3319 Yale U. [Dept. of Physics] New Haven, Conn.

Yale U. [Dept. of Mathematics] N:.- Haven, Coan. PRESSURE-INDUCED SHIFTS OF HC! LINES
(Abstract), by H. C. Jacobson. [1962] (lip.RINGS WMT A WEAK AL4GORITHM, by P. M. Cohn. [AF 18(603)151 Unclassified

[1962] [25k. incl refs. [A AFO• P-61-291]
Unclassified Presented at meeting of the Amer. Phys. Soc.,

Washington. D. C., Apr. 23-26, 1962.
Published in Trans. Amer. Math. Soc., v. 109:
332-356, Nov. 1963. PuLlished in Bull. Amer. Phys. Soc., Series 11,

v. 7: 271, Apr. 3. 1962.
Generalizing the Euclidean algorithm, a weak
algorithm is defined for rings. It is shown that a The following abstract (Pressure Shifts of Molecular
ring satisfying the weak algorithm is a weak Bezout Lines) sugges~s in qualitative terms an explanation of
ring, i.e., an integral domain in which any 2 the J-dependent frequency shifts observed in the HCI
principal right ideals with a non-zero intersection rotation-vibration spectrum perturbed by rare gases.
have a sum and intersection which are again Extensive observations by Jaffe et al. and by Rank et
principal Such a ring is necessarily a unique factor- al. offer opportunities for applying various inter-
isation domain. It is demonstrated that free moleLular-force models to illuminate the problem of
associative algebras (over a field) satisfy the weak the shifts. Therefore, the author -alculated the mean-
algorithm, and more generally that the free product frequency shift with the use o: the statistical theory of
of (any number of) siew fields over a given skew pressure broadening in terms of I ennard-Jones
ficld satisfies a form of the weak a!gorithm and is potentials, allowlng the parameters in this potential to
a weak Bizout ring. (Math. Rev. abstract, modified) reflect the influence of space quantization. Guided by

knowledge of the kinetic-theory radii involved, it is
shown that a simple choice of these parameters re-

3320 produces thegeneral tendencies of the erperimental
data. although numerical discrepancies with respect

Yale U. [Dept. of Physics] New Haven, Conn. to P-branch lines remain.

THECA OF PRESSURE SHIFTS OF HCl LINES
CAUSED BY NOBLE GASES, by H. Margenau and 3322
H. C. Jacobson. [19621[231p. incl. diagrs. tables,
refs. (AFOSR-64-0260) (AF 18j603)15) AD 432523 Yale U. [Dept. of Physics] New Haven, Conn.

Unclassified
PRESSURE SHIFTS OF MOLECULAR LIMN!.S

Presented in part at Conf. Molecular Line Shapes, (Abstract), by H. Margenau. (1962] [11p.
Rehovoth, Israel, Aug. 1961. [AF 18(603)15] Unclassified

Also published in Jour. Quant. Spectrosc. Radiat. Presented a1 meeting of the Amer. Phys. Soc.,
Transfer v. 3: 35-58, Jan-Mar. 1963. Washington, D. C., Apr. 23-26, 1962.

S748



AIR FORCE SCIENTIFIC RESEARCH

Published in Bull. Amer. Phys. Soc., Ser.es 11, by J. N. Kidder. [10)p. incl. diagr. table. (AFO6R-
v. 7: 271, V.pr. 23, 1962. 2864) (AF 49(638)690) AD f12 79 Unclassified

The shifts of HCI lines perturbed by rare gases, as Also Published in Proc. Eighth Internat'l. Conf.
measured by Jaffc et at. and by Rank et al., show Lot -"snpe:-ature Phys., London (Gt. Brit. )
a strong dependence on the rotational quantum number (Sel 16-22, 1962), WashIngton, D. C., Butterworths,
J. This cannot be explained as the result of long-rarge 1963, p. 419-420.
Van der Waals forces. It is shown that the effects
encountered are, in part at least, measures ef the The measurunents w._ e made on solid i in the
dependence of short-range interactions upon ":ie region of the v(body-centered cubic) phi-.- discovered
magnetic-quantum number M. Discussion includes by Vignos and Falrbank. Points weretaken at constant
an appraisal of methods for calculating shifts, a temperature for 6 temperatures between i. 45*K and
determination co impact radii at which adlabaticity for &. 73'K. The results for pressures near the melting
individual M statez exists and a qualitative picture and transitio.'i curves are shown. The lower density
of interaction curves which lead to the exnerlmental *'phase is clearly seen as the first step in the curve.
findings. The curves incoroorate the fact that radia- The measured volume changes for melting and for the
tor and perturber have smallest distances of approach solid transition are listed. The volume changes for
whien M = J. Thie prevents the perturbation from melting agree with those of Grilly and Wills to within
"vanishing when an average over M is performed and 2-3, while the solid transition volume changes are
results In J-dependent shifts, slightly higher than theirs but In agreement within the

experimental error. Their data indicated a minimum
in the solid transition volume change near the center

3323 of the gamma phase. No such effect is seen here.

Yale U. [Dept. of Physics] New Haven, Conn.

3325
WIDTHS OF PRESSUR.E-BROADENED HCI
VIBRATION-ROTATION .IN-ES (Abstract). by R. M. Yale U. [Dept. of Physics] New Haven, Conn.
Herman. [1932] [ilp. [AF 18(603)15] Unclassified

(ELECTRON NUCLEAR INTERACTIONS AND RELATED
Presented at meeting of the Amer. Phys. Soc., PROBLEMS], by G. Brelt. Final rept. June 1, 1961 -
Washington, D. C., Apr. 23-26. 1962. May 31, 1962. [1]p. (AFOSR-2753) (AF AFOSR-61-23)

Unclassified
Published in Bull. Amer. Phys. Soc., Series H,
v. 7: 271, Apr. 23, 1962. A list of the published work done under grant

AF AFOSR-61-23 is presented.
Observations of the HCI vibration-rotation lines
broadened by foreign gases reveal that the widths,
as well as the shifts, show marked variations with 3326
J. It is clear that the Anderson theory of line
broadening yields theoretical widths which are much Yale U [Dept. of Physics] New Haven, Conn.
smaller than those observed. An alternate theory
has been developed in which one uses the "'adiabatic SCATTERING APPROXIdATION FOR LONG RANGE
representation'- to carry out the calculation of llne- FORCES, by K. R1. Greider. [1962] [5]p. incl. dlagrs.
shape parameters starting from the quantum- (AFOSR-JI42) (Sponsored jointly by Air Force Office
mechanical Fourier-integral formula. The advantage of Scientific Research under AF AFOSR-62-42 And
of working in this representation is that the deforma- Atomic Energy Commission) AD 400380
timns of the electronic-state functions are treated Unclassified
accurately. Such accuracy is necessary if one is to
account correctly for the effects of dispersion forces Al.o published in Phys. Rev. Ltrs., v. 9: 392-396,
in line broadening. A strong d--pendence of the inter- Nov. 1, 1962.
molecular force on the orientation of the HCI molecu-
lar axis arises because the center of charge of the Describes a method of approximating many-body
polarizable electrons in HCI does not coincide with processes in terms of 2-body scattering amplitudes.
the center of rotation. This angular dependence is This method requL-es at least I of the interactions
very important and resultr In large, J-dependent to have long range, and appears to have wide applica-
widtks Substant!'cl agreement between predicted and 1
observed linewidtas has been obtained for certain bility. The reactions N + N14 -N13, N1 5  

d
foreign gases. p + C12 _d 4 C11 

are considered for illuetration.

33241

Yale U. [Dept. of Physics] New Haven, Conn.

DENSITY MEASUREMENTS IN SOLID HE
4

, by
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YaeU.[ep.of Physical New Haven, Conn. FORCE U.E~I; Dept of Physics, New Haven, Coin.

CRTIA VLOIIEAN OUDAYINTER- GASEOUS OPTICAL MASERS, tLy W. R. Bennett. Jr.
ACTIONS IN THE ISOTHERMAL Fl OW OF SUPER- [1962)138]p. incl. illus. diagri,. tables, refs.
FLUID HELIUM, by J. N. Kidder and W. M. (AFC*R-J296) (Al' AFOSR-62-463) AD) 412-347
Fairbanks. [19621 [361. inc. diagrs. table, refs. Ucasfe
(A50O6R- 2e65) (ncoeainwith Duke U., Durham,
N. C.) (Sponsored jointly by Air Force Off ice of Also published in Appl. (%;t. Suppi. on Opt. Masers,
"ý-iztflc ReerhudrAyFS-2 ,adv 1: 24-62; 105-106, 1962.

Army Research ofie(Durham)) AD 624
Unclassified A detailed review of the present knowledge of gaseous

optical masers is given. The paper Is divided Into
Also published in Phys. Rev., v. 127: 987- 994. 4 main sections: The first section contains a sunimary
Aug. 15, 1962. of basic generJ- considerations, ranging from properties

of the normal cavity modes through methods of measure-
The press-are gradient as a fuyiction of the superfluid ment and interpretation in gas systems. rhe second
velocity in a 1. 1 -mm-diam cap'*Ilry was measured contains a review of the dominant excitation mechanisms
at 4 temperatures between 1. -13 and 1. 57 K. In the which have been used to produce population inversions
flow tube the ncrmal fluid was .ueld at rest by ultrafine in gas lasers. The thinl and maLi section considers
porosity filters, while the suerfluid flowed isother-. various aspects df the nun.ýreus gas systems in whicn
mally. Superconducting microwave cavities were used continuous oscillation has been introduced, and an
as level Indicators, making it possible to detect attempt has also been made to include a number of small
pressure gradients as small as 0. 0003 dynicc. A engineering details which should t'-e of help in the con-
critical s-.perfluid velocity, below which no pressure struction and operation of gaseous optical maserE
gradient could be detected, was observed directly. (Contractor's abstract)
The crttical- velocity decreased linearly with tempera-
ture, being 1. 25 mm/sec- at 1. 26K, and 0. 85 mm/sec
at 1. 57K. For a superfluid velocity greater than the 3330
critical velocity, the variation of the pressure
gradient with velocity was described. It is believed Yale U. Sloane Physics Lab.. New Haven, Conn.
that this represents an interaction between vorticity
in the superfluid and the wall of the flow tube. SYMMETRY PROPERTIES OF WAVE FUNCTIONS IN
(Contractor's abstract, modified) MAGNETIC CRYSTUlS, by J. 0. Dlimmock and R. G.

Wheeler, Jan. 11, 1962. [641p. incl. diagrs. tables,
refs. (AFOSR-2056) (AF' 49(6381503) AD 271644

3328 Unclassified

Yale U. [ Dept. cf Physics j New Haven, Conn. Also published in Phys. Rev.,* v. 127: 391-4:14,

[DENSITY MEASUREMENTS AND SOLID HE 3 uy15I92

by J. AN. Kidder. Final re-pt. Dec. 14, 1962. 15p. The symmetry properties (f wave functions in magnetic
incl . diagrs. refs. (AFOSR-47 49) (Al' AFOSR- 62- 87) crystals are dizcussed ir termis of the irreducible
AD 40847~9 Unclassified representations of magnetic spae groups. The specific

effects of the magnetic ordering on the crystal
This report describes the density measurements as eigernstates are of 3 typesa: (1) There is a lifting of
a function of temperature and P'ressure (PVT relatior. some elgenfunction djegeneracies because the cryz: -I
made on solid He 4  The isolbermal compressibility symmetry Is reduced in the magnetic state: (2) New
and the volume chAnges at the phAse transitions have Brillouin zone surfaces ýare introduced if there is a
bea~n accurately measured in the region ef the body,- reduction in translational symmetry: (3) The symnmetr'y
ce::iered-cuibic solid phaze. An estimate is made of of the energy band in rX-space may be reduced. The
the isobaric thermnal expansion coafficienit. The data rutile structure Is considered as a specif!c example and
soeisgest that tbermod)..-mmc relations pred-Icting a the space grovi's of MnF arrINMoO in their magnetic
neglative thermal ejt;nalon coeflictent I-. the solid 2 2
might be altered by the fact that the aozupressibxJmty and nonmagnetic states are obtained. (Contractor's
df the solid at the melting curve is greater than. at abstract)
higher pressures. Caiculations were made on the
data of several experiments studying the flow of super-
fluid helium. There is amplie eviderce that a dissipa- 33
tlte interaction can exist bctween the suptrflvid and
the boundaries of the flow system when the superfluid Yale U. [Sloane Physics L,-i. 1 %New fiiaven. Conn.
velocity is greater than a certain critical value. OTCLAeUINEG FUSLTN

CRYSTALS AT LOW TEMPERAT'JRE'I, by R. G.
Wheeler. Finai rept. Mar. 1, 1959- Aug. *1, 19G2,
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Aug. 31 1962. 5p. (AFOSR 3536) (AF 49(638)503) 3333
AD 285426 Unclassified

Yale U. [Sloane Physics Lab.] New Haven, Conn.
The exciton spectra and their magneto optical effects
was iniestigated in selected insulators, most success- HYPERFINE STRUCTURE OF ",4UONIUM, by K. Ziock,
fully, cadmium sulfide and cadmtum slenide. V. W. Hughes and others. [1962] [3]p. Incl. diagr.
Theoretical work was carried out on the representa- table. (AFOSR-2791) (Sponsored jointly by Air Force
tion theory of finite groups, in particular, the consid- Office of Scientific Research under AF 49(638)545,
eratlon of the group properties of magnctic crystals. Atomic Energy Commisslcn and office of Naval
Magneto optical studies of the exciton absorption in Research) AD 612522 Unclassified
other selected semiconductors such as ZnS, ;igS and
MgTe will be continued. MgTe holds special promise. Also published in Phys. Rev. LIrs., v. 8: 103-105,
Due to the hexagonal symmetry and the very large spin Feb. 1, 1962.
orbit splitting of the Te ion a is hoped that one may be
able to detect in the exciton evidence for toroidal The h. f. s. splitting of muonium in its ground
energy surfaces in band structure. Crystal growth 2I state is experimentally found to be 4461. 3 k
facilitie.; have been constructed which will aid in
procurement of suitable samples. A superconducting
high field magnet should allow an extension of the field 2. 2 mc!sec.
parameter to nearly 6C" lilogauss.

3334

3332 Yale U. Sloane Physics Lab., New Haven. Conn.

Yale U. iSloaý - Physics Lab.I New Haven, Conn. THEORETICAL VALUES FOR MAGNETIC MOMENTS
IONIC CONDUCTIVITY AND TIME-DEPENDENT OF Mu-MESONIC ATOMS, by K. W. Ford, V. W.
POLARIZATION IN NaCl CRYSTALS, by P. H. Hughes, and J. G. Wills. [1962] [81p. incl. tables,

Sutter and A. S. NowIck. [1962] [131p. Incl. illus. refs. (AFOSR-j252) (AF 49(638)545) AD 400863

diagrs. refs. [AF 49(63E)503] Unrlassified Unclassified

Published in Jour. Appl. Phys., v. 34: 734-746, Also published in Phys. Rev., v. 129: 194-201.

Apr. 1963. Jan. 1, 1963.

When a constant electric field is applied to a dielec- The magnetic moment of a negative muon bound in
tric, the current density per unit field decreases with the field of a nucleus is slightly less than the moment
time from an "initia.l onductivity'" to a "final (or of a free muon. The binding corrections to the
.-t'ady-state) conductivity." A study is made of this moment have bevn calcu.ated accurately for a number
tme-dependent polarization effect for "pure' NaCl of nuclei, using realistic nuclear charge distributions.
crystals in the range from 50* to 200*C. The validity Polarization of the nucleus and of the atomic electrons
of Ohm's law and the superposition principle is by the muon also give rise to significant corrections
demonstrated for these crystals; this establishes the to the muon moment. Precise determinations of the
linearity of the formal equation which relates polarl- magnetic moment of heavy mu-mesonic atoms afford a

zation, electric field, and their time derivatives, way to test for possible structure of the muon which
Also studied are the effect of prolonged current flow, might be exhibited through the polarization of the muon
the effect of deliberate introduct!on of an air gap in the strong electric field of the nucleus. The
be;ween the crystal and one of its electrodes, and the theoretical and experimental g values are bi reasonable
effects of impurities, deformation, x-ray ir.'adlation. good agreement in view of the uncertainties about
and anneallmg. It is concluded that the results are chemical and solid state magnetic shielding effect3.
not consistent with the well-known spac,-charge
polarization theory of Joffe, accord ng t0 which the
buildup of sbace charge occurs because of blocking 3335
Y the current carriers at one or both electrodes.
Rather, it is necessary to rega-d the time-dependent Yale U. [Sloane Physics Lab. I Ner Haven, Conn.
nolarizatic - as a dielectric relaxation phenomenon.
%ccording to this viewpoint, the fl Al conductIvity, COLLISIONS OF MUONIUM IN GASES; MUONIUM
and :_ot the initial value, re,)resents the true ionic CHEMISTRY (Abstract), by J. Bailey, W. Cleland and
cond;-,-"._'y. Possible relaxation mechanisms are others. [1962] [l1o. (Sponsored jointly by Air Force
dL --- sed in terms of defect clusters and charged logs Office of Scientific Research under fAF 49(638)545],

on uslocations. (Contractor's abatract) Atomic Energy Commission and Office of Naval
Research) Unclassified
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Preien~ed at meeting of the Amer. Phys. Soc.. temperature; it is always smaller than for an isolated
Washi'igton, D. C.,* Apr 23-26. 1962. atom and normally decreases gradually with rising

published in Bull. Amer. Phys. Soc., Series IP, enrau.

inu~u i gaestothestdyofmuoniurn have been Yale 11, Sterling Chemistry Lab., New Haven, Conn.

mesuemntofth yterln srutueof muonium. THE KINETICS OF MhE THERMAL ISOMERIZATION
A ticowve iduc,.tr-s Morbetween 2 hyperfine OF [2. 1. 01 BICYCLOPEN 'ANE, by M. L. Halberstadt
leel i aston ~gctc ied sobserved when and J. P. Chesick. 11962) j4kp. incl. diagrs. tables,
poitv mta r sc-pd npueargon; the line refs5. (AFOSR-2156) (AF 49(638)722) .AD61 1452
intnsiy i rducd '* If henanadmixture of Ucasfe
abot 4pars I 1ý t;Ali isaddd; heline appears

wit 2patsin 0 Oo Ar. ine heprobability that Alo_ ubisediJurAerCe._oc,_._4
a uo frm mo-'u I nt elevdto depend on 2688-2691, July 20. 1962.

thepreenc ofimpritesthedecrease in the
ino.i~ln-eonnc igl sattributed either to The thermal isomerization of [2. 1.01 bicyclopentane

chmialrec~os f unim r ochanges in is a homogeneous unimiolecular reaction and has been
muotun olriatontncoliics.Itis difficult to studied in the range 2Ms.9 to 310. V~ and pressures of
decdeth rl..1e ipotaceofZhse2 possibil; tes, 66.7 to 0. 04 mm. The high-pressure rate constant at

sicevey itleI kow aou tecross sections for 291. V~ can be ex'pressed in the Arrhenius form
th cresonig roese frhydrogen. It may be k 1o4. 58 - I
posibe t oseve hemicowvespectrum of a k.=1 exp [ (46. 6 :k 1.0O)kcal 'tT ] sec. . The
moecil sciasOM anlo o O) fit is fermed rumber of effective oscillatorq in the Kassel integral
undr ~ircoo~tios.Th prssreshift of the his of is estimated as ' I * 2. Added nitrogen increases the
inioiu i. ig-pesur ago gs sdisc.-ssed. rate in the lower Pressure region with a pressure

efficiency relative to the reactant molecule of 0. 10
0. 02. Energy considerations appear t-i preclude a

3336 cyclic strairfree diradfcal as a transition stAte.

Yale U. [Sloane Physics Lab. I New Haven. Conn. (Contractor's abstract)

SUSCEPTIBILITY OF A LOCALIZED MAGNETIC 3338
STATE IN A METAL (Abstract), by J. A. White.
119621 [Ilk. [AF 49(638)545] Unclass!.3ed Yale U. [Sterling Chemistry Lab. J New Haw:-.i,, Conn.

Presented at meeting of the Amer. Phys. Soc.. KINETICS UNITOLECULAR ANtD HALOGEN ATOM
Clevel".J Ohio, Nov. 23-24, 1962. REACTIONS, by J. P. Chesick. Final rept. Sept. E,

1962. 2p. (AFOSR-3485) (AF 49(638)722)
Published in Bull. Amer. Phys. Soc., Series 11. Unclassified
v. T.-35T.Rov.. 23, 1962.

This report contains a bibliography of completed studies
The susceotibility of 'An orbitally nondegenerate spin of various unimolecular reactions in which- the activa-
1 2 atomic imourity state in a metal is calculated on lion energy barrier was of interest in consideration of
Aniderson's model. The totality of many electron the detailed molecular decompos.iion processes. For
atom-metal elgenstates is divided into 2 classes molecules of sufficiently small size, the low pressure
according as the projection of the local moment along behaviur of the unimolecular reaction rate constant has
the direction of the appied field is positive or negative, yielded information on the relative lifetimes of the
The partition function is calculated by summing energized molecules as a function of molecular size and
separately over the 2 classes, within each of which structure. Inconipleted work included: (1) preliminary
the major contribution comes from states for which experiments with methylenecyclopropane which indicated
the projection has approximately the most probable that this molecule did not undergo a simple un-r-olecular
value <(us *)= t ';&>for that clAss. The resulting reaction; (2) work on the thermal decompositior of

suscptiiliy whn epresed n trmsof /AIStheethylcyclopropane indicating a longer lifetime for the
susepibiit wen xpessd n erm o <Psth excited species in this iinimolecular reaction than was

sum of a Curielike term and a local contribution to the found for methylcyclopropane; and (3) the thermal
isonierization of dtmethylbicyclotozane which gave

Pauli spin varamagnetisml: x 1 Uo I 2,. kT au 'aff. tentative Arrhenius pararuriers of 8. 2 x .01 1 sec-

rThe magnitude of (Y'" depends on the admixture of and 40.4 kcal-mol.

free-atom and pure-metal states, the denri.ty o! free-
electron states at the Fermi level, the repulsion
between locaiizci electrons of opposite Vpin. and

752 <



AIR FORCE SCIENTIFIC RESEARCH

3339 Also publisned in Jour. Amer. Chem. Soc.. v. 84:
3570-3577, Sept. 20. 1962.

Yale U. Sterling Chemistry Lab., New Haven, Ccnn.

Flash photolysis has been carried out on thin solid
THE KINETICS OF THE THERMAL CIS-TRANS films of 2 substances known to give beuzyne under other
ISOMERIZATION OF 2-METHYL 12.1.01 conditions. Transient and final product ultraviolet
BICYCLOPENT.VNE, by J. P. Cnesick. [1962] [4]p. gas phase spectra have been recorded and at least
incl. diagrs, refs. (Contribution no. ;6E8) (AFOSR- 1-reaction has been observed, with butadlene. On the
3890) (AF 49(638)722) AD 611449 Unclasslied basis of the observed final products, the reactions and

the appearance of a transient continuot.- ,catrum, it
klso published in Jour. Amer. Chem. Soc., v. 84: is concluded that gaseous benzyne is produced and that

3250-3253, Sept. 5, 1962. it probably is responsible for the travslent absorption
spectrum. (Contractor's abstract)

The kine'ics of the reversible cis-trans isomeriza-
tbon reaction of 2-methyl 12. 1.01 bicyclopentane %%ere
studied between 263.3 and 231. 7'C and at reactant 3342
pressures between 0. 08 and 1.7 mm. If the lower
boiling isomer is tentatively identified as trans, then Yale U. Sterling Chemistry Lab., New Haven, Conn.
K = k-tr ans/cis = 0. 56 at 220' for the trans -cis
reaction. The transition state is concluded to be one ABSORPTION SPECTRA OF GASEOUS HALIDE IONS
of incomplete rupture of the bridgehead-bridgehead AND HALOGEN eLECTRON AFFINITIES: CHLORINE,
b-nd corresponding t0 considerable residual bicyc.ic BROMINE, AND IODINE, by R. S. Berry, C. W.
strain energy. The first order rate constants de- Relmaan', and G. N. Spokes. [1962] [13)p. incl. ilus.
creased less than 10% on lowering the reactant diagrs. tables, refs. (AFOSR-J1495) (AF AFOSR-61-
pressure to 0. 1 mm. (Contractor's abstract 25) AD 427£50 Unclassified
n-,dified)

Also published in Jour. Chem. Phys., v. 37: 2278-
"720 ov. o, -1962.

3340

Absorption spectra have been taken of partially
Yale V. Sterlirg Chemistry Lab., New Haven, Conn. dissociated vapors of chloride, bromide, and iodide

salts of rubidium and cesium. The salts have been
THE THER6MAI ISOMERIZATION OF TROPILIDENE. heated by shock waves. Continuous absorption spectra
by F. N. Klump and J. P. Chesick. [1962] 3 ]. characterized by sharp thresholds are attribut d to
incl. diagr. refs. (AF 49(63E)722) Unclassified the ions Cl-, Br-, and 1. The low-energy th.esholds

for the 3 ions fall at approximately 3424, 3685, and
Published in Jour. Amer. Chem. Soc., v. k5: 4040A, respectively. rrom the threshold wavelengths
130-132. Jan. 2G, 1963. and appropriate small environmental corrections, the

lectron affinities of chlorine, bromine, and iodine are
The thermal isomerization of tropilidene to toluene det rmined to be 3. 628*0. 00, and 3. 078.-0. 005 ev,
has been observed in the gas phase in the temperature respectively.
range 363-408', and in the pressure range 0. 9-19.7
mm. Thc first-order rate constant was found to be
ir.dependent of the surface to volume ratio, and un- 3343
changed both by nitric oxide addition and by a 20-
fold increase in pressure through nitrogen addition. Yale U. Sterling Chemistry I,ab., New Haven. Conn.

The rate constant for the reacton is given by k- ABSORPTION SPECTRUM OF GASEOUS F- AND

3.5 x 1013 exp [(- 51.1 * 0. 8) kcal'RT] sec-1. The ELECTRON AFFINITIES OF THE HALOGEN ATOMS.
activation energy precludes a simple carbon-carbon by R. S. Berry and C. W Reimann. [1962) [4]p. incl.
bond rupture as the ini.ial step, and a species at illus. dlagr. table. refs. (AFOSR-65-1253)
least formally similar 

t
o norcaradl.e.ae is suggestrj (AF AFOSR-63-183) AD 621462 Unclassified

as the reactive intermediate.

Also published in Jour. Chem. Phys.. v. 38: 1540-

334', 1543, Apr. ! 1963.

The absorptijn spectrum of gaseous fluoride ion has
Yale U. Ste-ling Chemistry Lab., New Ha,'n', Conn. been observed in shock-heated vapors of CsF, RbF,

an'. 1F. The spectrum is a continuum with 2 sharp
TIlE ABSORPTION SPECTRUjM OF .",ASEOUS thr,!,.'inIds at 3595 and 3542A, similar to those of the
BENZYNE. by R. S. Berry, G. N. Spokes, and other h'lde ions. The electron affinity determined
M.;. Stiles. [1962] [8p. imcl. df.grs. refs. (AFOSR- from the I, w-energy threshold is 3.448 * 0. 005 ev.
23991 (In cooperation with Michigan U.. Ann krbor) The crobs- ,ection for photodetachment at 3565A is
(Ar AFOSR-61-2ZI AD 430657 Unclassified about 2.-5 2 x 10-18 cm 2 and at 3525, about 3.3 t

2 x 10"18 cm 2. The electron affinities of chlorine,
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bromine and iodine are reviled, respectively, to Presented at meeting of the Amer. Phys. Soc.,
3.613, 3.363, and 3.063 ev, all with uncertainties New York, Jan. 24-27. 1962.
of 0. 003 ev.

Published in Bull. Amer. Phys. Se., Series 11,

3344 v. 7: 42, Jan. 24, 1962.

The dissociation rate of a dilute solution of diatomic
Yeshiva U. Gr-Aduate Szhoo: of Science, New York. molecules in an inert gas which is suddenly raised to

a high temperature was investigated. A classical
STATISTICAL THERMODYNAMICS OF NONUNIFORM impulsive collision model is used for the interaction
FLUIDS, by J. L. Lebowitz and J K. Percus. [1962] between the diatomic molecules and the solvent gas
181p. Incl. refs. (A,02R-4112) (In cooperation with which Is treated as a temperature bath at a temperature
New York U.) (AF 4?(683)753) AD 292937 T. Explicit calculations have been carried out for a I

Unclassified dimensional harmonic model (including also transitional
degrees of freedom assumed to be in equilibrium withPresented at meeting of the Amer. phys. Soc., the reservoir), in which the diatomic molecule is

Northwestern U., Evanston, Ill., June 19-21, 1962. assunied to dissociate as soon as its vibrational energy

excf -ds the dissociation energy E. An apparently
Abstract published ir Bull. Amer. Phys. Soc., general result was obtained (independent of the form
Series II, v. 7: 415, June 19, 1962. (T.tle varies) of the vibrational potential) for the dissociation rate

Also published in Jour. Math. Phys., 1% 4: 116-123, K(E) in "he region E -kT; K(E) - KT [ . (E)] -if (E),
Jan. 19G3. where f(E) dE is the probability of the molecule h.vinin

A general formalism has been developed for obtaining vibrational energy in the range dE when it is in equilib-
the low-order dstribution functions r ... r rum at temperature T, and r (E) is the time betweentnq(rj rq) co'ticinis for molecules with vibrational energy E.
and the thermodynamic parameters of nonuniform Thi., ma) be related to the maximum amplitude of
equilibrium systems where the nonuniform.ty is caused vibrst..on and is mtch larger and in better agreement
by a potential U(r). The method consists zf trans- with experiment .. n the K obtained from a weak
forming from an initial (uniform) density n0 to the interact. -n model.
final desired density n(r) via a functional Taylor ex-
pansion. When n is chosen to be the density in the
neighborhood of tRe r's one obtains nq as an expansion 3346

in the gradients of the density. The expansion parame- Yeshiva U. [Graduate School of Science] New York.
ter is essentially the ratio of the microscopic correla-
tion length to the scale of the inhomogeneities. DYNAMICAL STUDY OF BROWNIAN MOTION (1-ostract).
Analysis is most conveniently done in the grand by J. L. Lcbowitz and E. L. Rubin. 119621 [1jp.
ensemble formalism where the corresponding thermo- [AF 49t538)753) Unclassified
dynamic potential serves as the generating functional
[with U(r) as the variable] for the nq. The transitlon Presented at meeting of the Amer. Phys. Soc.. New

from U(r) to n(r) as the relevant variable is accom- York, Jan. 24-27, 1962.
ollshed via the direct correlation function which enters
very naturally, relating the change in U at r 2 due to Published in Bu:ll. Ame-.. Phys. Soc., Series I1,

a change in n at r . It is thus essentially the matrix v. 7: 92, Jan. 24, 1962.
inverse of the 2-ý.rtcle Ursell function. The recent
results of Stillinger and Buff on the thermodynamic A study was made on the motion of Brownian particles
potentials for nonuniform systems follow as a special in a fluid, (through the time evolution of their distribu-
case of analysis without any recourse to the virial tionfunction), from a dynamical point of view; i. e.,
expansion. Thus, they hold also in the liquid reg.on. without a priori introauction of purely stochast!c ele-
In a succeeding paper, analysis is applled to obtain ments. Tne method consists of rewriting the Liouville
the asymptotic behavior of the radial distribution equation for the joint distribution u, of fluid and
function in a uniform system. Brownian particle (which may itself be composite) as a

pair of coupled non-lImear equations for the distribution
function of the Brownian particle f. and the conditional

3345 distribution of the fluid (uif). These equa:ions are then
solved by an iteration procedure which is essentially

Yeshiva U. [Graduate Scaool of Science] New York. an expansion in the ratio of the 'effective- velocities of
Brownian and fluid particles. A Fokker-Planck type

DISSOCIATION ROLE OF A DIATOMIC MOLECULE equation for the W-ownian particles was obtained. The
IN ANINERT GAS (.abstract), by T. A. Bak and next order yields a simple correction for spatially
J. L. Lebowitz. [1962] [iip. (In cooperation with nonuniform distributions of Brownian particles. The
New York U.) (Sponsored jointly by Air Force .Office evaluation of the higher order terms lead to some
of Scientific Research under [AlF 49(638)753] and serious difficulties which will be discussed. The re-
Atomic Energy Commission) Unclassified lationship between this procedure and the Kirkwood

theory of liquids is also being investigated.
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3347 The pair distribution function in a uniform classical
fluid is eqivalent to the 1-body density when 1

Yeshiva U. [Graduate School of Science] New York. particle is fixed. An implicit relation for this
nonuaiform density is found by a functional expansion

RADIAL DISTRIBUTION FUNCTIONS IN CRYSTALS of the difference of chemical potential and external
AND FLUIDS (Abstract), by J. L. Lebowitz, J. K. potentiai about its value for a system of uniform density.
Percus, and 1. J. Zucker. [1962] Ilkp. (In A linearization of this expansion, followed by retention
cooperation with New York U.) (Sponsored jointly by of, at most, second derivatives of the inhomogenity,
Air Force Office of Scientific Research under reproduces the Ornstein- Zernicke relations for the
[AF" 49(633)753] and Atomic Energy Commission) asymptotic pair correlation. Linearization alone calls

Unclassified for the sum (A internal potential and direct correlation
function to vanish asymptotically. This relation is

Presented at meeting of the Amer. Phys. Soc., developed for the case of weak long-range forces,
Northwestern U., Evanston, Ill., June 29-21, 1962. resulting in the Debye-Huckel expression for an electron

gas, and reproducing the asymptotic correlations of
Published in Bull. Amer. Phys. Soc., Series If, the Kac-Uhlenbeck-Hemmer 1-dimensional model. The

v. 7: 415. June 19, 1962. relation is also shown to follow from the viril, expan-
sion for the direct correlation function.

A study is being made of the qualitative rzxure of the
2-particle distribution function n2 (r,, r 2 ) with

particular reference to its long-range behavior in
crystals and fluids. In a box with periodic boundary Yeshiva U. [Graduate School of Science] New York.
conditions, n2 (r,, r 2) = n2 (r., r 2) and in the limit of

the system becoming infinite Is equal to n 2g(r). The DISSOCIATION OF DIATOMC MOLECULES, by T. A.

low-k behavior of o(k), the Laplace transform of g(r) Bak and J. L. Lebowitz. [1962] [91p. incl. refs.

is studied. This yields the moments of (g-l) and may [AF AFOSR-62-64] Unclassified

thus give information about the existence of long-range
order. o(k) is related to <pkp - k >, where pk is the Published in Faraday Soc. Discussions, v. 33: 189-197,

Fourier transform of the density. In the crystalline 1952.

state, pk may be expressed in terms of the normal
coordinates and o(k) evaluated for some harmonic A diatomic molecule is considered a2t 2 hard spheres
crystals. For a I-dimensional system with nearest connected by a spring. It is imbeddv' in a gas of hard-

neighbor forces, a(k) is given directly in terms of the sphere atoms, which is assumed to be Ar. thermal
thermodynamic parameters of the system; a(k) equilibrium at all times. Only a 1-dimensional model

is considered, and the possibility of multiple collisizis
[n ex-(p(p - k) - 4p))-n]- , where k the chemical during an encounter is neglected. The molecule is

potential and p. the pressure, are measured In u'nits assumed to dissociate immediately t-henever Its vibra-

of temperature. The absence of phase transitions tioeal energy exceeds E. The density in the phase space

here implies the existence of all the moments of (g-1) of the diatomic molecule is described by the Licuville
and the absence of long range order. equation for the isolated molecule with an added collision

integral for collisions with the gas atoms. Since the

gas is assumed in equilibrium this integral .-quation is

3348 linear. The rate constant for dissocstior.s is found
directly from the integral equation and (for smali mass

Yeshiva U. [Graduate School of Science] New York. of the gas atoms) after its reduction to a Fokker-
Planck equation.

ASYMPTOTIC BEHAVIOR OF THE RADIAL DISTRI-
BUTION FUNCTICN. by J. L. Lebowitz and J. K.
percus. [1962] [71p. incl. refs. (Sponsored jointly 3350

by Air Force Office of Scientific Research under
[AF AFOSR-62-641 and Atomic Energy Commission) Yeshiva U. [Graduae School Cf Science] New York.

Unclassified CREATIVrTY AND EFFECTIYE INSEPARABILITY,

by R. M. Smullyan. [1962] [11kp. (AFOSR-64-0231)
(AF A'FOSR-63-433) AD 432519 Unclassified

Presented at meeting of the Amer. Phys. Soc.,
New York U. N. Y.. Jan. 23-26, 1963. Also published in Trans. Amer. Math. Soc., v. 109:

135-145, Oct. 1963.

Abstract cu lished in Bull. Amer. Phys. Soc., Some new characterizations of creativity and effoctive

Series 1I. v. 8: 32, Jan. 23, 1963. inseparability (as well as some closely allied nations)
which seem surprisingly weak are obtained. These re-
sults are in some respects stronger than those

Usc. p zalished in Jour. Math. Phys., v. 4: 248- previously obtained in other studies of the theory of
254, Feb. 1963. formal systems.
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240

AF AFOSR-62-454
Maryland U. Inst. for Fluid Dyiamics and Applied AF AFOSR-63-100

Mathematics, College Park Northwestern U. Technological Inst., Evanston, ll.
1628-1630 2180

AF AFVSR-62-463 AF AFOSR-63-105
Yale U. Dept. of Physics. New Haven, Conn. Arizona U. Dept. of Physics, Tucson

3329 84, 85

A F AFOSR-63-l07
AF AFO8R-63-1 Illinois U. Charged Particle Lab., Urbana

Polytechnic Inst. of Brooklyn. Dept. of Aerospace 1178, 1179
Engineering and Applied Mechanics, N. Y.

2431 AF AFOSR-63-117
California U. Electronics Research Lab., Berkeley

AF AFOSR 63-10 373
California U., Berkeley

270 AF AFOSR-63-121
Californ'a U. Dept. of Mathematics, Berkeley

AV AFOSR-63-23 296
Texas Technological roll. Dept. of Chemistry,

Lubbock AF AFOSR-63-141
3036-3039 Ma.-yland U. Inst. for Fluid Dynamics and Applied

Mathematics, College Park

AF AFOSR-63-25 1631
California Inst. of Tech. Seismological Lab.,

Pasadena AF A FOSR- 63-183
264-268 Yale U. Sterling Chemistry Lab., New Haven. Conn.

3343

AF AFOSR-63-26
California Inst of Tech. Seismological Lab., AF AFOSR-S3-187

Fasadena Pittsburgh U. Dept. of Chemistry, Pa.

269 2378

AF AFOSR-63-30 AF AFOSR-63-196
Colorado U. Dept. of Physics, Boulder Pittsburgh U. Sarah Mellon Scalfe Radiation Lab.. Pa.

626-628 2403

AF AFOSR-63-33 AF AFOSR-63-236
American Soc. of Mechanical Engineers. New York Rochester U. Inst. of Optics, N. Y.

73 2667

AF AFOSR-63-42 AF AFOSR-63-237
Institute for Advanced study, Princeton, N. J. Rochester U. Dept. of Pitysics and Astronomy, N. Y.

1302 2661

AF AFOSR-63-43 AF AFOSR-63-261
Pennsylvania State U. Dept. of Physics, Texs U. Dept. cf Psychology, Au3tin

University Park 3063
2295, 2296

AF AFOSR-63-332

AF AFOSR-63-5b California U. Dept. of Chemistry, Berkeley

Southern California U. Engineering Center, 287

Los Angeles
2761-2764 AF AFOSR-63-336

California U. Dept. of Mathematics, Berkeley

AF AFOSR-63-64 297
Washington U. Dept. o! Chemistry, Seattle

3206
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Contract Index

"AF AFOSR-63-362 AF EOAR-61-30
Indiana U. Dept. of Chemistry, Bloomington Certre National de Ia Recherche Scientifique. Paris

1286-128e (France)
540-542

"AF A FOSR-63-433
Yeshtoa U. Graduate School of Science, New Yorx AF EOAR-61-31

3350 Free U. of Brussels. Lab. of Animal Morphology
(Belgium)

"AF A FOSR-63-469 938
Colorado State U. Dept. of Mathematics and

Statistics, Fort Collins AF EOAR-61-33
609 Zaragoza U. (Spain)

3351

"AF AFOSR- 64-463 AF EOAR-61-34
Kansas State U. Dept. of Chemical Engineering. Istituto Nazionale di Ottica, Florence (Italy)

Manhattan 1334-1346
1396

AF EOAR- 61-36
"AF AFOSR-64-519 Pisa U. (Italy)

New York U. Dept. of Chemistry, N. Y. 2357
2102

AF EOAR- 61-37
"AF AFOSR-64-631 Lund U. Dept. of Physics (Sweden,

California U. Dept. of Physics, La Jolla 14S4
424

AF EOAR-61-39
London U. Coll. Dept. of Anatomy (Gt. Brit.)

AF AFOSR-65-735 1464-1466
Maryland U. Dept. of Physics and Astronomy.

College Park AF EOAR-61-40
1583, 1584 London U. Inst. of Laryngology and Otology

(Gt. Brit.)
1463

AF EOAR- 61-2
Sheffield U. (G±- Brit.) AF EOAR-61-44

2714-2716 Gothenburg U. Dept. of Pharmacology (Sweden)
1037-1041

AF EOAR-61-4
Cork U. Coil. (ireland) AF EOAR-61-45

715-718 Techntsche llochschule. Inst. fiir
Stromungsmechanik, Braunschwelg (Germany)

AF EOAR-61-5 3021
Max- Planck Inst. fUr Str~mungsforschung,

G~ttingen (Germany) AF EOAR-61-48
1922, 1923 Free U. of West Berlin (Germany)

946, 947
AF EOAR-61-8

Nobel Inst. for Physics, Stockholm (Sweden) AF EOAR-61-49
2126 Royal Coll. of Science and Tech. Dept. of

Mathematics, Glasgow (Scotland)
AF EOAR-61-12 2677, 2678

Leicester U. Dept. of Biochemistry (Gt. Brit.)
1436-1440 AF EOAR-61l-50

Erlangen U. (Germany)
AF EOAR-61-13 841-845

Cambridge U. Psychological Lab. (Gt. Brit.)
495 AF EOAR- 61-51

Bern U. Inst. of Physics (Switzerland)
AF EOAR-61-21 125

Technische Hochschule. Mathematical Inst.,
Munich (Germany) AF EOAR-61-87

3026 London U. Imperial CoIL of Science and Tech.
(Gt. Brit.)

AF EOAR-61-24 1450
Cambridge U. Cavendish Lab. (GL Brit. I

480-482

"791 <



AIR FORCE SCIENT77'C RESEARCH

Contract Index

AF EOAR-62-1- AF EOAR- 62-34
Birmingham U. Dept. of Chemistry (Gt. Brit.) Milan U. (Italy)

133 2011, 2012

AA F EOAR-62-35
London U. Coll. Dept. of Phys!cs (Gt. Brit.) PFsa U. (Italy)

1472-1479 2358-2361

AF EOAR-62-4 AF EOAR-62-40
Maudsley Hosp ti, London (Gt. it.) ErLngen U. (Germany)

3917, 1918 846-848

AF EOAR-62-5 AF EOAR-62-51
Oxford U. Dept. of Biochemistry (Gt. Brit. Paris U. Lab. de Physique Throriqqe et Hautes

2250 Energies (France)
2280

AF EOAR-62-16
Oxford U. Inorganic Chemistry sab. (Gt. Brit.) AF EOAR-62-52

2265 Training Center for ExperDmenptl Aerodynamics,
Brussels (Belgium)

A F EOAR-62-7 3089
Trieste U. Mathematical Inst. (Italy)

3090, 3G9. AF HOAR-62-54
Sheffield L. (Gt. Brit.)

AF EOAR-62-±60 3 017
Pares U. Lab. de Physique pth.orfque et m autes

Energies (France) AF EOAR-62-57
2276-227/9 Technion - Israel Inst. of Tech.. Ha2fa

• 3012, 3013

AF HOAR- 62-13
Karoenka Inst. Dept. ofU.edoical Phyrscs, AF EOAR-62-59

Stockholm (Sweden) Welzmann Inso. Dept. of Biochemistry,
1416 Rehovoth (Israzel)

32.31

AF EOAR-62-15
Stockholm U. Inst. of Physics (Sweden) AF ZOAR-62-61

2953-2955 Technion - Isa.faeo Inst. of Tech. Dept. of
Aeronautical Enginee:ring, Haifa

A F EOAR° 62- L6 3016, 3017
Free U. of Brussels. Dept. of Chemical Physics

(Belgium) A CmEOAR-B62- 62
925-930 Oxford U. Engineering Lab. (Gt. Brit. )

2262-2264
AF EOAR-62-17

Free U. of Brussels (Belgium) AF EOAR-62-64
921. 922 Leicester U. ", of Chemistry (GS Bret.e)

1443
AF EOAR-62-19

uAg'cult.u aD Research Council. Inst of Animal AF EOAR-62-65
P1hysiology, Londpn (GL Brit.-) Lca.in U. Lab. for InorgPnic and Analytical

45, 46 Chemistry (Belgium)

1489
AF EOAR-62-25

Huel U. Dept. of Bhemistry (,n. Brit.) AF EOAR-62-71
1165 LuS d U. Dep0 of Physics (Sweden)

1495
AF EOAR-62-28

Lured U. Dept. of Pharmacology (Sweden) AF EOAR-62-72
1492 Uppsall U. Inst. of Physics (Sweden)

3116-3121
A F EOAR- 62- 20

Gothenburg U. Dept. of Biology (Svteden) AF EOAR-62-76
1035, 1036 Stockholm U. Psychological Lab. (Sweden}

2959
AF EOAR- 62-33

Hlebrew U. Dept. of Physics, Jerusalem (Israel) AF BOAR-62-77

1152-1154 Lelcester U. Dept. of Biochemistry (Gt. Brit.)
1441. 1442
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AF EOAR-62-79 AF EOAR-63-22
Edinburgh U. Dept. of Pharmacology (Gt. Brlt.) Royal Coil. of Science and Tech. Dept. of

837, 838 Mathematics, Glasgow (Scotland)
2679

AF EOAR- 62-80
Oxford U. Dept. of Pharmacology (Gt. Brit.) AF EOAR-G3-31

2255, 2256 Hull U. Dept. of Chemistry (GL. Brit.)
1166

AF EOAR-62-86
Nobel Inst. for Physics, Stockholm (Sweden) AF EOAR-63-40

2127 Louvain U. (Belgium)
1485-1487

AF EOAR-62-87
London U. Imperial Coll, of Science and Tech. All EOAR-63-42

(Gt. Brit.) Louvain U. Lab. for Inorganic and Analytical
1451-1461 Chemistry (Belgium)

1490
AF EOAR-62-89

Barcelona U. (Spain) AF EOmR-63-47
108-110 Pi.-ts U. Lab. de Physique Thorlque -t Hautes

Energies (France)
AF EOAR-62-90 2281-2284

Instituto Nacional de Tecnica Aeronautica Esteban
Terradas, Madrid (Spain) AF EOA.-63-79

1311 Cambridge U. Dept. of Applied Mathematics and
Theoretical Physics (Gt Brit.)

AF EOAR-62-92 483-487
Madrid U. Dept. of Crystallography (Spain)

1520, 1521
AF EOAR-64-80

AF EOAR-62-94 Leicester U. Dept. of Chemistry (Gt. BriL)
Technische Ho-hschule, Munich (Germany) 1444

3025

AF EOAR-62-98 ATV30-1)2098
Max- Planck Inst. 'Er Aeronomie, Landau (Germany) Massachusetts Inst. of Tech. Lab. for Nuclear

1921 Science, Cambridge
1700-l'iL9

AF EOAR-62-106
Genoa U. Neurosurgical Clinic (Italy)

1015 CSO-680-56-31
National Bureau of Standards, Washington, D. C.

AF EOAR-62-120 2079
Technion - Israel Inst. ef Tecb. Dept. of Physics,

Haifa CSO-660-57-4
3620 Bureau of Mines, Bartlesville, Okla.

191-194

AF EOAR-62-123
Uppsala U. Inst. of PhyLics (Sweden) CSO-680-58-10

3122-3134 Bureau of Mines, Pittsburgh, Pa.
198

AF EOAR-62-400
New South Wales U. Dept. of Applie I Matthematics CSO-680-59-9

(Australia) Bureau of Mines, Bartlesville, Okla.
2093 195-17

AF EOAR-63-11 DA 36-039-sc-56695
Stockholm U. Inst. of Physics (Swedea) Illinois U. Coordinated Science Lab., Urbana

2956 1180-1189

AF EOAR-63-15 DA 36-039-sc-73279
Karolinska Inst., Stockholm (Sweden) Columbia U. Columbia RadLation Lab., New York

1406 652
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Contract Index

DA 36-039-sc-78108 Nonr-22245
Massachusetts Inst. of Tech. Research Lab. of California U. Inst. of Engineering Research,

Electronics, Cambridge Berkeley
1774-1893 390-397

DA 36-039-sc-78330 Nonr- 22548
Columbia U. Columbia Radiation Lab., New York Stanford U. MicrowvAve Lab., Calif.

653-664 2889-2901

DA 36-039-ac-85122 Nonr-22552
Illinois U. Coordinated Science Lab., Urbana Stanford U. Applied Mathematics and Statistics Labs.,

"1190-1224 Calif.
2785-2795

DA 36-039-sc-87376
Massachusetts lnst. of Tech. Research Lab. c! Nonr-22567

Electronics, Cambridge Stanford U. High-Energy Physics Lab., Calif.
1894-1898 2871-2878

DA 36-039--sc-90789 Nonr-25116
Columbia U. Columnia Radiation Lab., New York Stanford U. High-Energy Physics Lab., Calif.

665 2849-2870

Nonr-49413
ISSA 61-3 Tufls U. Inst. for Psychological Research,

Library of Congress. Science and Technology Dlv., Medford, Mass.
Washington, D. C. 30f5

1445, 1446
Nonr-184110

1SSA 63-3 Massachusetts Inst. of Tech. Lab. for Insulation
Library of Congress. Science and Technology Div., Research, Cambridge

Washington, D. C. 1679-1688
1447

Nonr-186616
Harvard U. Cruft Lab., Cambridge, Mass.

MIPR 62-3 1048-1063
American Vacuum Soc., Inc., Boston, Mass.

74 Nonr- 186626
Harvard U. Cruft Lab., Cambridge, Mass.

MIPR 62-7 1064
Paris U. (France)

2268 Nonr-186632
Harvard U. Cruft Lab., Cambridge, Mass.

1065-1088

Nonr-22524
Stanford U. Stanford Electronics Labs., Calif. Nonr-234200

2922-2944 Fianklin Inst. Labs. for Research and Development,
Philadelphia, Pa.

909
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OSR Control No. Index

The following is a list of all AFOSR reports to which control numbers were assigned and which were
actually issued during this period.

Item No. Item No.

AFOSR- 24 2169 AFOSR- 1587 1909
66 2997 1604 2902
67 2998 1617 2156
6e 2999 1626 3279
69 3000 1627 3280
80 1446 1629 3045

146 3061 1632 49
240 2436 1633 1348
266 2741 1647 3270
267 2742 1651 3271

268 850 1652 3271
345 748 1673 135
369 712 1674 1608
447 2414 1717 2047
507 1420 1743 2711
596 3030 1770 126
714 713 1771 127
745 1007 1772 12F
817 2113 1777 577
818 2114 1817 561

840 89 11os 1641
841 122 11'39 243
847 2091 L851 2380
863 2046 1852 23EI
904 2092 1864 781
937 3070 1 80 2101
959 505 1901 333
971 e58 1905 694

1061 1905 1908 2577
1912 695

1127 134
1148 610 1913 696
1210 3263 1914 2382
1230 2746 1915 2383
1280 1002 1916 1190
1294 2068 1938 2588
1310 2441 1 iA.l 538
1324 1928 1945 893
1353 1175 1949 2r,36
1373 2728 1949A 2737

1951 2738
1402 1993
14(r 1267 1952 2005
1430 2139 1955 1946
1459 141 1959 753
1464 3062 1961 19Fi
1472 2344 1962 1929
1516 1359 1964 1003
1531 2128 1973 2103
1559 38 1975 1320
1564 93 1976 3066

197? 2080
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OSR Control No. index

Item No. Item No.

AFOGR- 1991 210 AFOSR- 2156 3337
1992 2206 2158 3204
1993 1271 2163 2567
1995 2476 2164 3240
1996 2880 2169 398
1999 1670 217" 3153
2001 2352 2188 195
2004 3078 2189 196
2006 2747 2190 374
2009 1994 2191 375

2030 2233 2192 1120
2033 1585 2193 1937
2041 510 2194 94
2043 3001 2195 3195
2048 2565 2196 2052
2049 2566 2197 1509
2051 2007 2198 3241
2052 2008 2200 691
2053 2009 2202 10
2056 3330 2204 2816

2061 1589 2206 2F48
2062 2435 2208 749
2067 1230 2216 2415
2071 719 2218 3164
2072 726 22L9 2165
2073 2979 2220 2166
2074 2980 2224 812
2075 2161 2226 1016
2077 2083 2228 2589
2078 1902 2229 40

2079 1903 2230 77
2081 734,3306 2232 2797
2097 2345 2236 3225
2100 2910 2237 1496
2103 690 2242 1155
2104 351 2244 2123
2105 806 2246 1026
2106 2204 2247 2662
2113 1525 2248 15L6

2251 340
21:6 1899
2117 1544 2253 2162
2120 3092 2254 773
2121 2881 2256 2442
2122 3140 2257 225
2127 3281 2258 3075
2128 2655 2261 68
2130 1407 2264 2578
2131 1408 2267, V. 1 1044
2133 1409 2267, V. 2 1045

2269 2202
2134 2
2136 2771 2270 1593
2137 1590 2271 2663
2138 1591 2272 1251
2144 1609 2273 802
2145 15"2 2274 6E4
2148 3074 2276 1176
2149 611 2277 576
2152 2373 2278 2115
2155 193. 2280 2412

2281 2590
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OR Control No. Indea

Item No. Item No.

,FOSR- 2284 2416 AFOSR- 2398 3101
2293 2607 2399 3341
2294 3157 2400 302
2295 988 2406 2445
2300 1587 2407 244
2301 612 2408 245
2302 2489 2409 1545
23C3 2490 2410 1546
2304 1368 2411 2418
2305 1384 2412 631

?ýk0G 1277 2413 309
2307 2028 3415 2334
2310 817 2416 1167
2311 1257 2417 2446
2n12 692 2418 774
2313 2734 2419 2419
2314 2735 2422 1394
2317 2384 2427 2627
2318 2981 2428 203
2319 2982 2431 3079

2321, Pt. B 1326 2432 592
2322 2330 2433 1973
2326 2269 2434 2817
2327, Pt. 1 1497 9435 2818
2327, Pt. 2 1498 2437 2628
2327, Pt. 3 1499 2445 352
2327, Pt. 4 1500 2446 246
2327, Pt. 5 1501 2450 1595
2333 2769 2451 545
2334 232 2452 2276

2339 2911 2455 954
2342 50 2456 1360
2344 3040 2459 547
2347 1931 2460 1640
2350 29 2473 3031
2352 101 2474 1278
2353 3282 2475 247
2355 3283 247-3 248
2357 960 2477 1547
2359 2417 2479 735

2360 2748 2480 3067
2361 2749 2481 3196
2362 3183 2482 3032
2363 3302 2483 989
2364 2526 2484 2098
2365 1932 2485 3308
2371 1594 2489 715
2375 2023 2490 3087
2376 2163 2500 1548
2377 1245 2501 2591

2384 2044 2504 488
23E5 257: 2505 714
2386 2333 2510 2670
2387 3307 2517 200
2390 3235 2518 201
2392 132 2519 202
2394 1911 2521 2519
2397, Pt. 1 1522 2525 2503
2397, Pt. 2 1523 2526 764
2397, Pt. 3 1524 2527 3236
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OSR Control No. Index

Item No. 
Item No.

AFCmR- 2528 2270 AFO6R- 2613 9552529 2277 2614 24392531 2960 2615 2694
2532 2070 2616 15962533 474 2617 8542534 1144 2618 1006
2535 1145 2619 11582537 2385 2622 9482540 2386 2623 706
254k 2387 2e24 707
2542 2i88 2628 143125415 21 ?31 2629 1432
MCI 1998 2632 26082549 501 2633 23532552 1361 2634 2354
2553 1990 2635 19892554 1991 2637 15492555 1992 2638 29152555 1999 2639 11082557 1005 2640 2822
2558 2700 2641 11732259 408 "642 219925862 2558 2643 183
2,563 2619 2645 23352564 2820 2646 23362566 2821 2647 2337
2567 737 2648 1163
2568 3173 2649 32842569 1022 2652 24472570 1944 2653 29122561 416 2654 2448
2572 214". 2655 2461
2570 940 2656 26342575 3174 2657 24492572 353 2658 3412578 234 2661 1378
2579 3175 2662 3179
2580 12"7 2663 11712581 82 2664 2140
2582 1248 2665 1272

2533 2185 2667 302T82585 2108 2668 9312586 2186 2669 3103
2587 "187 2672 10332588 2945 2674 16102589 738 2676 193825K, 739 2683 7162591 2002 26E9 7172Z92 2996 2690 9232593 3068 2691 3154

2595 2346 2693 31472596 2039 2694 22572599 3198 2695 2258
um 3199 2696 22592601 96? 2697 3237260z 3200 2698 11252608 678 2699 1126p 2510 3276 2700 11272611 962 27,11 227/82612 3046 2702 475
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OSR Control No. Id.re

Item No. Item No.

AFOSR- 2703 2124 AFOMR- 2$09 1107
2704 1443 2811 276
2705 1502 2816 1434
270.) 1166 2817 1313
2710 3264 2819 15.9

2711 3352 2827 2303
2712 3065 2830 2958
2713 3309 2832 2194
2714 782 2833 2195
2715 783 2834 2001

2717 2285 2836 1308
2718 2785 2"0 685
2719 2786 2845 3285
2721 2544 2847 1939
2727 1597 2849 1026
2719 2551 2851 1410
2732 2048 2855 2104
2740 2234 2856 143S
2742 2235 2859 1206
2744 29b'i 2460 2196

2745 2000 2862 1906
2748 985 2864 3324
2749 2671 2865 3327
2750 24q 2886 3069
2751 2450 2871 859
2752 2389 2880 1330
2753 3325 2882 2364
2754 39 2885 2365
2755 2946 2886 1505
2757 1109 2887 1034

2758 1110 2888 1413
2759 1350 2890 1906
2760 321C, 2891 2739
2761 3219 2695 3228
2763 1986 2896 2972
2764 682 2897 2811
2765 311 2898 2451
2766 1321 29,'1, 1331
2768 618 2901 1332
2769 1023 2903 1421

2770 2462 2904 1422
2771 2089 2906 1423
2774 2812 2907 1424
2775 2813 2910 1462
2777 906 2911 949
2778, V. 1 3002 2913 502
2778, V. 2 3003 2914 1128
2779 2111 2915 1129

2760 303 2916 697
2785 3106 2918 2192

2786 840 2923 442
2789 797 2925 1907
2790 798 2929 1146

2791 3331 2931 2260
2792 2362 2933 2271
2794 2025 2934 479
2M01 2236 2936 3220
2802 2049 2957 889
2803 2050 2938 2017
2807 54 72939 752
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081 Control No. Index

Item No. 
Item No.

AFOBR- 2940 288M AFOGR- 3030 '1412941 2824 3031 10172M2 2825 3032 22522943- 2826 3033 20692944 2827 3034 14272m44 228 3040 22442947 439 3042 23402948 102 3043 12522949 384 3045 21732950 3229 3050 2237

2951 214 3051 29032952 307 3053 2814"2954 1977 3056 24082955 1004 3057 16352956 784 3064 6832957 2947 3065 28282258 U157 3066 28292959 2158 3067 24912960 740 3068 24922961 2750 3082 2132
2963, Pt. 1 2266 3087 197F)2963, Pt, 2 2267 3088 30812968 2420 3100 31492969 2421 3103 20712970 571 3104 22722972 3112 3105 22732974 3011 3106 29612975 2125 3109 15582977 3155 3112 15112978 3148 3116 446
2980A 918 3120 5112980B 919 3121 2202981 785 3122 2212993 1172 3123 2222984 1910 3126 2"702985 2193 312S 29532987 277 3129 29542993 3107 3131 11302995 218 3132 113)2996 219 3133 1132

2998 2882 3134 11333000 2883 3135 31093003 741 3139 3883004 2292 3140 3893005 2423 3141 813Z007 503 3146 21292008 2609 3147 23423001 1169 3155 15983010 898 3157 27873011 899 3160 2279

3%13 119 3161 21263014 1 " 3162 5173015 1750 3163 5183016 211 3164 5193017 250 3165 16713018 1%111 3166 29663024 1978 3169 32263025 731 3170 9003027 182 3172 &1743029 3177 3177 1494
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OSR Control No. Index

Item No. Item No.

AFOSR- 3178 2486 AFOSR- 3340 520

3179, Pt. 1 1042 3342 499

3179, Pt. 2 1043 3343 5013

3181 2788 3348 288

3182 1255 3362 2391

3184 356 3364 2142

3187 1134 3367 1227

3188 1135 3370 361

3189 1136 3371 2592

3190 3026 3376 2325

3191 1159 3382 1472

3192 3012 3383 2013

3193 2962 3384 8,3

3194 2903 3385 1282

3195 1488 33E9 769

3196 1311 3391 1774

3197 1309 3396 3014

3198 2422 3398 2423

3200 23 3400 354

3201 688 3404 2988

3202 28 3406 3022

3203 720 3409 312

3206 548 3419 1435

3207 687 3422 916

3208 229 3426 1191

3218 2357 3427 U89

3219 1538 3428 2890

3223 2772 3429 2347

3227 808 3432 1980

3230 2225 3433 1981

3233 2168 3434 1982

3236 2027 3436 2106

3238 2587 3438 34

3240 3156 3439 2171

3243 2024 3440, Pt. 1 1919

3248 1951 3440, pt. 2 1920

3249 1952 3441 1147

3254 3217 3442 1327

3261 2620 3443 1374

3267 308 3453 2014

3269 290e 3457 932

3271 635 3463 43

3272 636 3464 2484

3276 1395 3465 2485

3277 2504 3487 2487

3278 2541 3469 1428

3279 2043 3470 1429

3280 3184 3471 1430

3281 2105 3472 759

3284 2293 3473 2802

3286 2294 3477 1170

3307 1289 3479 1491

3313 1096 3480 3104

3314 1097 3481 2348

3317 1099 3482 2349

3321 491 3483 1398

3322 841 3484 2510

3334 167 3485 3-.38

3335 158 3486 7374

3336 169 3487 925
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OSR ControL No. Zn4.x

Item No. 
Item No,

AFOS- 3489 1560 AFO6- 3870 2783490 1589 3671 21333402 1868 3672 2751349-t 1669 "473 703494 1678 3575 7093495 1027 3678 16223497 2029 3834 2752348 2440 68 27533501 1551 3686 3.7543503 399 3687 2755
3508 2"97 3685 27563512 1925 3689 27573516 2693 3892 16233522 492 3693 30763527 2568 3694 30773526 2188 3695 97435239 1515 3696 9753530 1664 3697 9763531 55 3698 9773532 2732 3699 732

3533 2305 3701 19533534 56 3703 21973535 2731 3704 713536 3331 3705 13153537 946 3705 1316353 1256 3707 13173.540 69 3709 1318
3541 3259 3710 786350 3260 3711 24093543 2072 3714 2073

3544 3 3715 30213545 3351 3716 19503546 3013 3717 14503547 1473 3718 313548 1474 3732 1030
3557 1N1 3736 926
3559 1510 3737 1958
3564 1751 3740 16673565 1752 3741 1243566 s66 3742 2413

3569 538 3744 3903572 2407 3746 32163573 339 3748 19623575 1995 3758 1399• 576 1996 3759 14003387 2045 3762 1926359! 504 3763 13233600 2593 3764 9173606 2220 3766 26803609 2061 3767 1328
3613 1350 3769 20743624 1226 3770 23583637 2231 3778 26813648 1974 3779 19223649 299 3781 26773654 1753 3782 30163656 1152 3783 19273661 402 3785 1423662 410 37M6 20533663 411 3789 2557
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AIR FORCE SCIENTIFIC RESEARCH

OGR Control No. Index

Item No. Item No.

AFOSR- 3790 1612 AFOSR- '2943 2V98
3791 765 3944 927
3794 86 3945 9,8
3804 2570 3*40 2040
380G 2571 3955 2830
3808 111 3256 2831
3817 460 3957 e60
3824 745 3961 1*16
3826 2903 3985 1850
3830 2328 396" 1102

3831 1600 3969 11"0a
3832 2784 3973 2W
3833 842 3974 1775
3835 1352 39M86 M)3
3836 1353 3977 2494
3837 E43 3976 2495
3E60 1279 3979 2425
3861 1100 3980 2436
3865 3207 3984 385
3867 667 3985 2030

3871 2974 39M6 1534
3872 3286 38 972
3873 1624 3M90 S72
3874 318O 3994 50
3875 I579 3998 1258
3877 742 2999 115
38m 959 4000 3288
3881 2798 4001 241
3882 2003 4002 1228
3885 2300 4003 2331

3U86 :287 4004 2332
U0 95 4007 736
3MIE 704 4012 1177
U89 2483 4016 2162
3890 3339 4017 2183
3893 2429 4029 595
iE897 981 4030 596

Z898. V. i 965 4039 597
3898, V. 2 966 4040 598
3899 2159 4041 2109

Z900 2424 4042 1964
3901 96 4043 2208
3903 1625 4044 87
3905 2743 4045 3176
3906 1959 4047 300
3907 2922 4048 301
3906 2923 4050 321
3909 3242 4051 681
3910 2289 4052 3139
3911 75K4 4053 3137

3512 44 4054 3138
3926 944 4055 3096
3928 2729 4057 1156
3931 818 4058 3025
3U32 819 4059 125
3933 820 4060 2265
3934 821 4061 1150
U938 1904 4062 1475
3939 1561 4063 1476
3940 c10 4064 1477

805 <
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O6R Countrol No. index

Item No. Item No.

ATON- 4066 4 AFOSR- 4181 1032
4068 5 4183 47
4069 462 4185 1539
4071 1948 4188 950
4073 469 4189 1009
4074 1562 4190 1436
4075 2645 4191 1773
4076 1639 4192 3232
4077 1637 4193 3105
4078 1672 4194 2697

4079 2464 4195 1334
4080 2916 4196 1335
4081 2219 4197 1336
4082 2707 4198 1337
4083 2815 4199 1338
4085 1111 4201 1916
4106 1651 4202 1037
4110 963 4204 1339
4111 945 4205 921
4112 3344 4206 2191

4125 2633 4212 2789
4127 2639 4213 1601
4126 2640 4214 1602
4130 2301 4217 693
4131 2302 4218 448
4132 2303 4219 449
4134 2304 4223 1192
4135 2305 4224 718
4136 2306 4225 1628
4137 2307 4226 1754

4138 2306 4228 3294
4139 2309 4229 q?95
4140 2310 4231 3296
4141 2311 4232 3297
4142 2312 4233 1674
4143 2313 4234 1983
4144 23i4 4235 2359
4145 2315 4236 2010
4146 2316 4238 3089
4148 257 4239 1647

4152 2563 4242 2368
4153 884 4243 2369
4154 2917 4244 951
4157 150 4245 78.
4161 2924 4247 794
4162 2443 4248 795
4163 2099 4249 6
4164 1157 4251 1231
4165 1627 4274 3041
4166 391 4275 2253

4167 392 4278 593
4168 151 4282 1028
4169 152 4283 2696
4170 1008 4292 2239
4171 23" 4297 1165
4172 1333 4298 562
4173 540 4299 3178
4178 2367 4302 1629
4179 1504 4305 2287
4180 493 4306 1140
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AIR FORCE SCIENTIFIC RESEARtCH

03R Control No. Index

Item No. Item No.

AFO6R- 4307 763 AFOSR- 4408 1613
4308 273 4410 1987
4311 3163 4411 3017
4312 2135 4413 2956
4313 2057 4414 3181
4314 205 4415 1451
4315 2059 4416 .116
4310 2392 4417 3117
4218, Pt. 2 2393 4411 3118
4319 2832 4419 3119

4321 978 4420 3120
4322 1046 4421 2641
4324 1025 4422 901
4325 2714 4423 563
4327 1038 4436 3200
4328 1039 4439 402
4334 1040 4446 1148
4336 3277 446! 2664
4337 2240 4472 2143
4338 541 4473 1233

4339 3023 4475 507
4341 2355 4480 1371
4343 315% 4483 2594
4344 1417 4502 240;6
4345 1418 4503 2U52
4346 1437 4504 2453
4347 143C 4505 2467
4348 1439 4506 2461
4349 1440 4508 2469
4352 2041

4509 2470
4353 615 4510 2465
4358 2121 4514 1552
4359 2672 4516 342
4361 3015 4522 1642
4362 2281 4529 2523
4333 =282 4530 2524
4364 2066 4531 2879
4365 1310 4532 2477
4366 2274 4536 1614
4367 1137

4540 2496
4368 3088 4541 2497
4369 2673 4542 2498
4371 3205 4548 316
4372 4551 2404
4373 4555 2580
4374 4556 343
4376 . 4557 341
4380 2765 4558
4381 1266 4564 257Z

4392 425 4571 844
4383 264 4572 1414
4S, 3048 4573 51
•;'85 3049 4574 619
4400 1478 4579 2075
4402 2338 4581 1329
4403 235 4582 2674
4404 2984 4583 1425
4405 198 4584 3027
4407 111 4585 1138
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AIR FOFtCE SCIENTIFIC RUEARBC

OR Control No. Index

Item No. Item No.
AFOOR- 4586 35 AFOSR- 4829 2884,45M7 36 4832 2060458w .37 4863 9404589 1141 4969 20544590 917 4870 20554591 3018 4875 5494593 2969 48m 25124597 2076 4899 292"4502 53 4904 484I36 2454 4905 1924

4604 212 4909 20384M06 2110 4912 31944615 1031 4919 23C4620 521 4942 2766424 3 I665 4949 13494620 11 4970 17764635 982 4980 25734636 983 4981 3934639 1645 4984 16794641 2758 4985 394
4645 3289 4987 16384w 3290 b003 7554647 3293 5005 324746w 31!8 5006 32484658 3291 5007 32494665 2006 5008 32504673 1101 5009 32514675 2581 5013 28914000 2575 5014 17774882 528 5031 1778
4683 529 5033 1779i685 530 5036 2925
4687 1923 5"40 1914690 1153 5045 25844491 2431 505U 476
4694 3083 5062 25694698 522 5063 1474699 523 5081 13014701 2164 5084 20814713 1 5108 1481

4719 2471 5113 8494720 2472 5115 25254727 217 5121 7884729 1312 5133 20844737 2955 5171 5914746 2011 5174 27404747 643 5194 25954748 265 5202 31464749 3328 5215 27084751 133 5250 599

4755 803 5271 2234769 1646 5287 22754778 1563 5299 13694780 1689 5312 22684787 559 5316 31354790 2967 5345 4324796 357 5346 4334803 263 5360 2664815 1495 A4M6 6534820 1389 5467 654
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AIR FORCE SCIENTIFIC RESEAhCR

M CoCtrta No. Jýdei

Item No. Item No.

AFOSR- 5468 655 A'OSR-J 117 3240
5508 698 119 256
5522 3080 120 2745
5535 52 121 251

123 1780
124 1781

AFOSR-DRAr-62 5 57 125 1782
7 58 126 2210
8 65 127 290
9 59 129 1290

11 606
13 60 130 2989
14 61 13! 2632
15 62 134 826,
18 2035 135 1965
19 2036 137 323

141 3122
21 63 142 3326
22 64 143 1452

144 196
145 3189

AFOSR-J 1 1351
4 204 149 450
6 1467 152 1154
7 2545 153 1755
9 2546 157 1756

10 1468 158
11 1603 159 2144
13 2555 161 1945
14 1259 T62 2990
15 508 163 2647

1-34 705
16 1020
18 322; 2540 166 680
27 1104 168 271
31 3019 169 910
35 463 174 2255
37 3193 175 837
39 2611 176 2256
42 686 178 3230
43 481 179 922
45 1517 181 3086

183 679
4V 2170
48 3182 185 2520
50 1527 185 2138
52 464 187 1661
54 1372 188 979
56 192 190 1662
59 495 195 2370
61 2904 198 1010
67 2209 197 1011
80 1021 198 750

199 751
64 2280
85 689 200 1441
86 649 201 A4,
87 650 203 134V9
96 237 204 1341

102 1385 205 938
104 3223 207 708
105 412 208 1463
106 1512 209 1035
107 3245 211 141,

212 3064
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AIR FORCE SCMENTIFIC RESEARCH

OSR Control No. Index

Item No. Item No.

ArO6R-J 219 1112 AFOSR-J 302 2246
221 483 303 2247
222 3252 304 2248
23 3253 310 2249224 1113 312 602
228 108 316 3123
227 2148 317 537
229 2833 318 1453
231 2834 319 1921
232 2835 320 2629

233 1342 321 668
234 1343 322 669
235 1344 3233 C70
236 1345 324 2515
237 2350 326 2516
238 205 327 2970
239 1121 330 2149
240 1122 331 2849
241 190 338 304
242 3243 341 3190

244 809 342 403
245 2351 343 1506
248 2094 344 1507
249 2095 346 9658
250 2096 356 123
251 426 358 IU47
252 3334 362 1160
253 25E 366 2730
254 259 368 24S)
256 1324 369 3063

2•7 2576 370 748259 171 372 815
260 2596 373 2172
262 1012 374 2552
263 1013 375 578
264 404 376 579
265 1149 364 2251
260 108 377 580
267 624 378 581
269 470 37?) 582

270 2648 381 1015
271 2299 382 3192
272 1520 387 %:912
273 1521 388 324
274 1757 389 1493
278 1114 391 1643
280 3165 392 337
281 3244 393 2836
285 3036 394 283?
286 3035 395 328

287 1260 396 329
2E9 206 400 427
290 207 407 911
294 2905 413 912
295 2906 417 913
296 3329 419 F614
297 88 421 915
298 109 425 807
300 2507 426 1604
301 2508 427 3311
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AIR FORCE SCIENTtIYC RF•S7ARCH1

OSR Control No. Index

Item No. 
Item Ito.

AFOSR-J 432 833 A-FOSR--.ý 655 1116

434 634 556 533
437 2430 557 3167

438 1615 559 2018

439 2042 562 512

440 2377 563 471

441 2150 565 84

443 2020 566 934

444 294 567 85

445 295 568 935

446 2623 569 936

448 2625 571 2612

449 551 572 2413

450 2151 574 549

452 44L 579 419

458 941 Sao 1243

461 572 51A 2717

466 933 584 763

469 2241 5,7 1605

471 1036 589 2658

472 45 590 413

473 123 591 2649

474 2i52 592 414

475 173 593 625

479 2574 594 1760

480 2850 596 1761

481 2759 598 3292

484 1514 599 2333

488 2871 604 2650

489 2872 605 2432

494 1041 606 2553

500 2851 607 1416

501 2852 608 2712

502 2853 615 546

503 2913 617 326

504 2112 618 1606

505 1967 620 3316

506 594 621 3317

507 1280 623 2621

508 2657 624 2153

510 1997 625 2991

513 2678 626 531

517 2517 627 28S8

523 2948 631 2341

524 2873 63i 2839

530 406 637 2085

531 2360 638 2086

534 1124 639 1531

536 2116 645 3299

537 21117 646 2356

538 2118 647 2875

539 1956 648 1489

540 1758 651 2051

541 1?59 655 3206

542 2228 656 1947

543 2874 659 1518

546 478 661 613

549 1115 662 614

551 1454 664 3093

552 1455 665 287
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AIR FORCE SCIENTIFIC RESEARCH

06R Control No. Index

Item No. !tem No.

AFOBR-J 667 2630 AFOSR-J 812 2535
688 2631 814 2536
670 193 818 2537
682 2181 822 1644
688 152CA 823 1639
691 1117 828 2695
693 2547 530 1404
696 2651 831 2549
699 816 832 194
?02 952 833 1917

703 1014 834 1918
704 2847 835 3273
705 1118 836 3274
70-7 472 839 496

'0 2063 840 3160
7-4 2605 842 600
7!8 747 843 46
"717 2339 845 2550
722 716 860 766
723 617 861 709

725 2768 864 452
727 1652 865 554
728 81i 867 1263
734 789 868 1264
735 790 869 1265
736 781 871 1253
739 2160 872 2909
741 482 673 1578
743 1229 875 317

877 2167
744 2992
745 1519 879 2559
750 3170 8W, 2262
751 2682 8-'t 2263
755 1402 88- 1390
756 1403 883 1391
758 3254 885 2690
759 2189 890 605
760 1234 892 590
"763 980 894 2606

696 2511
764 1365
765 2965 900 2361
766 1366 904 197
775 451 907 226
778 3124 913 3166
781 1483 916 110
782 1303 923 2513
784 827 927 2679
785 828 931 2713
786 2526 934 1305

936 1464
788 2527
789 2528 937 1465
790 2529 939 1466
792 2530 941 838
795 2531 947 3231
796 2532 951 3233
797 E29 953 497

01 230 955 2242
805 2533 956 2243
811 2534 957 2614

961 885
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OSR Control No. i-Aex

Item No. Item No.

AFOSR. J 963 886 AFOSR-J 10M8 2554
966 1456 10P9 78
972 1392 1103
974 107 1305 2542
978 1783 1110 1802
979 1784 1131 2326
980 1894 1139 2488
981 1785 1149 361
982 1785 1153 604
983 1787 1154 1319

984 1788 1165 2:98
985 1789 1173 169
986 1790 1190 1940
987 1791 1191 1941
989 1792 1192 1942
991 1793 1194 ,-3
992 1794 1198 1* Q
995 1795 1201 505
996 1796 1202 3034
997 1797 1203

998 1798 1204 3038
999 1799 1210 178

1005 1800 1212 2119
w1006 11 1217 2597

1008 362 1218 2596
1012 2505 1220 1373
1014 1490 1236 1540
1023 3278 1238 990
1027 2973 1251 2559
1028 2799 1252 2560

1030 129 1260 626
1031 130 1266 2783
1032 131 1267 2226
1033 2031 1274 2120
1034 801 1277 555
1035 2131 1288 358
1038 32 1298 83n
1040 2800 1299 331
1041 1677 1300 832
1042 986 1301 833

1043 2405 1305 146
1044 964 1307 2661
1044 792 1312 2918
1046 1626 1326 2371
1047 733 1372 3094
1048 1000 1378 851
1049 2500 1380 S56
1060 188 1382 1895
1052, 542 :383 1M96
1060 428 1365 1803

If65 429 1397 363
•.073 3168 1398 657
1 qR1 376 1405 Z58
1 08 7 1407 659
1 Db86 377 1408 030
"o0t 378 1420 1419
11188 379 1438 627
1092 8 1439 628
1(93 360 1441 2968
1034 1225 1442 2969

"• 813 <



AIR PORCE SCIENTIFIC RESEARCH

OSR Cmnroli No. M~d;x

Item No. Item No.

ArO6R-J 1.451 155 AFOSR-04- 0014 3310

1453 434 O027 444
14f0 3042 0030 445

146" 3043 0034. 1690

1464 3050 0)033 ±709

1468 3051 0034 2110

1471 2216 0035 16M1

1473 2217 ;003' 1622

147E 12 Ow. V393

1480 13 0038 1694

1481 14 0047 2854

1482 2618 0049 834

1484 2619 OM57 929

1406 3039 00%2 2221

1495 3342 080l 2615

1505 208 0100 539

1510 2912 0126 2744

1513 2599 0129 1397

1524 835 0135 2180

1525 1354 0136 33

15Z'i 1355 0139 1631

1534 1356 0140 721

1535 297 0143 2032

1543 213 0145 21C0

1547 1504 0146 2506

1548 1805 0171 1532

1549 1808 s072 1533

1550 1807 .1174 1632

1551 73 0206 76

1552 573 02c5 524

1556 757 0208 710

1559 2652 0210 3312

1560 2653 0212 2227

1563 2394 0215 15

1564 2395 0218 3303

1585 2396 0231 1350

1566 2397 0253 2290

1567 2398 0260 2320

1568 23" 0282 252

1539 2400 0286 2949

1570 2401 0290 2291

1571 2402 0308 i u8

1576 2654 0314 364

1598 112 0316 2919

1599 2340 0322 365

1601 2122 0324 1809

1602 359 0326 366

1605 113 0356 2600

1608 114 0369 484

1611 2561 0374 156

1612 1048 0375 157

1613 1065 0378 485

1614 IC-49 037r; 486

1617 LE8V 03E0 776

1619 453 0381 771

1622 556 0390 12IV
0400 16M5
0414 29F7
0432 9

0436 1564
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AIR FORCE SCILNTIFIC RMEARCH

OSR Control No. Iodex

Item No. Item No.AFOSR-64,- G438 1565 AFOSR-64- 0972 4470447 2077 0978 5570454 I-YJ78 0985 1406
0471 1432 1081 1370
0484 9611 1632 24110485 9780 1035 27820497 330 1049 26830499 331 1051 2086;0500 332 ionT 1393J
0501 333 1193 4?.5
0502 334 1229 15130504 335 1244 2f77
0510 574 1322 507
0513 2G42 1388 26690514 2643 1399 21360528 A87 1399 21370525 887 1401A 3300
0556 2064 1401B 33010563 80 1402 7600564 81 1403 76M
0575 279 1405 25480526 2926 1463 8940633 1291 1496 12,40634 1294 1501 12650635 1293 1513 237e
0640 2093 1521 12660657 3125 1524 12870m 24 1533 7102o0617 25 1551 31100770 174 1554 1430

0671 1528 155 268,|0672 1529 1596 2622
0675 2087 1588 11"51.
06e8 2980 1607 5320696 1810 1608 13580712 888 1613 293
0730 814 1622 1105
0745 2056 1621 1750749 420 1629 8450752 1249 1630 847

0709 805 1631 848
07-G¢ 1485 1641 e
0774 2406 1809 1400924 1294 1893 16
0779 1295 1988 2964•0780 1296 2005 M87
0972 1297 2022 1166
0782 1298 2038 24

0"983 1299 2099 1273
0600O 1302 2100 1 274

0829 i900 2163 1160830 1901 21 P3 5i30859 1367 2236 206708-0 646 2275 2960921 162 7.317 2107
0922 163 2326 1050
0923 164 2327 10510924 165 2328 3•730925 166 2.329 1052
0946 2668 2,330 1-053
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AIR FORCE SCIENTIFIC RE-4 ARCH

OSH Control No. Index

Item No. Item No.

AFOSR-64- 2331 652 AFOSR-65- 1499 431
2332 1193 1502 436
2333 1194 1571 1411
2335 55,^ 1605 2295
2472 2444 1606 2296
2531 1486 1968 601
2532 1487 2161 440
2545 158 2244 937
2554 1663 2603, Pt. 1 523

2603, Pt. 2 526
2603, Pt. 3 527.A,.OSR- 65- 0•077 1653

0079 1654
%?060 1655
0(.51 1656
0083 1657
0083 1658
0178 2403
0213 274
0215 275
0221 282 .pFOSR- 66- 0031 1304

0218 2971
0222 283 0303 1444
0223 284 1116 1375
0224 285 111,; 1376
0226 286 1118 1377
0405 2667 1I.12 327
0464 564 2017 272
0529 1405
0566 97
0567 103
0619 454

0694 98 AFOSR-67- 0167 1583
0810 575 0172 1584
02,36 565

0837 566
0853 1447
0975 199
1190 424

1249 2685
1253 3343 AFOSR-TN-60 579 2201

1430 1396 822 2134
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Author Index

Abbott, J. 
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55 
179
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2431 
3183
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632, 649, 650 
1288
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1977, 1978, 1980-1984
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1100, 1101 
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2709, 2710 
2881
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Aikens, D. A. Anderson, R. C.
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Authc, Index
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1411, 1412 '19, 120
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20M2 1756

Angulo, C. 34. Auzlnq, P.
1181 2045
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1649 3228-3231
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2619 480

Alkylanthracenes - Polarographic qnalysis Aluminum compounds - Magnetoelectric effects
2218 1759

Alkylation - Solvent effects Aluminum compounds - Synthesis
2549, 2550 112

Alkylethylenes - Internal rotation Aluminum crystals - Deformation
1946 1368, 1540

Alkynes Aluminum crystals - Grain boundary migration
see specific types of alkynes, e.g., Acetylene 183

Alloys Aluminum crystals - Magnetoacoustic properties
see also specific alloys, e.g., Aluminum alloys 3221

Alloys - S structure Aluminum crystals - Mechanical properties
510, 1958 1541

Alloys - Corrosion Aluminum oxide - Impurity effects
1512 418

Alloys - Diffusion rates Alums - Ferroelectric properties
1238 2309, 2315

Alloys - Ionization efficiencies Amine oxildases - Inhibition
1519 2255

Alloys - Magnetic properties Amine oxidases - Specificity
2717 2254

Alloys - OW'idation Amines - Ionization potentials
1509 M619

Alloys - Phase studies Amines - Reaction kinetics
735, 2170 1428

Alloys - Properties Amino acids - Biosynthesis
736 2096

Alloys - Surface structure Amino acids - Decarboxylation
2298 2252

Alloys - Thermal etching Amino acids - Enzymatic oxidation
1513 2253

Alloys - Transport properties Amino acids - Inhibitory effects
1958 3233, 3234

Allylic acetates - Pyrolysis Amino acids - Photolytic kinetics
3092 3224

Alogic functions - Applications Amino radicals - Recombinatlon reactions
1200 1283

Alpha particles - Angular distribution Ammonia - Biological metabolism
3185, 3186, 3187 2096

Alpha particles - Energy levels Ammonia - Decomposition reactions
3178 238, 1283

Alpha particles - Nuclear energy levels Ammonia solutions - Magnetic resommnc"
3192 3190

Aluminum - Deformation Ammonium halides - Sublimation rate
1372 29
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Subjeet Index

Ammonium Perchlorate - Combustion Antennas - Plasma effects
92 740

Amm~onium salt hydrates - Structuret Antennras - Propagation
2373 214

Amnphibian embryo - Toiol effects kantennas - Resoletton
934, 93S 1Ne1

Amplifiers Antcnnax - Signal amplitude
see sPecific types of amplifiers, e.g., Audio J187
amplifters Antennas - Theory

Ar~1tnes - Reaction kinetics 212
1428 Aathracenev Chlorination

Analog channels - Coding 618
1858 Anthracenes - Photoconducelviltv

Analog computers - Applications 572, 583
58, 474, 475 Anthracenes - Structure

Analog computers - Theory 896
2933 Antiba..-yons - Nucl ear reactions

Analytic functions - Theory 1700
1659 Antiferroe-lecit cicty -Magnetic field effects

Anslytic g-ometry - Levi 's problem 2318
846 Antiferromagnetic resonance - Analysis

Angular correlations - Energy dependence 1060
865 Antiferromagnetism - Difterential equations

Angular momentum - Analy ticity principle 2337
3M9 Antifezromzngeetls - Energy bond theory

Angular momentum - Mathematical analysis 471
1581 AntIlerromagnoefiszn - Molecular field theory

Animal navigation - Biological clocks 2.190
1633 Antiferromagned~sm - Spin wave theory

Animal Virus Biology - Sympor~um 2189
1481, 1482 Antiferromagretism - Theory

Anlsalc'azine - Dielectric constant 2391
1326 Antifferromagnets - Exchange narrowing theory

Ardootropic materials - Reat. transfer 47ý
7433 AntIferromanpets - Field dependence

Anisotropy - Magrzetoatatic field effects 903
213 Antiferromagnets - Magnetic properties

Arisotropy -Polarization 2389, 2401
181 Antiferromagnets - M~odels

Anisotropy - Theoretical analysis 471
1820 Antiferromagnets - Spin waves

Annihlation reateions - Lifetime studies 469, 472
3259, 3260 Antiferromagnets - Thermodynamic properties

Annihlialain reactions - Pair production 2389, 23P0, 2401
3237 Antiferromagnets - Treves effect

Annihilation reactions - Statistical theory 90Z
2952, 2953 Antimony alloys - Electrical properties

Annihilation reactions - Thieory 735
2874 Antimeny alloys - Semiconductors

Antenna radiation patterns - Am-alysts 2810
214 Antimony compounds - Crystal strucf.ure

Antennas 2336, 3110
±fe also speclif'c types of antenas, e. g.. Loop Antimony Isotopes (Rladioactive) - Spectra
antenras 2127

Antennas - Aperture illumin~ation Antimony Isotopes (Stable) - Ne.utron separation energies
1180, 1182, 1184 fb16

Antennas - Atmotiphsric turbulIence Antiparticles - Interactions
1181 2955

Antennas - Construction Antiprotons - Annihilation reactions
2906 1459

AntennaR - Grating responses Applied Mechanics - Symposium2906 270Antennas - Nonlinear systems Approximations and expansions - Interpolation
1187 1, 3113

Approximations and expansions - Theory
2972

Approximations and expamsions - Transformations
1128
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Subject Index

Argon - Adsorption P -itrophysics - Scientific research
3201, 3202 718

Argon - Afterglow studies Astrophysics - Stars
2022 256

Argon - Energy transfer Atmosphere - Electron density
819 338

Argon - Flow angle Atmosphere - Helium atom concentraUon
100 3059

Argon - Optical analysis Atmospheric absorption - Properties
206, 208 689

Argon - Oscillator strength -Atmospheric models - Electon dcity
780 299

,Argon - Recombination reactions Atmosphrcic models - Theory
25, 27, 42 301

Argon - Spectra Atom concentration - Measurements
593, 773, 'A75, 778-780 724

Argon - Thermal expansion Alomic beams - Nuclear properties
206 307

Argon - Transition prtabillties Atomic energy - Sources
593 899

Argon - Ultraviolet absorption At.--nic energy levels - Collision effects
2648 2205

Argon isotopes - Hall-ife Atomic energy levels - Determination
882 2999, 3227

Aromatic compounds Atomic energy levels - Electron transitioas
see also specific aroma tic e'ompoumds, e.g., 2207, 2209, 3226
Benzenes Atomic cergy levels - Mathematical analysis

Aromatic compounds - Coupling constants 325
1401 Atomic energy levels - Physics

Aromatic compounds - Crystal structqe 3046
2386, 2396 Atomic energy levels - Quantum transitions

Aromatic compounds - Free radicals 1783
2728 Atomic energy levels - Test methods

Aromatic compounds - Halogenation 884
3300 Atomic mass - Properties

Aromatic compounds - Metallation 899
282 Atomic nuclei - Energy levels

Aromatic compounds - Molecular orbitals 2963
286 Atomic orbit-ls - Computer analysis

Aromatic compounds - Pyrolysis 535
3165, 3166 Atomic orbitals - Perturbation theory

Aromatic compounds - Reaction kinetics 1467
3189 Atomic orbitals - Quantum mechanics

Aromatic compounds - Substitution reactions 3045
274 Atomic orbitals - Theory

Aromatic ethers - Decomposition 274
3191 Atomic physics - Scattering processes

Articulatory system - Acoustical signal 321
1806 Atomic reactions - Kinetics

Artificial satellites - Motion 3048, 3049
975 Atomic spectra - Transition probabilities

Arylethyl acetates - Pyrolysis 3254
3165. 3166 Atomic systems - Mathematical ,,mlysis

Associaticn psychology - Theories 1075
1005, 1006 Atoms - Excitation

Astrodynamics - Bibliography 340
978 Atoms - Hyperfine structure

Astrodynamics - Computer analysis 2272
176 Atoms - Quantum mechanics

Astrodynamics - Mathematical analysis 595, 598
974-977, 979, 980 Atoms - Line spectrum

Astrodynamics - Trajectories 3245
974, 976, 977 Atoms - Recombination reactions

Astronomy - Symposium 2265
2084 Atoms - Relaxation time

Astrophysics - Instrunmentation 2208
2726, 2727
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Subject Index

Atoms - Wav e fuwctlons Bacteria - Tempo*at•ire eftecm
597 9201

Atation - ro-m ,lecto Incler-•opaen - TIahglb~joa

2937 3"13, 325,34 5

AudleanVplftez - Thaory Ba:' svectru.n - DLtenictio

Au~ttory cortes - Bilateral 40bafton Ha~i spae-.mm - Dus..rt.ion

Anditary cortex. - Stalalon Bw oe•,ckrum - latewity

Auditcoy dtlslnatihl - Cortical lesions Bard structure - Magnetic field etfect8
4% 510

Auditory perceptiot - Inhibition Band strocture - Mathemntle9Z analysis
920 20?0, 2076

.iaditkry perception - Motion effrcts Bandwidth - Sfeasaremed3
1903 462, 471

Auditory perception - Test methods Bandwidt (Raser) - Mathematical Qnalysis
1462 2701, 2702

Auditory r*spwes (Ct) - Inhibition Barium copto.das - Growth
910, 912 3281

Auger energles - Determination Barium titanate cryst - Structure
3134 2267, 2311

Augnr anergtes - SpctYWraphic analysis Barium tLia-&e crysal's - X-ray analysie
3126 2310

Aurorac - Helluxnt emiscon Barium Utib tes - Phase transitFxo
3046, 30M4 3213

Austeafte - Phase studies Barium vap)r - Icoizatiom
!224 997

Autocarrelation - Applications Baryon spliftLng - ibeatical ana)ysls
1883 458

Automata - Flow tables B;aryons - Nuclear reactiocs
l606 1700

Automata - Memory span Baryo:n - Resooance
1fN 1297, 2815

Automorptdc iunctiona - Theorems Bas!e solutions - Vou.metric analysis
2527 2042

Autonomic neryous system - Mx~itaUon Bats - Her-ring
2721 1463

AutooAmic nervous system (Dog) - Blood circulation Bems - Buckling
1406 1640

Axxal flow compresors - Blade performance Btams - Elasticity
1627 2582

Axially aymmetric flow - Hath=;dlral amalysi Beams - Loading
785, 2789 U75

Axially symmetric flow - St:getion po!M Beams - Mathematical analysis
785 1240

AzJ.ss - Electron transitions Behavior - Acceptability
Z 1324

Az - Ionization potetilals Behavior - Drug effects
2391 428

Azomethase - Fyrolysia Behavier - Group dynamics
799 1323

Azulene rm dical - Spectra Behavior - Learning
670 2238

Behavior - Sociological factors
330M-3310

Bacteria Behavior - Statistical analysis
ae also Uacroorganjsm• 1324, 2RO

Bacteria"-----owth B ,havior - Theory
9.3.4, 1436 1325

Bacteria - Immunology Belavi- (Crzt) - Condittoned reflexes
921 603

Barteria - MttabL4sm Bchavior {C~t)- Drug effects
1436, 2239-2242 2233

BatcterJa - Mutations
922

Bacteria - Spectra
47
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Subject Index

Behavior (Cat) - Hypothalamus Beta particles - Radioactive decay
2719, 2724 3119

Behavior (Cat) - Inhibition Beta-brass alloys. Color changes
603, 2723 3029

Behavior (Cat) - Lesion effects Betatrons - Control systems
2275 2341

Behavior (Dolphin) - Conditioved reflex 13ia-etyl vapor - Decomposition
707 2628

Behavior (Insect) - Controlled oricntation BLacetyl vapor - Excitation
2245 2627

Behavior (Insect) - Visual perception Biblography - Aerodynamics
2774 2426

Behavior (Monkey) - Stimulation effects Bibliography - Aerosmpce medicine and biology
493 I.45-1447

Behavior (Physiology) - frotation effects Bibliography - Astrodynamics
1025 978

'lehavior (Psychology) - Approach motii~or. Bibliography - Chefate compouns
3063 2135

Behavior (Psychology) - Birds Bibliography - Electric propulsion
200-202 49

Behavicr (Psychology) - Birth order Biblicgraphy - Human ee.-qneering
1910 3095

Behavior (Pyschology) - Dvta processing systems Bibliography - Spectroecopy
1269 817

Behavior (Psyctology) - Decision making Bicyclic compounds
1268 see Cyclic compounds

"Behavior (Pyschology) - Intelligence Lactors gee Polycyclic conrpounds
2090 Bicycloleptadiene - Chemical reactions

Behavior (Psychology) - Mathematical models 3304
2782 Bicycloheptenyl compounds - Intramolecular rearrange-

Behavior (Psychology) - Racial prejudice ment
2195 2743

Behavior (Psychology) - Repression-sensitization scale Bile pigments - Preparation
3061 952

Behavior (Psychology) - liesponse timing Bile pigments - Salt formation
1267 949

Behavior (Psychology) - Signal det-cUon Blocontrol systems - Feedback theory
19C8 359

Behavior (Sociology) - Attitudes Bioelectric chanies - l)rigtn
1156, 1157, 2198 1901

Behavior (Sociology) - Role analysis Biological clocks - Eclos!on rhythm
1155 1871

Benzenes - Energy transfer Biolumlnescence - Cytochrome oxidase
2628 2714

Benzenes - Excitation Biophysics - Cybernetics
2627 548

Benzenes - Triplet state Biopsychology - Mathemat!cal models
2626 545

Ben.-idine rearrangement - Mechanism Birds - Internal clocks
1469, 1470 202

Benzophenones - Free radicals Birds - Navigation
3175 200-202

Beryllium - Atomic properties Birds - Nest-building
1286 488

Beryllium - Deuteron bombardment Birds - Sound reproduction systems
3186 20A

Beryllium - Fermi surface Birefringence - Mathematical analysis
514 611, 614, 1905, 1906

Ber-yllium - Molecular energy Birefringence - Measure:aent
534 610

ieryiium isotopes (Radioacti,,e) - Nuclear cluster structure Birefringence - Relaxation time
881 1907

Beryllium isotopes (Stable) - Distorted-wave analysis Blrefringence - Temperature effects
867 614

Beta decay - Angular correlations Birefringence - Theory
1474, 1475 1905

Birefringence - Time dependence
I O7
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Subject Index

Birth order - Leadership qualities Bornyl radicals - Chemical reactions
1910 2734, 2735

Bismuth - Magnetic fields Boron compounds - Crystal structure
1768 143-145

Bismuth alloys - Electrical properties Boron compounds - Mathematical models
735 144

Bismuth compounda - Heat content Boron compounds - Preparation
3280 3205

Bismuth crystals - Magnetoreflection Boron compounds - Structural properties
1761 142

Bismuth isotopes - Nuclear energy levels Boron hydrides - Exchange reactions
1704 1348

Bismuth isotopes (Radioactive) - Beta spectra Bose gas - Perturbation theory
2065 1119

Bismuth telluride - Thermoelectric power Bosons - Decay
1820 2532, 2845

Bismuth telluride - Transport properties lRosons - Field theory
1817 2839

Blacktbody radiation - Bandwidth Bosons - Interactions
2658 2847

Blackbody radiation - Coheirence Bosons - Parity
2635, 2657 2530

Blackbody radiation - Production Bosons - Resonance
64 1297

Blood - Osm:osis Bosons - Wave functions
941 160, 3182

Blood circulation - Hormone effect Boundary layer
838 see also Laminar bou-dary layer

Blood circulation - Measurement see-" also Turbulent boundary layer
1406, 1424 Boundary Ilyer - Aerodynamic con)flgu:n.,ituns

Blood circulation - Pressor amines 2709
1418 Boundary layer - Expansion efiects

Blood plasma (Dog) - Adreaiocorticotropic hormones 1661
3275 Boundary layer - Integral equatic ns

Blood pressure - Drug effects 14, 17
3064 Boundary layer - Pressure effects

Blood pressure - Measurement 2129, 2131
1423 Boundary laypr - Recombination reactions

Blood pressure (Cat) - Afferent regulation 719
2725 Boundary layer - Supersonic flow

Blood vessels - Constriction 392, 2128, 2798
941 1 •undary layer - Transition

Blood volume - Cardiovascular control 2497
943 Boundary layer - Turbulence

Blunt bodies - Aerodynamic configurations 2129, 2131, 2404
2035 Boundary layer - Two-dimensional flow

Blunt bodies - Film cooling 2499
2037 Boundary layer - Viscosity

Blunt bodies - Fluid flow 781
782 Boundary layer - Wind tunnel tests

Blunt bodies - Heat transfer 2404
2671, 2672 Boundary layer theory - Differential equations

Blunt bodies - Hypersonic flow 388
37, 2797 Boundary layer theory - Mathematical analysis

Blupt bodies - Supersonic flow 2798, 2799, 2801
392 Boundary layer transitions - Pipes

Bolometers - Design 1367
93 Boundary layer transitions - Turbulence

Boltzmann equation - Model 1366
3088 Boundary value problems - Functions

Bone - X-ray diffraction analysis 1455
1414 Brain - Auditory response

Bone (Sheep) - Strontium content 1634
1408 Brain - Blood flow

Borides- Crystal structure 1420
3103 Bra!n - Drug effects

43
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Brain - Function Brain (Rabbit) - Aud:,ory response3
2068 1533

Brain - Metabolism Brain (Rabbit) - Cortical responses
1913 1532

Brain - Models Brain (Rabbit) - Stimulation
435, 2058 913

Brain - Motor responses Brain (Rat) - Inhibition
1536 2235

Brain - Reticular formation Brain (Rat) - Lesion effects
2722 2238

Brain (Cat) - Acoustical pathway Brain activity (Monkey) - Vibration effects
920 433

Brain (Cat) - Blood flow Brain activity (Rabbit) - Hypercapnia
1421, 1424 496

Brain (Cat) - Blood pressure Bra!:n activity (Rat) - Hormone effect
1423 497, 498

Brain (Cat) - Carbon dioxide uptake Brain functions Conference
2094, 2095 431

Brain (Cat) - Cooling Brass crystals - Resistivity
1531 605

Bramn (Cat) - Drug effects Brazed joints - Plastic deformation
44, 46 1638

Brain (Cat) - Elictrical responaes Bremsstrahlung - Beta particle reactions
603 3119

Brain (Cat) - Electroencephalographic analysis Br-msstrahlung - Cross sections
435, 602, 2365 2843

Brain (Cat) - Electrophysiology Bremsstrahlung - Spectrographic analysis
2716-2720 2835

Brain (Cat) - Evoked responses Bromine isotopes (Radioactive) - Decay
2085, 2086 900

Brain (Cat) - Glucose uptake Bromine isotopes (Stable) - Relaxation time
1421 66

Brain (Cat) - Hormone effect Bronzes - Phase studies
3272 2406

Br-in (Cat) - Lesion effects Brownian motion - Mathematical analysis
2720, 2724 2051

Brain (Cat) - Mechanisms Brownian motion - Stochastic processes
2365 146

Brain (Cat) - Physiclogy Bucklin, - Mathematical analysis
44, 46, 911, 914, 1032 126, 3015-3017

Brain (Cat) - Pulse waves Bucklini, - Pressure effects
1423 704

Brain (Cat) - Red nucleus Buckling - Theory
1535 126

Brain (Cat) - Sleep Butenes - Oxymercuration
602 2046

Brain (Cat) - Stimulation Butenes - Shock tube studles
911, 912, 1007, 1008, 1-02, 1538, 800
2086, 2233, 2365, 27Z3, 224 Butyl lithium - Heat of formation

Brain (Cat) - Telencephalic ablations 1425, 1426
2086 Butyl phthalate solutions - "apor prersure

Brain (Cat) - Tracer studies 2201
2096

Brain (Dolphin) - Neurophysiology
706 Cadmium - Deformation

Brain (Dolphin) - Stimu1,,tion 705
707 Cadmium - Level crossing

Brain (Man) - Radiation effects 636, 653
3104 Cadmium - Zeeman resonance

Br-ai (Man) - Stimulation 637
1538 Cadmium alloys - Fracture

Brain (Monkey) - Cortical responses 705
714, 2670 Cadmium ions - Hydrolysis

Brain (Monkey) - Degeneration 2682, 2689
1375-1377 Cadmium isotopes (Radioactive) - Dipole moments

Brain (Monkey) - Stimulation .41
493 Cadmium isotopes (Radioactive) - Hyperfine structure

635, 639, 654
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Subject T •nex

Cadmium isotopes (ladiirsctive) - Level crossing Carbonyl radical - Spectra
638 672

Cadmium isotopes (lRadioactlve) - Life times Cardiovranular system - Blood pressure
661 2725

Cadmium isotopes (Hadloactlve) - Nuclear moments Carotenolds - Biochemical analysis639, 664, 6M5 3159, 3160
Cadmium isotopes (Stable) - Lifetime Casimidine - Molecular structure

646 1089
Cadmium isotopes (Stable) - Zeeman levels Casimiroedine - Molecular structure

644 1091
Cadmium sulfide crystals - Contact potential Catalysit - Flavoproteins

3261 2714, 2715
Caffeine - Biosynthesis Catalytic reactions - Ciiromatographic analysis

749 1349
Calcite - Impurities Catalytic reacti is - Mechanisms

350 1987
Calcium alumtnate - Crys&l structure Caterholamines - Chemical reactions

5 1038
Calcium compounds - Chemical reactioM Catecholamines - Pharmacological analysis

7 1039
Calcium compounds - Crystal structure Catecholamtnes - Separation

9, 1141 1040
Calcium compounds - Paramagnetic resonance spectra Catecholamines - Sy~ithesis

1140, 1141, 2228 2252
Calcium compounds - Zeeman splitting Cavity resonance - Perturbation theory

1771, 1772 2257
Calcium isotopes (Radioactive) - Dipole moment Cavity resonators - Design

619 2109
Calcium isotopes (Radioactive) - Lifetimes Celestial mechanics - Partic;e trajectories

655 230
Calcium isotopes (Radioactive) - Nuclear reactions Celesti.l mechanics - Perturbation theory

1742 230
Cs!--ivm isotopes (Stable) - Decay schames Cells (Biology) - Physiology

861 1393
Calclum-alumina mixtures - Chemical reactiens Cells (Biology) - Vasopressin content

7 3273, 3274
Calcium-bartium-silicon-oxides - Crystallographic analysis Cellular Regulatory MecharAsms - Symposium

4 1480
Capacitors - Mgnetic field effects Central nervous system - Blood circulation

2200 2720
Carboditmides - Molecular structure Central nervous system - Color stimulation

2808 713, 714
Carbon - Electron scattering Central nervous system - Fatigue effects

2861 2014
Carbon - Mstalltc properties Central nervous system - Hypertension

445 2721
Carbon - Spectra Ceramic materials - Dielectric properties

2851 2262
Carbon compounds - Microbial growth Ceramic materials - Ductility

2239-2242 399
Ca.'bon dioxide - BiosynthesiE Ceramic materials - Electrical properties

2094, 2095 77-79
Carbon dioxide - Emissivity Ceramic materiale - Mtcrostructural properties

3020 402
Carbon dioxide - Vibrational relaxtion Cerebral cortex - Conditioned reflex

1620 2357
Carbon isotopes (Stable) - Hall-life Ct-rebral cortex - Drug effects

862 2237
Carbon Isotopes (Stable) - Proton reactiorns Cerebral cortex - Neuromuscular transmission

2538 2069
Carbon monoxide - Band spectra Cerebral cortex (Cat) - Acoustical responses

3253 1831
Carbon monoxide - Chemical reactions Cerebral cortex (Cat) - Electrical activity

1016 911
Carbon monowdde-cytochrome oxidaze - Chemical reactions Cerebral deminance - Analvsis

2716 138
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Cerebral hemispheres - Functions Charged particles - Motion
139 929

Cerebral potentials - Light responses Charged particles - Nuclear scattering
1538 2093

Cerebral tissues - Bioassay Charged particles - Production
1913, 1914 1178

Cerebral tissues - Drug effects Chelate compounds - Bibliography
1917 2135

Cerebral tissues - Enzyme activity Chemical bonds - Mathematical analysis
1912, 1915 1288

Cerebral tissue - Membrane potential Chemical bonds - Nuclear spins
1911 2395

Cer-bral tissues - Stimulation Chemical engineering - Control systems
1914, 1917, 1918 2451

Cerenkov detectors - Applications Chemical raactions
1692 see also specific types of reactions, e.g.,

Cerenkov radiation - Spectral distribution Oxidatior-reduction reactions
2431 Chemical reactions - Addition

Cerenkov radiation - Theory 615, 617, 2551
1695 Chemical reactions - Alkylation

Cerium dioxide - Electrical conductance 2553
78, 79 Chemical reactions - Catalysis

Cerium isotopes (Radioactive) - Decay processes 1987
3127 Chemical reactions - Chlorination

Cesium - Recombination reactions 616
42 Chemical reactions - Decarboxylation

Cesium - Surface interactions 2435
1850 Chemical reactions - Decomposition

Cesium discharges - Microwave interferometry 238, 2010, 3042
1206 Chemical reactions - Deoxymercuration

Cesium ions - Charge neutralization 2048
3070 Chemical reactions - Dissociation

Cesium isotopes (Radioactive) - Beta spectra 1878, 2546
2065 Chemical reactions - Equilibrium studies

Cesium-nitrate-aluminum system - Combustion products 2686-2688
91 Chemical reactions - Exchange reactions

Cesium plasma - Spectra 283-285, 604, 835, 2547, 2548
90 Chemical reactions - Hydrogenation

Cesium vapor - Absorption 162-166
632 Chemical reactions - Hydrogenolysis

Cesium vapor - Alkali metal attack studies 2165, 2166
992. 998 Chemical reactions - Ion exchange

Cesium vapor - Atomic ene,'-,y levels 2545
2999 Chemical reactions - fonization

Cesium vapor - Che.nical reactions 1850
992 Chemical reactions - Kinetics

Cesium vapor - Optical absorption 276, 960, 1483, 1796, 1851, 1878, 250
64L% Chemical reactions - Mechanisms

Cesium v-1.or - Optical properties 1483, 1501, 1941, 2551
2-ý,s Chemical reactions - Nitration

Cesium vapor - Photon excitation 275
664 Chemical reactions - O.5'"ation

Cesium vapor lamps - Design 769, 805, 1509, 1510, 1822, 2008
1212 Chemical reactions - Oxymercuration

Cetacea - Learning 2046
707 Chemical reations - Ozonation

Cetacea - Vocal behavior 3093
706. 708 Chemical reactions -pH effects

Chain reactions - Applications 1483
2544 Chemical reactions - Photolysts

Charge neutralization - Theory 276, 277, 279, 549, lA96, 1499-1301, 1503,
3070, 3071 1937, 1939, 2436-243C

Charged particles - Coulomb scattering Chemical reactions - Photoredu," 'on
1557 2615

Charged particles - Decay schemes Chemical reactions - Photosynthesis
2530 2608, 2609
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Chemical reactiors - Polymerization Chromium compounds - Resonance
1934, 1935 1762, 1765

Chemical reactions - Pressure effects Chromium compounds - Zeeman splitting
442 1758

Chemical reactions - Pyrolysis Chromhum oxychloride - Crystal structure
799. 3043, 3092 2681

Chemical reactions - RaWiolysis Circuit theory - Filters
443 369

Chemical reactions - Recombination reactlons Circuits - Harmonic oscillation
1283 355

Chemical reactions - Reduction Circular plates - Thcrmal stresses
2007- 2009 959

Chemical reactions - Replacement reactions Classical fluids - Theory
895 2277

Chemical reactions - Solvolysis Classical mechanics - Perturbation theory
617. 2047 110

Chemical reactions - Substitution Classification - Computers
274, 896, 2102, 2546 2105

Chemical reactions - Sulfination Classification - Machines
1429 2446

Chemical reactions - Synthesis C!ass-fication - Systems analysis
1796, 1878, 2552, 2554. 2732-2735, 3041 1167

Chemical reactions - Temperature factors Classification systems - Design
7 1168, 1169

Chemical reactions - Thermal decomposition Clathrate hydrates - Structure
3033. 3034, 3037, 3039 2373, 2375. 237r

Chemical reactions - Thermal arrangement Cobalt complexes - Spectra
3032 1878

Chemical reactions - Ultrasonic waves Cobalt compexes - Thermal decomposition
1483 3033. 3034, 3039

Chemical techniques - Polishing Cobalt complexes - Thermal rearrangement
507 3032

Chemoreceptors - Senbitivity Cobalt compounds - Crystal structure
1491-1493 4E2

Chlorella - Photosynthesis Cochlear nucleus (Cat) - Histographic analysis
3022 1881

Chlorine - Spectra Coding - Mathematical analysis
776 1858

Chlorine isotopes - Nuclear energy levels Coding - Sequences
1745 2467

Chlorine isotopes (Stable) - Magnetic resonance spectra Coherence - Theory
1783 2638

Chlorine isotopes (Stable) - Nuclear quadrupiole resonance Coherence time - Temperature effects
2394 2658

Chioroacetyl-d, l-alanine - Spectra Cohomology - Operations
823 2518

Chlorophylls - Carotenoids Cohoznology - Theory
47 2514

ChlorophylLs - Spectra Coincidence col.ting - Radioactive isotopes
48 3118

Chloroplasts - Metabolism Coincidence processes - Moment analysis
3228 3117

Chloroplasts - Photosynthetic reactions Collision models - Mathematical analysis
2609, 2614, 3023, 3024, 3229-3231 2757

Chromates - Chemical analysis Colloids - Micelle concentration
2137 2736

Chromium - Electron distribution Colloids - Properties
481 2738

Chromium - Emission studies Colloids - Propulsion systems
1988 28

Chromium - Spectra Colloids - Stability
2885, 2894 2739

Chromium - X-ray diffraction zzalyyis Colloids - Thermodyramic equilibrium
481 2737

Chromium compounds - Magnetic field effects Color - Nervous system organization
1758. 1759 713
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Subject Index

Color centers - Analysis Comp'ex compounds - P ase studies
I"R80 23)6

'iolor centers - Theory Complex compotuds - Spectra
2.¢C4 851, 20•0"-olor v,.ston - Analysis Complex compounds - Synthesis
714 2162-2164

"'olor vision - Test methods Complex crystals - Band structure
1342, 1344 2070, 2076

Combinatorial analysis - Determination Complex formation - Theory
2151 2060

Combinatorial analysis - Theory Complex tons - Microwave spectra
2153 2038

Combustion - Acoustic properties Complex molecules - Mc.cu ar structure
2775, 2776 1091

Combustion - Differential equations Complex variables - Integral equations
2439 1456

Combustion - Instability Complex variables - Stein manifolds
2439, 2440, 2504 2360

Combustion - Kinetics Complex variables - Theory
130,3, 1309 841

Combustion - Mathematical analysis Composite materials - Mechanical properties
2440 1637

Combustion - Mechanism Composite materials- Preparation
92 1636, 1639

Combustion - Supersonics Compressible flow - Differential equations
957 2492

Combustion - Theory Compressible flow - integral equations
3135, 3136 2421

Combustion waves - Properties Compressible flow - Laminar boundary layer
2,;78 3021

,Communication networks - Operations Compressible flow - Mathematical analysis
371 2410, 2759

C'ommunication networks - Structure Compressible flow - Viscosity
1271 2420

Cemmunication networks - Synthesis Compressible flow - Vortices
1200 2492

Communication networks - Termiral capacities Compressible materials - Creep
1199, 1271 2423, 2429

Communication systems - Channel reliabilities Compression - Wavelength effect
365 126

Communication systems - Design Computer languages - Analysis
81, 364 1314. 2349

Communication systems - Electrical networks Computer languages - Errors
363 2347, 2348

Communication theory - Coding Computer languages - Programming
2150 1833

Communication theory - Multipath transmission Computer languages - Programminr manual
2531 1853

Communication theory - Noise detection Computer languages - Syntax
2927 2347, 2348, 2350, 2351, 3066

Communication theory - Signals Computer languages - TASC
2513 1186

Communication theory - Signal-to-noise ratio Computer languages - Translation
2930 1314, 2350. 2351

Communication theory - Speech analysis Computer programming - LIearization methods
2002 2 5%5

Communication theory - Statistical analysis ,Computer programming - Optics
2939 2E65

Complex compounds - Association constants Computer programming - .3taIstical analysis
851 2106

Complex compour.ds - Bonding theory Computers
3109 Ezc2Jsp Analog computers; Digital computers

"-omplex compounds - Electronic structure Computers - Applications
2164 260, 264, 405, 435, 595, 596. 598, 629, 630,

"omplex compounds - Hydrolysis 1?6, 1214, 1,224. 1778
2163
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Subject Index

Computers - Convolution coder. Control syste.ns - Design
1812 1222, 2465

Computers - Design Control systems - Differential •c.•:,uaons
1186, 1189, 1862, 1208 448, 685, 1055. 2575, 2604

Computers - Efficiency rontrol systems - Feasibility stuwkles
179, 1214 1062

Computers - Errors Control systems - Functions
1862 2103

Compaters - Human engineering Control systems - LUnear systems
3207, 3208 452, 453. 772

Computers - Information retrieval Control systems - Mathematical analysis
3265, 3.67 354, 362, 692, 2107, 24.1-2463, 2465. 246C,

Computers - Lstrumentatlon 2576. 2771
1208 Control systems - Noisz

Computer& - Language 2107
23,t6 Control Systems - Optimlz.tton

Computers - Linguistic data collection 690-692, 2461. 24W•3, 2464, 2472
3067 Control systecvz - Performance

Computers - Magnetic logic 257e
1217 Control syxtems - Propulsion

Computers - Mathematic.-I analysis 1047
339 Cor-trol systems - Radio no.se

Computers - Scientific research 246E
137 Conitrol systems - Scientific reeearcb

Computers - Shiftinm, register C93. 1190
1189 Cihtrolt systems Stability

Computers -R. 4tstical analysis 362, 447, 2588
1233 Cotrol sy-te~mn - Switching circuits

Computing cc-'ponents - Error-correcting codes 2575
isle Control systems - Synthesi5s

Condensation - Kinetic theory 39. 450, 454, 2461-2463
3179 Cordtol systems - Theary

Condensation reactions - Mechanisms 354. 446, 477, 2104, 7345, 2462, 2464
1319 Convedtton- Theory

Conditioned reflex - Neurophystologlcal analysis 2122
2357 Convertdon processes - Analysis

Conductivity 3120, 3121
see also as a subdivision, e.g.. Metals - Conex sets - Asymmen c bodies
1ondcrtirity 1138

Conductivity - Te=-a•.-ature dependence Convex sets - Convex polyhedr,.
790 1125

Conferences - Acoustics Convolution codes - Error pro-bIllty
2003 1812

Conformal L-ansformations - Riemannian manifolds Cooling - Neurmphyslologtcal tpplications
3217 1531

Conical shells - Buckling Coordination kinetico - Applications
3015-3017 2544

Conical shells - Stresses Coordination reactions - Kinetics
3014 2545

Consciousness - Physiology Copper - Diffusion rate
1015 85

Contamination - Electron diffraction analysis Copper - Oxidation
771 1822

Continuum mechanics - Elastic solids Copper - Resistivity
2121 1002

Continuum. mechanics - Gas flow Copper alloys - Diffusion rates
390 1238

Continuum mechanics - Theory Copper alloys - Stress
2121 479, 907

Control systems - Air traffic Copper complexes - Thermal decomposition
1204, 1205 3037

Control systems - Analog computers Copper compounds - Conductance
2451 2182

Control systems - Analysis Copper compounds - Crystal structure
38, 39, 684 1090

Control systems - Applications Copper compounds - Dielectric properties
449, 451, 476, 477, 1204, 1205 2182
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Subject Index

Copper compounds - Halogenation reagents Cosmic rays - SpAce flights
3300. 330! 745

Copper compounds - Hyperflne structure Cosmic rays - Sptctra
757, 758 1556

Copper compounds - Thermodynamic properties Cosmic Rays - Sywposiu=
2a 13 1696. 169-

Copper crystals - Contamirnition Cosmic rays - Theory
711 2709

Copper crystals - Electron diffraction analysis Cosmic rays - Time pattern
769 1919, 1920

Copper crystals - Lattice coefficients Cosmic rays - Tritons
119 2633

Copper crystals - Mechanical properties Coulomb stripping - Theory
1541 1706

Copper ions - Exchange reactionas Coupling - Band structure
2134 853

Corneal responses - Mechanisms Coupling constants - Calculati,.
1793 635, 654, 1454

Correlation functions - Determinat!on Cracking - Electrmagnetic waves
1880 988, e39, 9?1

Corrosion - Mechanism Creep - Mathematical analysis
1512 2423, 2429

'ortex (Cat) - Column shape Creep - Pressure effects
1124 3143, 3145

osmic radio noise - Absorption Cross sections - C1lculation;1
316 2817, 2831

Cosmic ray storms - Dynamics Cross sections - Energy dependenre
2709 1728

Cosmic r-ay tracking - Applications Cross sections - Measurement
2141, 2144 961

Cosmic rays - Alpha particles Cross sections - Topolog-.cal analysis
3192 2603

Cosmic rays - Auroral zone Crosscorrelation techniques - Applications
1921 438, 1883

Cosmic rays - Bolivia Cross-modulation coefficients - Measurement
2707-2710 659

Cosmic rays - Detection Cryotenics - Infrared spectroscopy
1732, 2644, 2707 2744

Cosmic rays - Deuterons Cryogenics - Pumps
2633 2760

Cosmic rays - Electrons Cryoscopic methods - Applications
571 2058

Cosmic rays - Energy spectra Crystal growth - Mechanism
2639 115

Cosmic rays - Geomagnetic factors Crystal lattice defects - Alkali halides
3178 2285

Cosmic rays - Hea-y nuclei Crystal lattices - Clathrate hydrates
1494 2373

Cosmic rays - Intensity Crystal lattices - Diffusion
2703. 2710 119

.7osmic rays - Interactions Crystal Littices - S:pecific energy
1495 2101

2'osmic rays - Isotopic analysis Crystal lattices - Stresses
2640 3291

Cosmic rays - Measurements Crystal lattices - X-ray diffraction analysis
572, 1701, 1741. 1919, 1920 2132

Cosmic rays - Nuclear energy Crystal structure - Analysis
2641, 2642 4. 2683

Cosmic rays - Nuclear interactions Crystal structure - Least squares a.alysis
2967 440, 441

Cosmic rays - Photographic analysis Crystal structure - L-ast squares fitting
1732 145

Cosmic rays - Protons Crystal structure - Nvutron diffraction analysis
I 2 2333

C.ms-.i : rays - Recording Crystal structure - Nuclear quadrupole resonance
2142, 2969 2386, 2387, 2396
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-78W.1 structure - Phase studies Cyanamides - Molecular structure
2301 2808

Cryrtal st,-c'cre - SrIentilic research •Yanroacetylenc - %.ermodynamic pro!.erties
2-74 190

CrysW '•r•rizur - epectrographic, analysis Cybernetics - Control systems

C*v.,I stre - Test eqdptuent Cybernetics - Learning
1033, 1062

Crystal Otiitcivre -V'b-ations Cybernetics - Meetings
2978 1801

Crystal structure - X-rxy diffraction analysis Cyclic compounds - -. 1hemical reactiops
5, 41, 8, 2332, 2386, 2387, 2396 3303

Cr.ystailne hydrates - Structutc Cyclic compounds - intramolecuar rearrangement
2374 2143

Crystz.zalUn - Analysis Cyclic compoxmtds - Photollysis
3SN 549

Crysta].Ym.ýh-' - Graln boundary Cyclic corn prA,.d - Rotzioi.nal constants
32"2 C80

Crystallization - Ptymers Cyclic compounds - Spectra
2809 670

Crystallography - Inliormation storage Cyclohe--nes - Exctange reactions
2300 3a5

Crystallography - MatheLAV-cal analyss CvrI!¢'s- ChL airl reactions
2599 2551

Crystals Cvclotronz- -.. *.ra-or,
see also Single crystals 21'2a
see aTh specific crystals, e.g.. Sodium ch]loride Cylinders - HeF(A t-ansfer
crystl 2032

Crystals - Cotcr centers Cylinders - Magnc-ft fields
264t6 " !76n

Crystals - Deformation Cylindrica anten.nas - Transients
686 1064

Crystals - Differential equations Cylindrical bodies - Dr.-g
158', 2266 390

Crystals - D-cttlity Cylindrical bodies - Elasticity
399 3158

Crystals - Electrostatic properties CylUirxlcal bo:des - Heat transfer
806 S87, 2;17

Crystals - Fourier transforms Cyli-udrlcai bodies - Hypersonic flru,
2832 37

Crystals - Growth Cyli.drtca1l hodits- Spin
3281 84*10

Crystals - Lattices Cylindr!mla LA-dzt - Stresses
119, 1940, 2101, 2132. 27Z5, 2373, 3291 120. 20!.., 2796

Crystals - Mechanical properties Cyltndrical bcdies - l.urftce temperature
393, 401 687

Cry,-tals - M0ssbauer effecc Cylindrical shells - BurikItrg
1573 704

Crysbas - Molecular interaction Cylindrical shells - Damping
393 2!8

Crystals - Optical properties Cylindrical shells - Flutter
2915 217

Crystals - Perturbation theory Cylindrical shells - Vibration
1573 218, 222

Crystals - Powder diffraction analysts Cytochrome oxidase - Synthesis
2334. 2333 2716

Crystals - Shear stresses
686

'rystals - Spectra Damping - Differentiv.l e.uations
,287, 1940 1671

Crystals - Surfac,. structure Damping - M2thematical analysis
2298 218

Crystals - Thermal vibrations Damping - Temperature effect
1585 184

Crystals - X-ray diffraction analysis Data - Statistical functions
774, 1586, 2266 2793

Current sheet - Positive electrode
98

- 884 <



Alit FORCE SCIEN.1%'1C RESEARCH

Subject Index

Data processing systemns - Coding Delay lines - Materials
2346 694

Data processing systems - Crystallography Delay networks - Operation
230"- 1197

Data processing systems - Cybernetics Density - Approxtnation procedure
2772 463

Data processing ,-stems - Design Dcnsity *aves - Theory
696 1845

Dlat• processing systeras - Information retrieval Deoxymercuraton - Kinectcs
3263 2048

Data processing systems - Instrumentation Depolarztzon - Hpothermka
1395 E40

Data pioceasing systems - Linguistics Deslip - La.ttee bent.ing
30GS8, 3069 1363

Data precessin systems - lachire language Deuoxyrtbonucetc anids -m Antibodies
370 143

Decta proclssoing -iystems -t atiematics DesoxyribonScleic acids - Drug effects
3069 147

Dam processing systems - Properties Desox-yritbonucleic ac',ds - Purine determinants
1183 149

Data processing systems - Psychology Detectors - Design

1263, 1269 3137, 3130
Dae processiyng systems - Seismolof Detonation - Electrical effects

2996 3139
Data procassing systems - Set thPioryc Detonation - Explosive gaces

387 314. 375
Daca ste mese syste-Ans - Scientific research Detonaton - Flame accelerption

S8551 382
Data storage systems - Standardization Detonation - Mecsrnism

S27.70 2130

Decarboxyltieon - Kinetics Detorateon - Shock initiation
2935 3137-3139

Decay deasity - Calcul-tons Detoerion tubes - Heat tAsoer rates
1580 382

Decay m aides - Particle o sy Detnatdon cpuves - Sclteren photography
336 376

Decoy schemes - Analysis Detoration waves - Sccentdfs c research
311 245. 2102 1976

D,,ecm scherss - Enera i siect Deatoiuon waves - Structure
1=7.4" 377

Decmoy time - Measurement Deuterated butanes - Synthesis
2296 3041

Defisior. making - Applecat'ons Deuterated compounds - Adsorption
2938 3199, 3201

Decorma•ion g - Thscaory Deuterated compounds - Photolysis
IM1, 1993 277, 1937, 193e

Decomposition reactions - Electron spin resonance Deu,'rated compounds - Spectri a
3191 21. 260, 830, 1937, 1938, 1942. 2744

Decomposition- resctuo - Kinetics Deuternm - Electron scattering
1010 2863

Decomposition rctionsb - Mechbanism Deute:rum - Nuclear reactions
27,34, 229 5 1379, 1382

Deformation - Diben eu s Deuterium - Poulodimintegriaion
636 17,33

Deformation - Dislocation densav• Deuterium - Tracer zpplti--nttions

0509 1348
Deformation - Fouri'er a,-a]vsis Deuteron bombardment - Strippin aralysio

711, 3044

Deformation - Pressure effcts Deuteron rvetions -C Spectrons aphic znaiysis
1540 1704

Deformation - Pr".bab-.ity Deuterons - Angular distributions
3291 1745

Deformation - SI~p banxts Deuterons - troulomb stripping
400. 509 1706

Deformation - Temperature effects Deuterons - Cross sections
400. 1370 2281
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Subject Index

Deuterons - Elastic scattering Differential equations - Applications
1554, 2560 1315

D,.jterons - Form factors Differential eq-.i'ons - Approximate methods
2281, 2871 231, 29283

Deuterons - Inelastic scattering Differential equations - Asymptotic behavior of solutions
2853 1357

Deuterons - Nuclear reactions Differential equations - Boundary a.-alue problems
1554, 2643, 2834 171, 172. 499. 854, 1542, 1543, 1597, 1607,

D-fructose - Irradiation 1629, 2088
827 Differential equations - Computer analysis

Diacetylene - Pyrolysis 854
3043 Differential equations - Convex sets

Dialkyl disulfides - Photolysis 1133, 2600
1503 Differential equations - Dirichlet problem

Diamagnetic shielding - X-ray scattering 1601
1063 Differential equatious - Eig-.nvaluez

Diamonds - Conductivity 607, 699. 1589. 2783
2199, 2200 Differential equations - Elliptic equations

Diatomic psek - Shock waves 1591, 1593, 1594, I603. 1605. 2087
985, 986 Differential equations - Existence

Diatomic hydrides - Chemical bonds 1352, '30F., 3091
1288 Differential equations - Finite-difference methods

Diatomic molecules - Dissociation 3026
939 Differential equations - Functional an2lysis

Diatmic molecules - Electron diffraction patterns 2597
1285 Differential equation_ - Hia e 3,suation

Diatomic molecules - Energy levels 2110
1017 Differential equations - ziyperbolic equations

Diatomic molecules - Molecular structure 1134
3 6 Differential eqtuations - Initial value protlem

Diatomic molecules - Spectra 3025
818 Differential equations - Integration

Diborane - Photolysis 1358
2438 Differential equations - Lague: re transformaticns

Dichotic noise - Motion effects 3172
1902 Differential equations - Linear equations

Dicoumarol - Qualitat've awalysis 1353, 1355
3161 Differential equations - Matrices

Dicyclopropylmethane - Hydrogenolysis 500
2165, 21C-6 Differential equations - Navier-Stokes equations

Dielectric constant -'Determination 3225
190 Differential equations - Nonlinear equat-.ons

Dielectric propertlee - Measurement 499
67, 1525, 1526, ;559 Differential equations - Numerical integration

Dielectrics - Nonlinear s-stems 2413
1056, 1057 Differential equations - Parabolic equations

Dielectrics - Properties 2623, 2624
1559 DIfferential equations - Periodic functions

Dielectrics - Radiation effect 0  2594
2488 Differential equations - Potential theory

Dielectrics - Resonant cavity interactions 1595, 1596
2916 Differential equationr.r - Scientific research

Dielectrics - Wave transmtssion 312, 1448
210 Differential equations - Stablitty

Dienes - Chemical reac*ions 180, 3091
141 Differential equations - Thecry

D'iference equations - Dirichlet pros-lem 1304, 1664, 2119
1590 Differential equations - Transforms

Differeatiable manifolds - Fiber bi-AUcs 3C0
2026 Differential equations - Uniqueness

Differentiable manifolds - Tcpologý 1352, 1356. 1542, 3090, 3091
28R, 289 Differential functions - Algebras

Differential dialomeiry - Phcfoel2atik analysls. 2778
417 Differential geometry - Geiieral relativity

Differential equations - Analysis 2536
2595. 2598 Differential geometry - Tensor analysis

3013
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Subject Index

Differentia) geometry - Vec!ur analysis Diphenylplcrylhydrazyl ion - Magnetic field effects
3012 1487

Diffraction - Electromagnetic f'elds Diphenylpierylbydrazyl ion - Recrystallization effect
2059 373

Diffraction - Polarization Dipole antennas - Coaxial cables
3140 2088

Diffraction - Theory Dipole antennas - Electrit. currents
2661 1076

Diffraction gratings - instrumentation Dipole antennas - Impedal ce
1818 1072

Diffraction patterns - Measurement Dipole antennas - Linear systems
3141, 3142 1088

Diffusion Dipole anternas - Mathematical analysis
see also as 2 suodtlsion, e.g., Gases - Diffusion 1073

Diffusiona- lysis Dipole antennas - Terminal-zone effects
1227 1086

Diffusion - Boundary layer Dipole moments - Calculation
14, 17, 2606 619, 833

Diffusion - Deformation Dipole moments - Correlation techniques
1239 3125

Diffusio:r - Diaphragm effects Dipole moments - Mathemt2fical analysis
529 1075

Diffuston - Integral equations Dipole moments - Measurement
260C 2872

Diffusion - Kinetics Dipole moments - Theory
2146 C19

Diffusion - Polarmgraphic analysis Dirichlet algebra - Potential theory
1402 2781

Diffusion - Pressure effects Discharge pumps - Operatiou
84, 530 993, 995

Diffusion - Temperature effects Discrimination - Stimuli cffects
1239 1998

Diffusion - Water effect Dislocation loops - Formatlon
528 2145

Diffusion coefficients - Determination Dislocation mobility - Integral equations
1024 1243

Diffusion rate - Measurement Dislocations - Mechanism
84, 85, 1238 908Digital computers - Applications Dislocations - Stress effects

1045 1235, 1236
Digital computers - Classification Dislocations - Temperature effects

2105 185
Digital computers - Theory Dislocations - Theory

478 1233
Dihydroxyphenylalanine - Physiological effects Dispersion relations - Variational principle

44. 46 2888
Dilatomeiers - Applications Dispersion theory - Faraday rotation

417 1755
Dimerization - Mechanism Dispersion theory - Mathematical analysis

764 2800
Dimolybdenum carbide crystals - Structure Dissociation - Kinetics

2333 7U8, 2548
Diode amplifiers - Desten Dissociatio., - Wave length effect

290? 2629
Diode detectors - Design Dissociation energy - Measurement

1191 939
Diode networks - Synthesis Distortion - Mathematical analysis

1279 2925
Diodes - Circuits Documentation - Classification

1316-1318 81
Diodes - Electrical properties Documentation - Control systems

1819 3266
Diodes - Natural frequencies Documentation - Indexing

2923 3269
Diodes - Operation Documentation - Mathematical analysis

1802, 1850 3264
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Subject Index

Documentatioa - Mathematical models Education - Administrative practices
81 2193

Docurmentation- Physiology Education- Computers
2063 1224

Documentation - Thl-ory Etgenvalues - Theory
52 1589

Dodecane - Synthesis Elastic cylinders - Vibration
443 3158

Drag - Mathematical analysis Elastic materials - Strain energy functions
2567 193C

Drag - Supersonic flow Elastic scattering - Analysis
390, 396 859, 2858

Drag - Wind tutnel tests Elastic scatterinr - Angular distributions
2036 868, 871

Drop entrainment - Applications Elastic scattering - Cross sections
972 870. 1517, 1725, 2560, 2860

Droplets - Combustion Elastic scattering - Differential equations
1308, 1309 186

Droplets - Electrical charge Elastic scattering - Energy dependence
28 1256

Droplets - Optical analysis Elastic scattering - High-momentum transfer
2303 2858

Drugs - Learning Elastic scatterln. - Integral equations
428 329, 330

Drugs - Physiological effects Elastic scattering - Magnetic moment
43, 1158, 2255 2873

Ductility - Grain boundary effect Elastic scatter.ng - Mathematical analysi..
399 302, 2560, 3057, 3153-3155

Ductility - Temperature effects Elastic scattering - Matriz algebra
705 859

Dust particles - Electrosta.'c hopping Elastic scattering - Perturbation theory
1558 1295

Dyes - Electronic spectra Elastic scattering - Phase shifts
3194 186

Dyes - Photochemical reactions Elastic scattering - S-matrix theory
2433, 2434 335

Dynamic systems - Theory Elastic scattering - Theory
1030 1293, 2951

Dysprosium isotopes (Stable) - Ferromagnetism Elastic scattering - Transition probabilities
1147, 1148 752

Dysprosium isotopes (Stable) - Quadrupo1E moments Elastic scattering amplitudes - Properties
1145 2559

Elastic stability - Theory
2578

Ear (Cat) - Stimulation Elastic structures - Vibration
910 2580

Ear (Pigeon) - Metabolism Elastic waves - Mathematical analysis
14f,2 2030

Earth - Seismic transducer Elastic waves - Propagation
543, 544 2081

Earth crust - Seismic analysis Elasticity
263 see also as a subdivision, e.g., Rods - Elasticity

Earth crust - Thickness Elasticity - Damping
259 1029, 1031

Earthquakes - California Elasticity - Differential equations
405 129

Earthquakes - Identification Elasticity - Fourier analysis
257, 267, 2767 716

Earthquakes - Seismographs Elasticity - Initial stresses
1174, 2765, 2766 2091

Echo location (Bats) - Mechanism Elasticity - Mathematical analysis
1463 715, 1031, 1592, 2091, 2582, 2796

Ecloslon rhythm - Biological models Elasticity - Stress
1871 129

Elasticity - Temperature effects
1347
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Subject Index

Elasticity - Theory Electrical sietwo:l:s - Synthesis
128, 1928 1216

Elasticity - Thermodynamics Electrical properties - Measurement
.1928 77

Elasticity - Wave symmetry Electrical spraytrg - Appl!cations
2080 11738, 1179

Elasticity parametrrs - Measurement Electrodes - Design
2296 1899

Electrets - Charge distributions Electrodes - Electrical breakdown
2485 3167

Electrets - Polarizations Electrodes - Oxidation- reduction reactions
2484 2007, 2008

Electrets - Radiation effects Electrodes - Electrical properties
2487 788

Electri. earcs - Magnetic fields Electrodisintegratlon - Test equipment
WO 2862

Electric arcs - Plasma currents Electrodynzmics - Green's function
105 1737

Electric charges - Hydrogen dissociation Electrodynamics - Two-point function
2215 1736

Electric coupling - Sign determinantion Electroencephalograms - Analysis
1193 602

Electric current - Ma2gnetic field Electroencephalograms - Computer analysis
1769 435

"-lectric current - Stress Electroencephalographic equipment - Instrumentation
1116 1792

Electric discharges - Hypersonic flow Electroencephalography - Recording systems
2583 1427

Electric potential - Measurements Electrohydrodynamic waves - Surface interactions
105 17F2

Electric potential - Underground explosions Electroluminescence - Applications
543 1030

Electric propulsion - Bibliography Electroluminescence - Numerical analysis
49 1329

Electric propulsion - Magnetic fields Electroluminescent cells - Excitation
95, 96 1328

Electric propulsion - Theory Electroluminescent cells - Polarization
1179 1326

Electrical breakdown - Glass contaminatior, Elictroluminescent cells - Theory
3167 1327

Electrical breakdown - Theory Electrolytes - Electrical conductance
1211 78

Electrical circuits - Compactness Electrolytes - Physical properties
1872 2571

Electrical circuits - Design Electrolytes - Thermal diffusion
1864 1404

Electrical circuits - Neuromuscular stimulation Electromagnetic accelerators - Theory
2713 1003

Electrical conductance - Measurement Electromagnetic fields - Charged particles
182 1082

Electrical conductance - Scientific research Electromagnetic fields - Differential equations
994 1070

Electrical conductance - Temperature effects Electromagnetic fields - Dipole antennas
995 1065

Electrical filters - Mathematical analysis Electromagnetic fields - Gravity
1192 1116

Electrical lmpedancý - Measurement Electromagnetic fields - Integral transforms
!864 1067

Electrical networks - Amplifiers Electromagnetic fields - Intensily measurements
2452 1078, 1080

Electrical networks - Efficiency Electromagnetic fields - Kinetic fields
2450 1852

Electrical networks - Mathematical analysis Electromagnetic fields - Magnetic fields
1216, 2445, 2452 1070

Electrical networks - Matrix algebra Electromagnetic fields - Polarization
1219, 1220 1067, 2660
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Subject Index

Electromagnetic fields - Vibrations Electron beams - Mif rox-ave interactions
1078 2890

Electromagnetic pumps - Inviscid theory Electron beams - Optical radiation
787 1787

Electromagnetic pumps - Magnetic field effects Electron boams - Plasma interaction
781 1828, 1844

ElecLrmmagnetic radiation - Coherence Electron beams - Power .heorems
2634 1868

Electromagnetic radiation - Generation Electron beams - Produ,'tion
2890 22G4

Electromagnetic radiation - Nuclear interactions Electron beams - Scientific research
2185 1270

Electromagnetic radiation - Theory Electron beams - Thompson scattering
212, 2634 1787

Electromagnetic suspension systems - Design Electron bombardment - Upper atmosphere
3157 317

El•-ctromagnetic theory - Mathematical analysis Electron collision frequency - Determination
2074, 2745 2178

Electromagnetic waves Electron conduc'ion - Magnetic fields
see also Microwaves 1959

klectremagne'ec waves - Boundary value problems Electron conducurity - Cyclotron resonance
2659 984

Elecromagnetic waves - Cerenaov radiation Electron dpnity - Measurement
2431 1791, 2178

Elect-omagnetic waves - Diffraction Electron density - Spectrographic analysis
1063, 1071, 2636, 2659 2911

Electromagnetic waves - Dipole antennas Electron density - Whistler analysis
2745 2912

Electromagnetic waves - Electric f.eld measurements Electron diffraction analysis - Applications
2459 770, 771. 1285

Electromagnetic wavea - Excitation Electron energy - Field emission
1071 465

Electroma'rnetic waves - Farmcgtc funcions Electron excitation - Apphiz-*!ons

1049 3077
Electromagnetic waves - Integral equations Electron gases - Dielectric ;-roperties

1083 1564
Electromagnetic waves - Magnetic fields Electron generators - Operation

1069 91
Electromagnetic waves - MathematIcal analysis Electron microscopes - Design

2990 2297
Electromagnetic waves - Origin Electron Microscopy - Symposium

784 839
Electromagnetic waves - Plasma interaction Electron mobility - Analysts

1847, 208M 1251
Electromagnetic waves - Polariration Electron mobility - Temperature effects

2636 1264
Electromagnetic waves - Prcpagatlon Electron mr~obility - T'heory

210, 2156, 2932 587
Electromagnetic waves - Radiation effects Electron nctmwork models - Mathematical an-lysis

1069 2070, 2076
Electromagnetic waves - S--tterin& Electron pairs - Angular correlation

212, 744, 1066, 1083, 1084 2963
Electromagnetic waves - Spectrographic analyst3 Electron paramagnetic resonance - App:ications

2910 1400, 1401
Electromagnetic wavej - Temperature effects Electron precipitation - 'turoral zone

744 318, 319, 338
Electromagnetic waver - Theory Electron precipitation - Current systems

1063 319
Electromagnets - Design Electron precipitation - Sclar activity

3129 318
Electron beams - llunchlrg Electron sca2terlng - Aralysis

347 1251, 2828
Electron beams - Cross sections Electron sca~iering - Cross sections

1679 2698. 2861. 2966, 2875
Electrcn beams - Focusing Electron scattering - Energy spectrum

2264 2870
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Subject Index

Electron scattering - Fnrm factors Electrons - Mass difference
2865 2078

Electron scattering - Nuclear excitation Electrons - Nuclear Interactions
2862 462, 46ti

Electron spectrometers - Analysis r.lect;-ons - Nuclear scattering
2476 110-D, ?872

Electron spin resonan~ce - Hy~perfine structure Ek!,tro'is - '.olarization
2816 2342

Electron sr 'n resonance - Spectra Electrons - Potential energy
3213 466

Electron streams - Instability Llectrons - Resonant transfer
342 860, 86*3

Electron transfer - Kinetics Electrons - Scattering
444 1284, 2342, 2534, 7-828, 2829, 2837, 2849,

Ele -tron transitions - Perturbation theory 2852, 2853
2290 Electrons - Solar origin

Eleziron transitions - Stability 571
341 Electrons - Spin way-ýs

Electron transitions - Theory 462
773 Electroni; - Temperature

Electron trapping - Analysis 3071
1251 Electrophoresis - Spectrographic analysis

Electron tubes - Efficiency 3053
347 Electrophyslology - Test equipment

Electron tubes - Tliermionic emission 1427
2732 Electroplating - Applications

Electron tunneling - Mathematical analysis 1636, 1639
891 Electrostatic constants - Calcelation

Electronic circuits - Geometry 8006
1316 Electrostatic hopping - Statistical analysis

E'-ectronic circuits - Mathematical analysis 1558
1317, 1318 Electrostatic probes - Continuum theory

Electronic circuits - Programming 2491
1318 Electrostatic probes - Mathematical analysis

Electronic circuits - Random rate coincidences 2501
3258 Electrostatics - Applications

Electronic excitation - Theory 2049
3197 Elementary particle constants - Calculation

Electrons - Air showers 474-477
317 Eleir entary particles

Elertrons - Applications see also Particles
2477 see -also specific elementary particles, e. g.,

viectro~is - Bremsstrahlung T1ie-zFi~os
2335 Elementary particles - Diffusion

Aeto5-Ejection 2051
1202, 1203. 1210 Elementary particles - Gravitational fields

rk-ctrons - Elastic scattering 2149
1206. 2350, 28-57. 2860. 2873 Elementary particles - Scattering theory

Eicezrans - Elect romagneti c p-opert~es 1724
1802, 1850 Elementz - Auger energies

i..( Ir-,ns - Energy 3134
571 EL. p)srds- :Potentials

d-t.(-ýons - Energ:y dtst-ibution :655
1210. 1802. 1850 Embryos (Sheep' - Muscuber responses

l-I -trons - Energy inss 1411, 1412
156.9 Embryos (Sheep) - Strontium content

F.- ýrons - Excitationi 1408
3197, Em-rission probabilities - Determination

*F !~-trons - Functions 5005
1266 Emission speictra - Analysis
.,ns- uenera r.3n 2667-

91. Emission spectra - moler-lzr c:,'instntz
Lieftrons - In~elastic srattertnc 2079

2875 Emissi-vitv - Mathe.matical pr-ed-tcttor
EC'ý ZrOn.s - Ietc.3020

1580 Emissivitv - Measurement
1-231
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Subject Index

Energy constanta - Spectrographic analysis Emulsions - Lithium acetate
3133 574

Energy conversion - Theory Energy - Calibration
1178 2341

Energy distribution - Calkulation Epinephrine - Physiological effects
1210, 1829 1418

Energy levels - Calculation Erosive burning
1390-1392 see Combustion

Energy levels - Dens-iq Esters -- Plyrolysts
4f3 3164-3166

Encrgy levels - Excitation Esters - Solvolysis
".78 2047

Energy hlvels - Lifetimes Etching - Crystal dissolution theory
7,77, 1259, 1261 505

Energy levels - Mathematical analysts Etching - Dislocation density
G108, 1019, 2977 598

En.wrgy levels - Theory Ethane - Relaxation time
1017, 1021 1781

Energy levels - Vibrational analysis Ethers - Chemnical properties
1019 3101

Energy levels - Wave functions Ethers - Spectra
1018 2059

Energy loss - Theory Ethers - Thermodynamic properties
1559 2201

Energy spectra - Coh.rence Ethylvinylketone - Spectra
2655 1874

Energy spectra - Ionization loss Europium sulfide - Magnetic properties
2639 473

Energy spectri - Optical a.-;aysis Europium sulfide - Thermodynamic properties
2637 464

Energy transfer - Mecha: -s Evaporat'on - Kinetics
853, 2628 15!3

Energy transfer - Singlet state Evaporation - Mathematical analys, s
2630 3287

Energy transfer - Thermal diffusion effects Evaporation - Mechanism
2028 506

Enthalpy - Measurement Evaporation - Spectrographic analysis
403 939

Entropy - Measurement Evoked responses - Duration
1175 2085

Enzymatic degr2.dation - Mechanism Ex.nange coupling - Mechanism
1924 464

Enzymes Exchange interactions - Magnetization
see also specific esters, e. g., Amine oxidases 2385

Enzymes - Biochemistry Exchange potential - Applications
1439 2645

Enzymes - Biosynthesis Exchange reactions - isotopic effects
1437, 1440-1442 1348

Enzymes - Identification Exchange reactions - K;netics
1438 283-285, 604, 675. 815. 2134, 2547, 2548

Enzymes - Kinetic analysiS Exchange relaxation - Theory
1851 2816

Enzymes - Metabolism Excitation functions - Pressure effects
3299 2212

Enzymes - Microbial synthesis Excitation levels - Spin
2239, 2240, 2242, 2243 861

Enzymes - Preparation Excretion - Arte,'al occlusion effects
3232 941

Enzymes - PrL, :-rtles Excretion - Body fluids
1440 940, 942

Enzymes - r -4uct ion Exhaust gases - Spectrographic analys.i3
2614 3065

E.-,zymes - Separation Exosphere - Low frequency emissions
1438 2913

Enzymes - Spectrugraphic analysis Explosions - Seismic "wraves
1851 544
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Subject Index

Eye - Electrical properties Fermions - Behavior
1332 2341

Eye - Responses Fermions - Distribution functions
23 64 3182

Eve - Stimulation Ferric 'on - Spectra
1340, 236 350

Eye (Cat) - Stimulation Ferrite materials - Magnetic field effects
914 2468

Eye (Frog) - Stimnulation Ferrktes - Chemkical analysis
1798 2456

Eye (lciaect) - Corneal patterns Ferrites - Excitation
1416 2454

Eye (insect) - Mathemnatical models Ferrites - Harmonic generation
2774 2258, 2261

Eye (Math) - Light sensitivity Ferrites - Magnetic properties
1-407, 1410 2883

Eye (Owl) - Palpebral asymmetry Ferrites - Microwave properties
2367 2458, 2381

Fye dominance - Analysis Ferrites - Spectra
1330 2386

Eye movements - Control Ferrocenes - Synthesis
1883 2674-2676

Eye movements - Speed Ferroelectric crystals - Atomic structure
1507 2311

Ferrcalect ric crystals - Dielectric properties
2302, 2305-2307, 2318, 2320, 2321, 2323

£Ferroelectric crystzls - Optical proper!ies
Facilitation - Selection cue 2322. 2324

2000 Ferroel.ectrtc crysials - Phase studies
Factor analysis - Mathematical models 2302-2309, 2311

2152 Ferroelee'Aric crystals - Spin relaxation
Faraday rotation - Theory 3214

1770 Ferroelectric crystals - Structjre
Faraday rotation - Voigi effect 2301, 2319

1.753 Ferroelectric materials - Applications
Fasuigl:) .. u,:-'is - Stimulation 2891

2372 Ferroelectric materials - Pliacna effects
Fatigue (Metallurgy) - Analysis 1766

2330 Ferromagnetic :.rystals - Anisotropy
Fatigue (Metallurgy) - Mathematical analysis 2398

1670 Ferromagnetic mate-rials - Temperature effects
Fat, -ue (Metallurgy) - Mechanism 2399

2690 Fez romzgnetic relaxation - 'Magnon processes
Fatic;uc (Metallurgy) - Rlandom It 2840

3075 Ferromnagnetic resonance - Surface conditions
Ftue(Metalliurgy) - Scientific research 2212

3076~, ermantc resonance spectra - Analysis
Pit, gue (Physiology) - Statistical analysis 2017, 2019

2014ý Ferromagretic transitions - Euro~pium sulfide
F-renters - Temperature effects 473

1263 Fei-romagnetlsm - Europiumn sulfAide
Feedback amplifiers - Magnietic balance 4 64

2989 Ferromagnetism - Insulators
Feedback systems - Mathematical analysis 470

1842, 2942 Ferromagnetism - Th--ory
Feedtback systerns - Synthesis 2391

2942 Ferromagnets - Anisotropy
Fermentation, - Mechanism 298

748, 750 Ilarromagnets - Electrical properties
,Frmi surface - Cyclotron resonance 2399

971 Ferromagnets - Models
Fermi surface - Electron model 1568

.511, 513 Ferromagnets - Spin waves
Fermi surface - Low amplitude studies 462, 409

514 Feynman integral - Base field
Fermi surface - Mathematical analysis 1729

2051
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Subject Index

Field tquations - Tensor analysis Flames - Ionization
2827 831, 832

Field mechanics - Mathema.ical analysis Flames - Kinetics
2526 1489, 1490

Field theory Flames - Mathematical analysis
see also quaiihum field theory 2099, 2100
see als as a subdivision, e.g., Quantum Flames - Propagation
Fild ics - Field theory 3040

Field theory - Action prineple Flames - Recombination reactions

109 3030
Field theory - High energy limits FiAmes - Spectrographic analysis

1298 198, 762, 831, 832
F.eld theory - Lattice- space qu.ntiz.-tion Flames - Theory

2846 1309
Field theory - Mathematical analysis Flames - Velocities

11-A, 1298, 2839, 2974, 2975 198, 1489, 3040
Field theory - Particle trajectories Flat plate models - Boundary layer transition

1292 2497
Field theory - Perturbation theory Flat plate models - Flutter

1294, 2537 219
Field theory - 0uantum sattstics Flat plate models - Heat transfer

1113 803
Field theory - Radiation recoil Flat plates - Fluid flow

2920 1925
Filth column elements - Spin-exchanve orientation Flavin mononucleotide.s - Oxidation-reduction reactions

2343 2714, 2715
Film cooling - Theory Flight paths - Trajectories

2037 1047
Film destruction - Applications Flow angle - Meaurernent

972 100
Film formation - Mechantism Flow direction - Mieasurement

2511 1359, 1362
Films Flow patterns - Analysis

see also Thin films 796
Films - tochemistry Flow velocity - Measurement

2512 1359
FlIms - Reduction Flowmeters - Design

2511 1830
Films - Superconductivity Fluid dynamics - Calculus of variations

1780, 1786, 1892, 1894 131
Films - Thickness Fluid dynamics - Linear equations

2739 130
Films - Transition temperature Fluid flow - Atom concentration

1786 724
Filters - Applicationts Fluid flow - Axial flow compressors

1201 1627
Filters - Dersign Fluid flow - Bourdary layer

2602 955, 956, 1623. 2493
Filters - Noise signals Fluid flow - Chemical reactions

2475 2067
Filters - Numerical analysis Fluid flow - Continuum theory

1215 1642
Filters - Tansiert response Fluid flow - Cylinders

2470 1624, 1625
Fish - Behavior Fluid flon - Differential equations

1025 782, 783, 955, 1628. 1645, 2119
Flagellae - Calcium effect Fluid flow - Diffusion

2288 2050
Flames - Diffusion Fluid flow - Electromagnetic waves

1311 344
Flames - Emission spectra Fluid flow - iLaact solutions

2079 983
Flames - Emissivity Fluid ftow - Flow direction

165 1362
Flames - Excitation Fluid flow - Helixes

7G2 1645

• 894 <
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Subject Index

Fluid flow - Laminar seraratior, point Fluoranthene - Nitration
2427 275

Fluid flow - Magnetic fields Fluorescence - Applications
698, 752, 783, 795. 801, 983. 1673, 1857 1246

Fluid flow - Uthematical analysis Fluorescence - Chromium
?27. 956. 1623-1626. 1642, 1663, tS57, 1926, 2894
2568, 2569 Fluorescence - Measurement

Fluid flow - Models 2627
1661 Fluorescence - Scientific instruments

Fluid flow - Molreulzr velocity 2483
1926 Fluorescence - Spectrographic analysis

Fluid tHow - Perturbation theory 594
795 Fluorescence - Theory

lluid flow - Pipes 558
1367 Fluorine - Cluster models

Fluid flow - Pressure 2203
2748 Fluorine - Deuleron bombardment

F1 ud flow - Re-emission models 3185
2405 Fluorine - Spectra

Fluid flow - Separation 2851
14, 17 Fluorine compounds - Cl-inxcl properties

Fluid flow - Shock• wave Ftructure 3101
985, 986 Fluorine compounds - Dipole moments

Flu:d flow - Stability 634
8•2. 698, 801 Fluorine compounds - Blectron impact studles

Fluid flow - Steady extension 1120, 1121
W130 Fluorine compounds - Spectra

Fluid flow - Swirl distribution 634, 1350
1361 Fluorine compounds - Thermodynamic properties

Fluid flow - Symn. -try properties 191-193, 15, 197
1963 Flutter

Fluid flow - Theory see also as a subdivision, e.g.. Stiuctural shells -
1616, 1663, 2263. 2405 Flutter

Fluid flow - TI.ermodynamic properties Flutter - Airframes
2568, 2569 1029

Fluid flow - Thin films Flutter - Analysis
2740 1635

Fluid flow - Turb'.zlence Flutter - Differential equations
1366, 1857 1029

Fl•id flow - Viscosity Flutter - Mathematical a=lysis
2050. 2067. 2421, 2759, 3225 220, 2005, 2006

Fluid flow - Vortices Flutter - Supersonic flow
1622, 1623, 1626, 25C4 224

Fluid flow - Wakes Flutter - Theory
2421 220. 223. 1635

Fluid mechanics - Elasticity theory Flutter - Wind tunnel tests
129 217. 219

Flud mechanics - Liquefied gases For"a factors - Determination
2947 2867

fi'.'.nc mechanics - Mathematical analysis Formation reactions - Kinetics
3225 2548

d m(chlanics - Shock waves Formic acid - Molecular structure
2503 667"-i.:, niechazcs - Supersonic .ow" Formyibornane - Derarbonylation

1312. 2066 2734
Flu-d mrechamcs - Theory Fourier analysis - Convergence

2111. 2411 291
Fluids Fourier analysis - Serirs

see also Cases 551. 710
eealso LGquads Fourier coefficients - Calculatior.

F!u.ds -C7-'0Fe'c theory 1840, 1885
578. 581 582. 587 Fo trier transforms - Applications

.lu*ds - Mathematicd ir~alvs-s 1394
555 Fracture (Mechanics) - Iror.

Fluids - Rotation 3232
557 Free radicals - Aromatic substitution

Fluids - Stresses 2102
130, 131

"895 <



AlI FOPtE SrvE.NTIFIC RESEAPi*l

Subject Index

Free -dlic-Alb - Chcmical reactions Functions of re.l variables - Differentation
960, 2728 2225

Free radicals - Electron spin resonance Function.. of --eal variables - Mean-value theorems
3173 1C-04

Frer radicals - Htyperfine structure Furan - Preparation
820-823, 826, V4 71'.

Free radicals - Parama-netic resonluce Fusion blankets - Nuclear heating
3174-3176 1887

Free radicalo - Production Fusion blankets - Tritumn regeneretton
820-F23, 826. 82:7, 834 1889

Free ri.,lcals - Properties
1398

Freezing - Interface morphology Gadolinium - Energy levels
3283 1390

Frequerncy discrimination (Cat) - Brachium sectioning Gadliinium, Exchange interactions
560 2385

Fr'queney fluctuation - Measurement Gadolintum - Magnetic properties
1815 2260

Frequency multipliers - Matching conditions Gadolinium - Spec'ra
2926 1142, 1390

Frequency vartation - Detection Gadolinium Isotopes (Stable) - Magnetic moments
139 1719

Frequency-modulated waves - Spectra Gadolinium-yttrium alloys - Magnetic properties
2929 2717

Frogs - Gr-vity effects Galaxies - Integrals
2013 1653

Fuel consumption- Control system Galaxies - Models
364 1653

Functionrl atnalysis - Algebras Galaxies - Plasma physics
2780 2157

Functional analysis - Applications Gallium arsenides - Quadrupole moments
690 1058

Functional analysis - Banach alg-hras Gallium bromide - Spectra
813 760

Functional analysis - Bausch *paces Gallium compounds - Crystal structure
855-857 2335

Functional analyais . Operators Gallium isotopes (Stable) - Nuclear spin transitions
1126, 1129 620

Functional analysis - Sequences Games theory - Behavior
1254 2191

Functions - Almost autornorphic functions Games "ieory - Mathematical analysis
2517 2795

Functionz of complex variables - Conformal mapping Gamma rays - Angular correlation
1101, 1523 3127

Functions of complex variables - Conti:..ed fractions Gamma rays - Backscattering
76 2064

Functions of complex variables - Entire functions Gammin rays - Dipole moments
2515 3125

Functions of complex variables - Geometric analysis Gamma rays - Direction of approach
2622 1744

Functions of complex variables - Interpolation Gamma rays - Hyperfine structure
3114 1722

Functions of complex variables - Meromorphic functions Gamma rays - -Measurernent
2358 3129, 3130

Functions of complex variables - Nevanlinna theory Gamma rays - Nuclear energy levels
2620 2960

Functions of complex variables - Polynomials Gamma rays - Recording
1099 2064

Functions of complex variables - Quasi-conformal functions Gamma rnys - Resona-ce
2025 877

Functions of complex variables - Riemamn surfaces Gamma rays - Satelitte observations
1094, 2024 1690, 1699, 1744

Functions of complex variables - Teicnmuller spaces Gamma rays - Transition cumves
1100 958

Functions of complex variables - Theory Gamma-proton cractions - Carbon
1136, 1522 2538
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Subject Index

Garnets - Ferromagnetle relaxat~on Gz s flow - Stagnation point
2340 785

Garnets - Relaxatiton timp jas flow - Stress
10~0 3011

Garnets - Squareness G2 s flow. - Tr;anstonre flow

1G83 794

Gas acceleration -Mechanism Gas flow - Transport properties

97 10, 232

Gas discharges - Afterr~low Gtis flow - vircosity
2920 225

Gas discharpes - Application-s Gas injection - Diffli.Aon
3008 956

Gas dischargeb Atom concentration Gas Injection - Supersonic flow

2109 957

Gas ditscuarges -Electrode effects Gas ionization - Electiomagnetic effects

2585 1608
Gas dischargei, - Populatioo in~'ersion Gas iontzation - Reaction kinetics

3008 731
Gas thscharges - Recombination reactions Gas ktnettcA - Shock tubes

21CP I 061

,,as ditscbarges - Space-charge effects Gas me~mbranes - Osmometry

2584, 2585 2738
Gas discharges - Tranrsport preperttes Gas mixtures - Diffusion

592 2746
Gas dyn:%mics - Jet mixing Gas mixtures - Shock tube measurements

1631 239

Gas dynamics - Shock w-aves Ganeous atmospheres - Convective motion

1.614 326
Gas dynamnics - Thermodynamics Gaseous atmospheres - Mars

I GlO 987
Gas flow - Blunt bodies Gaseous atmospheres - Models

732. 733 326. 1977, 1980. 1984

Gas flow - Baltztvawi equation Gaseous atmospheres - Venus
3088 987

Gas flow - Botmiiry layer Gasecus clouds - Stability

790, 2362 2632
Gas flow - Boundai y Va~lue problem Gaseous diffusion - Analysts

792 2800

Gas flow - Chemical reacttW~s Gaseous diffusion - Stresses
729 2746

Gas flow - Differential equations Gaseous explosions - 'Mechanisms
785. 792 11066

Gas flow - Diffusion Gaseous ions - Physiological effects
391 404

Gas Vlow - Dissociation Gases
2_565 see also Fluids

;as flow - Electron. excitation Gases :-Ad-sor~ption
3077 969. 1195

'~flow - Kinetic theory Gases - Detonation
32, 729. 3087, 3088 374-376, 378, 379

flo~Pw - Magnetic fields Gases - Diffusion
94, 37, 102, 103. 794, 3079 2425

"ima -r~ Mathematical analysis Gases - Electrical properties

150, 947, 3087, 101, 182, 993, 994, 1002, 1608

Gas 1'1;&w - No:,equilib'-tum processes Gases - Excitation
7N) 3047

Gat. flow - 1'-"lurbatron theory Gases - Flamne acceleration

234. 79C 374. 375. 377
Ga., r-ow - Pre67'-4 effects Gases - Fudvdr~amic properties

!02, 10Z' 153, 16r0. 2118. 240,4

Gas 'low - Recornabxitltýn reactions Gases - Flucrescerce
722 3250

Gab Hlow - S!.ack aý,P Gases - Hydrodynamics
796 154

Gas flow - Spe-,fra Gases - loni7 ,tlon
1000 592. 2679, 2800
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Subject Index

Gas" - Kinet:: theor-y Germanium - Dislocations31, 33, 150, 151, 153, 2753 1233, 1235-1237, 1243
Gases - Magnetic field effects Germanium - Dispersion theory

213, 310 1767
Gases - Models Germanium - Electron states

U657, 2425 1237
Cases - Molecular interaction Germamunm - Faraday rotation

393, 1896 1753
Gases - Momentum transfer Germanium - Resistance

395, 397 1485
Goates - Nuclear relaxation Germranrum - Surface properitlt

1896 1162
Gases - Optical analysis Germanium - Tunneling

2206 590
Gases - Osciliations Germanium. Votge eifect

1652, 1657, 1658 1767
GAses - Phase studies Germanium compounds - Crystal structure

1230 2334, 2338, 2683
Gases - Properties Germanium compounds - Reaction kiaetics

40, 930, 2278, 3235 2684
Gases - Radiative properties Germanium isotopes - Nuclear reactions

233, 234, 240 898
CGses - Reaction kinetics Germanium surfaces - Magnetic properties

12, 106 2326
Gases - Relaxation times Germanium surfaces - X-ray dii: action analysl.t

1320, 1322 2327
Gases - Separation Germyl cyanide - Structure

2613 2098
Gases - Scattering Glass - Formation

393 1497
Gases - Shock b•ructu.re Glass - StabIWi'y

1677 1498
Gases - Stability Glass - Thermal decomposition

1052, 1658 3167
Gases - Statistical rnechanics Glass surfaces - Temperature effects

31, 2278 988-991
Gases - Surface interactions Glucosidase - Biosynthesis

50, 963, 964 3294
Gases - Thermodyramic properties Glyoxylate cycle - Glyconeogenests

233, 237, 1321, 1657, 2502 2241Gases - Transport properties Goid - Diffusion
240, 1666, 2746, 3287 119

Gases - Wind tunnel tests Gold - Lattice defects
2502 84Gencr-l relativity - Cosmology Gold alloys - Thermodynamic propert.es
2528 503

General relativity - Group theory Gold compounds - Crystal structure
158 904

Gpner2; relativity - Particir mechanics Gold isotopes (Radioactive) - Beta spectra
159 2065

General relativity - Theory Gold isctopes (Hadioactive) - Decay
2536 1709

Geueral topology - Equ~cen.tiuity Goniometers - Instrumentation
2329 3288

G'aeral topology - Remote points Grain boundaries - Migration
2328 183, 3284

Geology - Stresses Grain boundaries - Phase studies
1266 3292

Geomagnetic fields - Mathematc•al models Grain boundary diffusion - Numeriral analysi•s
2879 120

Geometry - Abstract algebr-ic geometry Grain boundary diffusion - Temperature effects
1096, 1097 1242

Geometry - Hypersurfaces Grain boundary diffusion - Thery
2526 120

Geometry - Projective geometry GrAins (Metallurgy) - Growth
297, 1098 3270, 3284
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Subject Index

Grapnite - Shock waves Gyroscopes - Integrals
442 1600, 1602

Grating responses - Corrections Gyroscopes - Spin
2906 2823, 2833

Gravitational field - Energy Gyroscopes - Vacuum systems
2523 1223

Giav~tational field - Mathematical analysis
1571

Gravitational field - Propagation Hafnium isotopes (Stable) - Molecular rotation
1574 3124, 3128

Gravitational field - Properties Hafnium isotopes (StLble) - Nuclear energy levels
2139 3122

Gravitational field - Quantum theory Hall coefficients - Detfrmination
2524 1272

Gravitational field - Stress Hall effect - Crystallographic orientation
2827 241

Gravitational field - Transverse models Hall effect - Mathematical analysis
1671 2402

Gravitational radiation - Mathematical analysis Hall effect - Mathematical models
2990. 2991 2390

C-av-tons - Prcduction Hall effect - Measurement
1578 589

Gravay waves - Fluid displacement equations Hall effect - Temperature effect
130 241

Gravity waves - Variational principles Hall mobility - Measurement
131 1253

Green's function - Potential scattering Hallucinations - Psychological mechanisms
3096 121

Group dynamics - Coding Halogen compounds - Crystal structure
1169 2232

Group dynamics - Documentation Halogenatico reactions - Mechanisms
1167 3301

Group dynamics - Games theory Fandwriting - Computer analysis
2191 1877

Group dynamics - Human engineering Harmonic functions - Potentirl thecry
1168 1599, 1950

Group dynamics - Political science Harmonic functions - Unit disk
2172 2226

Group dynamics - Scientific research Harmonic generation - Ferrites
807 2258

Gri:p dynamics - Social interactions Hcait - Bretyllum effect
" 25, 2198 1417

Group dynamics - Social perception Heart - Gravity effects
2171 56

Group dynamics - Sociological factors Heat t%, pacity - Mathematical analysis
3306-3308, 3310 1321

Groups (Mathematics) - Algebras Heat transfer
2621 see also as a subdivision, e.g., Boundary layer -

Groups (Mathematics) - Finite groups Heat -transfer
407, 10.5 Heat transfer - Bounda-y conditions

Groups (Mathematics) - Free groups 2430
2154 Heat transfer - Boundary layer

Groups (Mathematics) - Matrix groups 2798
W, Heat transfer - Catalytic effects

Groups (Mathematics) - Nilpotent groups 719, 721, 725
296 Heat transer - Chemical reactions

Groups (Mathematics) - Permutation groups 13, 20
552, 553 Heat transfer - Convection

Groups (Mathematics) - Transformations 2122
2073 Heat transfer - Coupling effectz,

GuidAnce - Theory 2034
1047, 2671 Heat transfer - Cylindrical bodies

Guiaed missiles - Fuel consumption 687, 2490
63 Heat transfer - Differential equations

Gu!ded missiles - Interception probabil.ty 904, 2672
2791 Heat transfer - Gas injection

2032

,899 <



AIR FORCE SCIENT1I FC RESEARCH

Subject Index

Heat transfer - Gases Helium atoms - Expitatton
2495 2207, 2209, 2212

Heat transfc-r - Integral equations Helium atoms - Lifetime
68, 2495 645

Heat transfer - Ionized gases Helium discharges - Microwave interfe,.ometry
2030 1205

Heat transfer - Kinetics Helium films - Sound velocity
720, 725 2043

Heat transfer - Laminar boundary layer Helium tons - Atomic properties
2417 643

Heat transfer - Magnetic field effect Helium tons - Lifetimre
2030 647

Heat transfer - Mass transfer effect Helium io-is - Scalttring
2037 2204

Hleat transfer - Mathematical analysis Helium mixtures - Elect rophore si s
233, 1105, 1106, 2417, 3089 3053

Heat transfer - Measurement d.Žlium particles - Elastic scattering
93, 104, 687, 2032, 2033 1517

Heat tran'fer - Test equipment Helixes - Wave propagation
1764 2932

Heat transfer - Theory Hem gpher-tcal shells - Hypersoric flow
803, 2671, 330V 37

Heat transfer - Tub -cdnt boundary layer Heptandiones - Photochemical synthesis
2417 3244

Heat vibrations - Measurement Hexachlorobenzene - Nuclear quadrupole resonance
89 2403

Hieissenber!: ,glds - Or~iwgonalization Hvxane - Radiolysis
.553 443

Hell im - Acoustic properties High pressure rei,earch - Neutron diffraction analysis
.785, 184;, 1870 .173

Helium - Afterglow studies Hisgh pressure research - Solid state reactions
2022 83

Helium - Atomic energy levels High vacuum elect rophysics - Scientific research
.046. 3047, 3055, 3056, 3226, 3227 1190

Helium - Atomic orbitals Highway traffic (Opera-tion research) - Mathematical
3050-3051, analystis

Helium - Cross sections 2788
2206, 2857, .3057 Hippocaimpal system - Autocorrelattoi

Helium - De-excitation 430
3048, 301S, 3055 Hippo-ampal systemn - Electrophysiology

Helium - Fiec'jric fields 2238
2-045 Hippocampal system - Memory

Helium - Electrodynamics 436
2946Histamine - Inhibitioni

Helium - Electrophoresis 2256
3046 Holomorphy domain - Potential scattering

Helium - Excitation 3098
1248, 1275, 3047, 318i Homology - Theory

Helium - Flow angle 2514
100 Hormones - Scientifle research

Helium - Form factors 2352
2857 Hormones - Secretion,

Helitjm - Grouud state 2355
325 Hormones - Skip pores

Helii=z - In-elastic rcattering 2711
2211 Human eng'.neertng - Bibliography

Helium -Moblli-v 3095
t,84 Human erngneering - Compucers

Heliuta - Nuclear reiuctions 137, 3207. 3208
1381, 3193 Human en-neering - Design

Heliuim - Polazization 134. 135
3200 Human engineering - Mathematical models

Helium - Spectra 2771
,79, 1243, 12975, 3058 Human engineering - Scientific research

Helitnm atoms.- Earth's atmosphere 137
3059 Human, locomotion - Gravity effects

56
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Subject Index

Hydrazine derivatives - Reaction kinetics Hydrogen-oxygen mixtures - Igntion
1469, 1470 374, 375, 378, 1975

Hydrazine derivatives - Synthesis Hydrogen-oxygen mixtures - Pressure field
894 381

Hydrocarbon mixtures - Glass formation Hydrogen-oxygen mixtures - Thermodynamic properties
1498 1667

Hydrocarbon mixtures - Phase studies Hydrogen-ozone mixtures - Chemical reactions
1497 2216, 2217

Ilydroc!arbons - Chemical reactions Hydrolysis - Kinetics
"1165 2163

Hydrodynamics - Diffusion Hydromagnetic waves - Dispersion
2606 215

Hydrogen - Adsorption Hydromagnetic waves - Fourier trane!ormf
3199, 3201 216

Hydrogen - Atomic energy levels Hydroxyl radicals - lHyperflne structure
535, 3056, 322.3 652, 658, 2509

Hyd.ogen - Diffusion Hyperfine Intera rtion constants - Determintion
528-530, 737 640-642

Hydrogen - Dissociation Hyperfine structure - Electric field effects
962, 963, 2215 1784

Hyd:rogen - Energy levels Hyperfine strurture - Exchange relaxation
1021 2816

Hydrogen - Lattice properties Hyperflne structure - Nuclear magnetic resonance
580 633, 660, 2272

Hiyd:ocen - Molecular orbitals Hyperfine structure - Pressure shift
535 1247

tHydrogen - Reaction kinetics Hyperflne structure - Radioactive isotopes
1165 327

Hydrogen - Recombinatioa reactions Hyperfine structure - Solvent offects
24, 26t 41, 2109 675

Hlvdrogen - Scattering Hyperfine structure - Zeeman levels
963, 9C-4 635, 538, 639, 654

Hydrogen- Spectra Hyperfragments - Decay
?79, 21t}l 561, 564, 566. 567, 575

'Iyd. oe i - Vapor pressure Hyperfragments - hlistorical review
950 569

Hyd:ogen - Vibrational constants hlyperfragments - Interactions
1020 562. 565, 570

Hydrogen atoms - Electron capture Hyperfragments - Nuclear emulsion studies
2205 553, 566, 568

Hydrogen atoms - Inelastic scattering Hyperfragraents - Production
2698, 2699 570, 574

Hydrogen atoms - Lu.nar surface tlyperf;'agments - Theory
737 2986

Hydrogen bond - Temperature effect Hyperons - Decay
278 147-1-1479, 1549, 2271, 2532

Hydrogen iodide - Line widths Hyperons - Inelastic scattering
2379 1451

Hydrogen ions - Formation Hlyperons - Lifetimes
2299 1721

Hydrogen Isotopes (Radioactive) - Molecular orbitals Hyperons - Nuclear reactions
536 1956, 2955

Hlydrogen molecules - Lunar surface Hyperons - Parity
737 2532, 2956

Hydrogen moleriles - Spectra Hyperons - Production
746, 2ý99 1382

ilydroýen molecules - Wave functions Hyperons - Scattering
596 2984

Hydrogen peroxide - Chemical reactions Hypersonic flow
2803 see also Supersonic flow

Hydrogen peroxide - Decomposition HypersO,",tc-?1o• - Analysis
2010 724. 726, 727

Hydrogen sulfide - Infrared spectra Hypersonic flow - Boundary layer
3204 394, 1310, 2756, 2798

Hydrogenation - Catalysts Hypersonic flow - Chemical reactions
162-165 2411
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Subject Index

Hypersonic flow - Hiat transfer Indium compounds - Spectra
13, 20 761, 777

Hypersonic flow - Mathematical analysis Indium Isotopes (Radioactive) - Conversion processes723, 2761 3121
Hypersonic flow - Measurement Indium Isotopes (Radioactive) - Decay processes

37 3123
Hypersonic flow - Pressure distribution Indium isotopes (Stable) - Isomeric states2965 Z377
Hypersonic flow - Scientific research Indium-antimony crystals - Growth mechanisrm

2498 115, 116
Hypersonic flow - Sheets Indusirial psychology - Leadership

27--' 1992
Hypersonic flow - Shock layer theory Inelas',p scatterlngýZ Analysis

728, 731 285S, 2855
Hypersonic flow - Spectrographic analysis Inelastic scatte-'ng - Angular distributions

2583 868
Hypersonic flow - rheory Inelastic scattering - Cross sections

394, 2566. 2797 752, 2211, 2698, 2699
Hypersonic wakes - Measurement Inelastic scattering - Difterential cross sections

2762 1725, 2852Hypnosis - Analysis Inelastic scattering - Electron-proton coincidences
1901 2859

Hypogastric nerve (Dog) - ('hrorn-tflin- •±is-,,e Inelactlc scattering - Energy spectra45 2849
Hyponitrite - Chemical reactions Inelastic scattering - Mathematical 2nalyst.

2806 2211, 2698, 2699, 2822, 19U3. 3057Hypothalamus - Somatic impulses Inelastic scat:ering - Nuclear stru-ture
-'722 2629, 2837Hypothalamus (Cal) - Lesion effects IneiastIc scv.tering - Theory

2719 752Hysteresis - Measurement Inqcallites - Operators (Mathemati-s)
2313 1290

Hysteresis - Pressure studies Inert gases - Molecular structure
2542 209

Inert gases - Optical properties
207

Ice - Spectra Informption processing - Statistical analysis
21, 278 1993

Ignition - Theory Informat:on retrieval - Analysis
W135 1303

Ignition time - Theoretical analysis Information retrieval - Coding
1975 3263

Illusions - Test methods Information retrieval - Computers
1903 3207, 3265, 3267

Impact studies - Lead-to-;ead Information retrieval - Control systems
3251 3-266

Impedance - Magnetic field effect Information retrieval - Cos'S
3i5 80Impedance - Measurements Information retrieval - Data siorage systems
1677 2770

Impedance maIhing - Frequency multipliers Informa-lion retrievzl - Indexes
2926 73

Impuls've response - Error analysis Information retrieval - Instrumentation351 1395

Incompres~sble flow - Differential equations Information retrieval - Machine translation7Fc3, 803 2063
Incompressible flow - Heat transfer Information retrieval - Mathematical analysis

2490 1313, 3268
Incompressible floi - Turbulent boundary layer Information retrieval - Medicine804 2063
Irdexes - Searching proc-dur( s Information roetrieval - Searching procedures1313 2325
Indexes - Scientific research Information retrieval - Scientific research

1161 51. 52Indexes - WADEX Information retrieval - Systems design72 80. l!Rf. 2693
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Subject Index

Information retrieval - Theory Interplanetary space - Solar wind
32,,4, 3269 1743

Information sciences - Research Interstellar matter - Radiation
53 746

Information storage - Crystallography Interstellar matter - Radiation pressure effects
2?00 739

Information theory - Algebraic analysis interstellar space - Cosmic radiation
2155 2642, 3641

Information tIansduction - Data processing Iodides - Dielectric properties
1183 2182

'information transmission - Loss Iodine - Band spectrum
1855 3255

Infrared a.)so,.ptlon spe .tra - Analysis Iodine compounds - Photolysis
205') 1501

"nfrared spectra - Centrifugal field effects lodine isotopes (Radioactive) - Energy levels
3204 1259, 1261

Infrared spectra - Matrix technique Ion accelerators - Electric fields
231 2563

I:0hibition (Physiology) - Merhanism Ion exchange columns - Applications
912 1040, 1041

Inhibition (Physiology) - Pharmacolngical properties Ion exchange reactions - Applica.ions
913 2545

Inhibition - Selection cue Ion formalion - Mechanism
2000 2299

Inhibition - Thermal effects Ion mobility - Determination
311 577, 582, 810, 1024

Inorganic reagents - Thlonyl chlorides Ion mobility - Theory
2741 554, 587

Insects - Corneal patterns Ion pairs - Spectra
1416 1442

Insects - Vision Ion sources - Analysis
2774 886, 1518, 3071

instrumentation - Teflon-coated steel Ionization -Physical effects
2727 1002, 1152

Insulators - Relaxation time Ionization - Shock tube studies
2691 996, 998

Integers - Matrix representation Ionization - Spectxogr.phic analysis
1221 997

Integral functions - Mill's ratio Ionization clambers - Design
2790 887

Integral transforms - Distribution theory Ionization efficiency - Calculation
2934 1519

Integral transforms - Fractional derivatives Ionization gauges - Applications
531 1195, 1218, 1803

Intelligence - Theory Ionized gases - Transport properties
2090 592

Interfaclal bonds - Internal stresses lon-molecu!1- reactions - Spectrographic analysis
402 1023

Interference (Psychology) - Location Ionosphere - Density measurements
2521 743

Interferometers - Applications Ionosphere - Radio astronomy
1791, 2173. 2178 742

Interferometers - Design Ionospheric disturbances - Electrons
1151, 2896 335

Intermetallic compounds - Spin transitions Ionospheri propagation - Magnetic fields
623 316

Internal friction - Pressure effects Ionospheric propagation - Scattering
3144 1778

International relatlonship3 - Theory Ions
2172 see also specific types of ions, e.g., Hydrogen ions

interpersonal atLtaction - Self-esteem Ions - Atomic properties
3962 643

Interplanetary matter - Gas masses Ions - Chemical equilibrium
745 2680, 2686-2688

Interplanetary matter - Origin Ions - Elastic scattering
747 1206
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Subject Index

ions - Electron paramagnetic resonance Jet mixing - Aerodnaimics
1400, 1401 3028

Ions - Energy .. vets Jet mixing - Experimental analysis
1287 9410

Inns - Exchange interactions Jet mixing - Heat trAnsfer
1405 1631

Ions- Momentum Jet mixing - Theory
1927 2410, 3028

tent - Recombination reactions Jet planoL, - Flbht paths
3030 1044, 1045

Ills - snectra Jets - Acoustic fields
13k9, 1405 954

Ions - Transport properties Jets - Electric field effects
581, 2040, 2685 1838

Iridium borides - Crystal structure Jets - Heat transfer
3106 2408

Iridium isotopes (Stable) - Energy levels
3118

Iron - Deformation Kaons - Decray
3282, 32:14 2994

Iron alloys - Oxidation Ketenes - Thermodynamic properties
80b 2,0

Iron garnets - Re12.xtton oscillation Ketones
372 see Also sperfic compounds, e.g., Aretone

Iron isotopes (Et2ble) - Nuclear energy levels Ketones --- "Haloigenation
1746 3300, 3301

Irreversible pro:esses - Analysis Ketones - Photochemical synthesis
33 3240

Irreversible processes - Statistical mechamcs Ketones - Titration procedures
923, 924, 9S0 1397

lsallo stresses - fa;heznatcal analysis Kidney Noradrenaline content
1266 .,.17

Isocyanic acid - Spectra Kinematic waves - Theory
825, .=3 973

Isome-Azation - Mechanism Kinetic tr, ery - Mathematical analysis
2'79, 800 2753, 2754. 2800

Isomers - Analysis Kinetic theory - MMecbanisms
617 2167

Isomers - Spin coupling Kinetic theory - Shock waves
1776 1614

Isomers - S*ructure Klystrons - Magnetic field effe,'ts
616 2893

Isothlocyanic acid - Spectra Krypton - Adsorption isotherms
825 3201

Isotopes Krypton - Energy transfer
see also specific isotopes, e.g., Gole ieotopes 819
(Rai"oactive) Krypton - Spectra

Isotopes - Energy levels 779
2125 Krypton - Ultraviolet absorption

Isotopes - Spectra 2648
87 Krypton isotopes (Stable) - Hyperfir.e stru, ture

Isotopes (Radioactive) 633, 660
see also Radioactive isotopes
see aso Radioisotopes
see alo specific isotopes, e.g.. Gold isotopes Labeled suostances - Preparation

Isotopes i-oactive) - Half-life 711
3122 Lactase secretion - Drug effect

Isotopes (Radloactive) - Hyperflne structure 1508
662 Laminar boundary layer - Boundary !onditions

Isotoes (Radioactive) - Lifetimes 2,48
663 Laminar boundary layer - Calculation

Isotopea (Radioactive) - Nuclear energy levels 3021
3131 Laminar boundary layer - Differential equations

228, 1666, 2409
Laminar boundary layer - Gases

Jet flaps - Motion 917
793
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Subject Index

Lamiar boundary layer - Heat transfer Lattices - Instrumentation

228, 1644, 3089 
242

Laminar boundary layer - Mathematical analysis Lattices - Vlbrationto

1644, 284d 
2978

Laminar boundary layer - P.,rticle injection Lead - Creep

2496 
3145

Laminar boundary layer - Separation Lead - Grain growth

228 
3279

La2mnar boundary layer - Stability Lead isotopes - Nuclear reactions

229 
1731

Lann22r biundary 12yer - Theory 
Lead isotopes (Radioactive) - Beta spectra

I bol 
2065

Laminar boundary layer - 11hermal diffusion effects Lead zirconate crystals - Antiferroclectric properties

2029 
2312

Laminar boundary layer - Velocity Leadership - Self-esteem

2409 
192i

Lanmnar flow - Electromagnetic pumps Learning - Brachi50 sectioning

781, 787 
560

Laminar flow - Magnetohydrodynamics 
Learning - Computer analysis

1396 
436, 3207, 3208

Laminar flow - Stability 
L 2.nlng -Conditioned reflex

1974 
2e70

Lanitnar flow - Turbulence 
Learni4g - Conference

1367, 1974 
431

Laminar separation point - Calculation Learning - Cybernetics

2427 
1801

Langbeinite systems - Ferroelectrlc properties Learning - Interference

2314 
2521

Langmuir probes - Applications Learning - Nucleic acids

3080 
1034

Language - Coding 
Learning - Pattern recognition2S46g -935

Language - Computer4 
Learning - SensOry perception

2346 
2197

Language - Control systems Learning - Speachlike vocabularies

2345 
1869

Language - Programming 
Learning - Test methods

2668, 2669 
69-71

Large-scale organizations - Functions Learnirng - Theory

1026 
2194, 2196

Large-scale organizations - Structure Learning (Birds) - Forebrain ablation

1026 
488

Lasers - Applications 
Learning (Monkeys) - Test methods

681, 3004 
491

Lasers - Design 
Learning (Octopus) - Test methods

214, 657, 3002, 3003, 3006 1464, 1465

Lisers - Emission sources Learning (Psychology) - Information theory

"340 1989

Lasers - Harmonic waves Learning (Psychology) - Mathematlca! models

1056, 1057 
2782

05asers - Opical properties 
Learning systems - Training sequences

650 
2557

la5sers - Output energy 
Legal records - Subject indexing

3010 
2325

Lasers - Properties 
Lenses - Design

2997, 2998, 3001-3003. 3009 2665, 2666

L-atite defects - Analysis 
Leutenizing hormone - Secretion

82 
2353, 2354, 2356

L 8atice defects - Measurement 
Level crossing , Back scattering

1234 
636, 653, 663

23attice gas - Thermodynamic prperties 
Level crossing - Detection

Z -58 
636, 653, (,61

.Attice parameters - Determination 
Level crossing fields - Determination

1944 
648

Lattices - Atom diffusion 
Level cross•ii' signal - Temperature effects

1232 
646
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Su,..ect Index

Libraries - Scientific research Linesr algebra - Matrices2695 167-170, .1ý, 772, 926. 1527, .529, 1530, 1587,Libraries - Storag. 1522, 21382694 I.near antennas - AdmittanceLie algebras - Analysis 10741957 Lii, ir equztions - FzxdomorphismsLifetime (Isotopes) - Determination 3171655 Linear programming - CostsLift - Theory 
3523078 Linear syLrems - AtnlysisLift - Wind turmel tests 392036 Linear zystems - ControlLigands - Atomic otbitals 452, 454, 25931468, 3195 Linear systems - FxcitationLight - Coherence 3672635, 2656, 2657 Linear systems - !'entifica!.onLight - De-!ctlon 1201, 12141277, 1278 Lint..r systems - Impulsive responseLaght - Diffraction 3533140-3142 Linear systems - Mathematical dnalysisLight - Energy spectrum 452, 453, 1055, 2593

2637, 2635 Linear eystems - OptimizationLight - Modulation 2936695, 1278 Linear systems - Spectral densitiesLight - Polarization 7013141 Linear systems - StabilityLight - Spectrographic analysis 25983250 Linear workhardening - TheoryLight decay - Kinetics 23321326 Linguistic theory - PhonologyLight modulators - Electrical properties 1854700 Linguistics - Data processing systemsLight sensitivity - Pigment ndgratton 3067-30691407. 1410
1ight velocity - Measurement Liquefied gases - Electric fieldsLigt v2945, 2946Light waves - Interactions Liquid c'onductors - Spiral instabilities1075 

1846107t sLiquid expInsives - DetonationLimit sets - Stability 3138
2 5 9 0 3f - r

Lim•*ters - Optical systems Liquid fi9ns - Destruction291597
Line spectrum - ,nlysis Liquid metals - Electrical properties589

775, 825, 1350, 1386, 1389, 1874, 3036 Liquid metals - NucleationLine spectrum - Electromagnetic effects 504420, 671, 830, 833 Liquid mixtures - ScatteringLine spectrum - Electron transitions 7653245 Liquid rocket propellants - CombustionLine spectrum - Free radical effects 2439, 2440
828 Liquids

Line spectrum - Hyperfine structure see also Fluids
1757, 1758, 1763, 1771, 1772 Llquld.&" IN rationLine spectrum - Solvent effects 939, 3237
674, 670, 762, 763 Lio.ids - Hyperfine structureLine spectrum - Stress effects 1784
1763 Liquids - Ne.clear magnetic resonanceLine spectrum - Symmetry 303190 Liquids - Optical propertiesLine spectrum - Temperature effect5 203
671, 828, 2885 Licrids - Re~antion time

Line spectrum - Theoretical model 1781L 2e Liquids - Sound velocityLine spectrum - Theory 17851875 Liquids - Ther.nal diffusion
Line spectrum - Width 1403

669, 7764
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Subject Index

Liquids - X-ray diffraction analysis Luminescence - Measurements
203-205 125

Lithiomethyltrimedylsilane - Physical properties Luminescence (Rare earths) - Mathematical analysis
2555 3N93

Lithium - Atomic properties Luinar regions - Optical echoeo
643 1870

Lithium acetate - Applications Lunar surface - Geology
574 606

Lithium chloride - Relaxation times Lutecium isotopes - Nuclear energy levels
622 3122

Lithium compounds - Exchange reactions Lyapunov functions - Algebraic equations
285 368

Lithium compeonds - LattLce defects Lycopersene - Oualitative analysis
1234 3160

Lithium compounds - Magnetic resonance Lysine - Inhibitory effects
618, 753 3233, 3234

Lithium compounds - Spectra
614, 1942

Lithium fluoride - Crystal structure Machine language - Application
398 2063

Lithium fluoride - Etching Machine translation . Coding
505 2467

Lithium fluor ide - Nuclear magnetic resonance Machine translation - MathematLal ana7,ysis
621 2668, 2C69

Lithium fluoride - Paramagnetic resonance studies Mach-nes - Design
624 * 2446

Lithium fluoride - Spectra Magnesium - Fluorescence analt)is
1961, 1963 2483

Lithium hydride - Atomic orbitals Magnesium crystals - Magnetic properties
3050 511

Lithium ions - Hyperfine structure Magnesium oxide - Crystal lattice defects
661 2056

Lithium isotopes (Radioactive) - Lifetime Magnesium oxide - Impurity effects
665 418

Liver - Norepinephrine content Magnesium oxide - Microwave spectra
1417 2045

Liver (Cat) - Carbon dioxide uptake Magnetic balance - Noise reduction
2094 2989

Loading - Aeolotropic medium Magnetic disturbances - Earth
717 2541

Leading - Boundary conditions Magnetic fields - Boundry layer
?18 1365

Lnading - Differential equations Ma14&atlc fields - Continuum mechanics
1675 2390, 2402

Loading - Mathematical analysis Magnetic fields - Production
715, 716, 718 2260

Loop antennas - Theory Magnetic fields - Resonance
1085, 1087 1059

Loop antennas - Transient response Magnetic lields - Spin-wave theory
1088 2397

Loop probes - Analysis Magnetic fields - Stabilization
1065 1760

Loss factors - Determination Magnetic fieldi- - Theory
2296 1365

Loss rates - Decl,,en theory Magnetic fields - Thermodynamics
2786 23.9, 2401

Low frequency emissions - Theory Magnetic generators - Design
2913 1673

L-sorbose - Spectra Magnetic materials - Spectra
827 314

Luminescence - Alkali halides Magnetic materials - Squkreness
1264 1683

Luminescence - Excitation functions Magnetic materials - Wave production
850 1688

Luminescence - Proton bombardment Magnetic mirror eystems - Pitch angle diffusion
3249 1557
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Subject Index

Magnetic moments - Analysis Mariets - Design
11117 Plsm 1751, 1754

M46ncf ic moments - lsainteractions Maleimide - Synthtsis
2948 3242

Magnetic permcability - TP'e.ry Mammals - Amine oxidases
903 =_4A

Kagnitic propertles - Temperature effects Manage.nent engineering - Group performance
2378 1991

Magnetic res',nance - Apiulicatinns Management engineering - Organizational effectiveness
2469 1027

VAgnet!- reseen-nee - Measurement Manganese compounds - Hyperfitte structure
153 1053

Magnetic resonance - Cuantum tranEittons Manibilds - Differential equrtions
1783 1304

Magnetic #,-aves -. Dispersion relatior.s Manifolds - TransformAtions
1609 1434. 1435

Magnetism - Fermi surface Manonieters - Biological applicatioins
511, 513 1423

Magnetism - Surface pinning Many-body systems - Dynamics
2400 153, 2074

Magnetoelastic waves - Spectra Many pairticle systems - Matrix algebra
1686 928

Magnetogasdynamic flow - Wall friction effect Markov processes - Mart~in-type boundary
2179 2784

Magnet ogasdynam' cs - Math'imatical analysis Martersite - Crystal str..crure
796 122-8

Magnetogasdynamics - Pressure Martensite - Phase studies
161G. 1229

M~ignetohydrodynimic flow - Airfoils Masers - Analysis
2115, 2117 107, 688

Magnetohydrodyr.amic flow - Conical bodies Masers - Applications
2116 649, 651, 1897

Magnetohydrodynamic flow - Nia~netic fields Masers - Emission
2120 3000

Magnetohydrodynarnic flow - Mathematical analysis Masers - Materials
2115-2117 343

Magnetokiydrodynamic generators% - Circuit parameters Masers - Optical equipment
1z384 631, 632

Magnet ohydrodynamic generators - Design Masers - Performance
101, 1646 1897

Magnetohydrodynamic generators - Hla effect Masers - PumVing systems
981 2899

Magnetohydrodynamic generators - Theory Masers - Stability
982 1882

Magnet.ohydrodyr.am!c waves - Surface interactions Mass spectromneters - Design
1782 1023

Magnet ohydrodynamics - Differeptial equations Mass spectroscopy - lon sources
782, 3396 1518

Magnetohydrooynamics - Instrumentation Mass transfer - Coupling effects
781, 787 2034

M.2gnetohydrodynainics - Power generators Materials - Work-hardening
16~46 2573

Magnet olydrodyna mics - Sci-zntific research Materials research - Scientific laboratories
24!B8 416

Magnetohydrodynamics. - Taeory Mathemiatical analysis - Spe~cial functions
309, 783, 784 1137

Magnctoreflection - Analysis Mathematical functions - Theory
1761 11665

Magnetoresistance - Electron surface Mathematical gimes - Decisien processes
512 1775

Magnetoresistance - Measureme.-t Mathematucal logic - Non-denoting terms
1265, 1272 809

Magnetosphere - Electron density Ma~themat~cal logic - Sccquences
V.i11, 2912 2668, 2669

Magnetosphere - Whistlers Mathematical logic - Theory
2919 808, 1843
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,Fub)#lect Index

Mathematical models - lnformatinn retriev-l Mercury compoands - Dielectric properties
3268 2182

Mathematical models (Psychology) - Learning Mercury compounds - Valence electrons

2782 421

Mathematic: Theory of Automata - Symposumn Mercury isotopes - Nuclear magnetic moments

2474 1866

Mathematics - 2onsultants Mercury isotopes (Radioactive) - llyperfine structure
72 1867

Mathematics - Data processing Mercury isotopes (Radioactive) - Spectra

3W6" 1865

Mathematics - United States Mercury isotopes (Stable) - Nuelmr energy levels

2121 1709

Matrix algebra - Computer analysis Mercury isotopes (Stable) - Polarization

854 1836

Matiix algebra - Inequalities Meromorphic functions - Complex variables
888, 2973 2970, 2971

Matrix algebra - Mathenmatica! prediction Met;on capture - Probability
1048 537

Matrix algebra - Spin Meson fields - Differential equations

626. 627, 2230 2071

Matrix techuque - Applications Mesons - Annihilation reactioas

287 2952, 2955

Matria: tbeoxy - Lorentz growps Mesons - Binding energy
2979 561

Measure and integration - Perron integrals Mesons - Cross seclions

176 1584, 2878

Measure and integration - Theory Mesons - Decay
173, 174, 2527, 2973 567, 1380. 1584, 1740, 1747, 1749, 2251. 2819,

,Yechimcs - Deformation 2986

1685 Mesons - De-4ectiocn
Mechanics - Historical review i740, 2856

2516 Mesons - Hyperfine structure

Medulla - Electrical stl'ulation 2272

2723 Mesons - Inter-Actions
Meetings - Cybernetics 565, 1458, 1956, 2954

1801 Mesons - Nuclear reactions

Membrane potential - Enzyme effects 1379, 1381, 1388

1911 Mesons - Nuclear scattering

Membranes - Calcium metabolism 1461, 2251

2250 Mesons - Production
Membranes - Permeability 1255, 1379, 1458, 2878

2738 Mesons - Resonance
Membranc 3 (Biology) - Porosity 323, 1302, 1363, 1458, 2818

2711, 2712 Mesons - Scattering
M~mory - Computer analysis 1551, 2984

436 Mesons - Spin
Mem'ory - C-.niference 1740

431 Mesons - Trajectories
Memory - Cybernetics 487

1801 Metal films - Cerenkov radiation

Memory - Proteins 1346

1033 Metal ions - Hydrolysis
Memory - Test methods 2680, 2682. 2689

69-71, 3170 Metal ions - Separation
Mercaptals - Alkylation 2544

2553 Metal oxides - Kinetic theory

Mercuric halides - Physical properties 1511
2572 Metal oxides - Structure

Mercuric halides - Spectra 1949

2570 Metal plates - Deformation
Mercury - Magnetic fields 715, 718

784 Metal plates - Dynamics
Mercury - Radiation transfer 1488

2213 Metal plates - Loading effects

Mercury - Recombination reactions 2412
25, 27, 42 Metal plates - Thermal stresses

1488, 2412
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Subject Index

Metal p!ates - Vibration Metals - X-ray diffraction zn•alysis
2514, 2581 89

Metal solutions - Diffusion Metanephrine - Separation
2146 1041

Metallation - ChemIcal bnts Mete,)rites - Luminescence
282 125

Meta~lic compounds - Cr .•tal chemistry Meteors - Radio echoes
2335 2943

Metallic .'omponnds - lsom•,r- Methanes - Adsorption
2012 3199, 3201

Metallic compc.:nds - Pi e-.4a-ilicides Methanes - Relaxation time
2337 1879

Memllic compounds - Synthesis 'Methanes - Resonance
2011 819

Metallic crystals - Antiferromagnetic spin waves Methanes - Spectra
2189 824, 1875

Metallic crystals - Deformatiin Methyl fluoride - Spectra
3291 833

Metallic crystals - Dislocation substructures Methylamine - Photochemistry
908 2631

Metallic crystals - Evaporation Methylanthracenes - Polarographic analysis
5-26 2218

Metallic crystls - Fatigue Methylsilylacetylene - Preparation
2600 1351

Metallic crystals - Surface p•roperties Methylvinylketone - Spectra
116, 117 1874

Metallic surfaces - Adso)rption Micelles - Statistical mechanics
969, 1195 2605

Metallic surfaces - Momentum transfer Microorganisms - Electron transport
395, 307 3296

Metallic murfaces - Recombination reacticrs Microorganisms - Growth
2265, 2732 1441

Metalorganic compounds - Exchange reactions Microorganisms - Metabolism
604 2239-2242

Metalorganic compounds - Heat ci formation Microorganisms - Protein synthesis
1425 3297

Metalorganic compounds - Specti a Micropulsations - Theory
1225 682

Metals Microradlography - Scientific instruments
see also specific metals, e.g., 2478
aluminum Microscopy - Applications

Metals - Deformation 967, 969
906, 1176, 1227, 1239, 1241, 1242. 1370, 1670, Microwave diagnostics - Error sources
3285 2175

Metals - Fermi surface Microwave electronics - Electron stream interactions
311, 971 355

Metals - Gra'n boundaries Microwave equipment - Diodes
1242, 3284 341

Metals - Lattice defects Microwave generators - Operation
82, 1239, 1241 1898

Metals - Magnetoacoustic properties Microwave harmonics - Detection methods
3211, 3212, 3218, 3220-3222 132

Metals - Mechanical properties Microwave interferometry - Applications
1226, 1541, 2332 1849

Metals - Nucleation Microwave networks - Mathematical analysis
503 2452

Metals - Oxidation Microwave oscillations - Production
86, 1509, 1511 1828

Metals - Phase studies Microwave probes - Impedance
311, 510, 1230 1077

Metals - Surface phenomena Microwave resonance - Applications
802, ?349 1800

Metals - The -modynamic properties Microwaves - Electron beam interactions
1175, 1539 2890

Metals - Vibration Microwaves - Noise models
62 348

>9ý0 <



AIR FORCE SCIENTIFIC RESFARCH
Sub~ect Index

Microwaves - Scientific research Mollusca - Nerve transmission
1190 1534

Millimeter uaves - Transmission Molybdenum - Polarographic analysis
2729-2731 2039. 2041

Minerals - X-ray diffraction analysis Mulybden-ýcj - Spectra
1414 87

Missiles - Probability theory Molybdenum - Superconductivity
59 3223

Mitochondrial membranes - Electrical properties Molybdenum phosphides - Crystal tructure
189 3107

Mitosis - Thiol effect Momentum - Theory
934 302, 304, 205, 328, 329

Mdssbauer effect - Applications Momentum transfer - Surface effects
1246, 1735, 1739 395, 397

Midssbauer effect - Magnetic field Monatomic gasec - Spectra
1722 2052. 2054, 2055

Mdssbauer effect - Perturbation theory Monochromatic waves - Mathematical analysis
1573 2660, 2661

Mohawk dialect - Syntax Monochromatic waves - Perception
1863 2959

Molecular absorption - Diatomic molecules Monte Carlo method - Applications
236 1676, 1677

Molecular beams - Applications Moon - Atmosphere
2459 737

Molecular beams - Physical properties Moon - Electrostatic hopping
1927 1558

Molecular beams - Translation motion Moon - Mineral deposits
2405 606

Molecular beamE - Transmission Morphogenesis - Acid effect
818 932, 937

Molecular dissociation - Chemical equilibrium Morphogenesis - Inhibition
723 931, 933

Molecular energy - Mathematical analysis Morphogenesis - Protein interactions
2049 938

Molecular orbitals - Computer rcalysis Motion - Differential equations
535 974

Molecular rotation - Magnetic moments Motor reactions - Brain stem influences
3124, 3128 1420

Molecular spectra - Mathematical analysis Motor reactions - Cortical responses
3246, 3248, 3252, 3253, 3255-3257 1536

Molecular spectra - Transition probabilities Motor reactions - Time studies
3254 1267

Molecular spectroscopy - Theory Multipath transmission - Mathematical analysis
829 2931

Molecular structure - Mathematical analysis Multiple compositions - Properties
3196 1221

Molecular structure - Nuclear magnetic resonance Muons - Capture
2802, 2808 537

Molecules - Atomic orbitals Muons - Decay schemes
3050 1747

Molecules - Band spectra Muons - Mass difference
3246-3248, 3253, 3255, 3257 2078

Moleculps - Dissociation Muscle control systems - Multivibrator effect
340, 1926 1004

Molecules - Electron transitions Muscles - Electrolytic properties
1287, 3252, 3254 2246, 2247, 2249

Molecules - Line spectrum Muscles - Electrophysiology
3245 1411, 1412

Molecules - Momentum transfer Muscles - Membrane properties
395, 1927 2250

Molecules - Quantum mechanics Muscles - Phosphorylation
595 2248

Molecules - Spectra Muscles - P.tassium metabolism
281, 850, 1943, 1964, 1965, 3249, 3250 2241

Molecules - Vibration Muscles - Sensitivity
1967 1491, 1492
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N-acetyl methiocine - Spectra Network functions - Restrictions
821 369

Naphtyl alkenes - Polarographic analysis Networks - Analysis
2219 1207

Nasal consonants - Acoustic properties Networks - Theory
1824 366

Natural frequency - Determination Neural mechanisms - Perception
2923 22,14

N-body problems - Wave functions Neursminic acids - Neural physiological effect
2093 2811

N-carbamyl glycine - Spectra Neuroelectric patterns - Sensory communicatior,
820 1876

Negative ions - Sources Neurological models - Design
886 1810

Neon - Adsorption isotherms Neurological nets - Applications
3201 1891

Neon - Afterglow studies Neurological nets - Mathematical analysis
2022 1888, 1891

Neon - Electrophoresis Neuromuscular transmission - Inhibition
3046 1493, 2637

Neon - Spectra iNeuromuscular transmission - Mechanism
779, 2851 1539

Neon mixtures - Electrophoresis Neuron activity - Measurement
3053 1881, 2469

Nerve cells - Drug effects Neurons - Depolarization
1534 540

Nerve cells - Electrical responses Neurons - Inhibition
600 541

Nerve cells - Mechanisms Neurons - Multivibrator effect
1032, 1036 1004

Nerve cells - Nucleic acids Neurons - Physiology
1033-1035 1393

Nerve cells - Physiology qeurons - Stimulation
1393, 1466 542

Nerve fibers - Mitochondrtogenesis Neurophysiology - ISD 25
189 2237

Nerve fibers - X-ray diffraction analysis Neutrinos - Theory
1409 157

Nerve transmission - Drug effects Neutron diffraction analysis - Hydrostatic pressure
3064 1173

Nerves - Norepincphrine releabe Neutron diffractometers - Design
1419 2183

Nerves (Lobster) - Carbon dioxide uptake Neutrons - Fox m factors
2097 2854, 2863, 2869

Nerves (Rat) - Radiation effects Neutrons - Nuclear interactions
3105 1453

Nervous system Neutrons - Polarilation
see also C-ntral nervous system 1733

Nervous system - Behavior Neutrons - Resonance
2244 1730

Nervous system - Control Neutrons - Spectra
1491, 1492 1713

Nervous system - Phylogenetic level Newtonian cosmology - Models
2811 944, 945

Nervous system - Physiology Newtonian gravitation - Tensors
1531 1654

Nervous system - Tonic acitvity N-heterocyclic compounds - Ionization potentials
2368 2291

Nervous system (Cat) - Anticholinesterase action Nickel - Magnetic resonance
2697 3212

Nervous system (Cat) - Electroencephalograph Nickel alloys - Thermodynamic properties
2718-2720 503

Nervous system JCat) - Stimulation Nickel complexes - Spectra
1032, 2713 1878

Nervous system (Octopus, - Electrical responses Nickel complexes - Synthesis
600 1796
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Nickel compounds - Electron microscope amalysis Nitrous acid - Cht.nical reactions
904 2803, 2806

Nickel compounds - Magnetic properties Nitro.s oxide - Photolysis
2378 276, 279

Nickel compounds - Polarographlc analysis Nitryl halides - Chemical reactions
2136 3163

Nickel isotopes (Stable) - Angular distributions Noble metals - Magaetoacoustic properties
902 3218

Niobium - Emissivity Noise - Perception
1231 1769

Niobium - Superconductivity Noise - Temperature effecis
1756 348

Niobium arsenide crystals - X-ray diffraction analysis Noise (Ae-odynamics) - Analysis
2340 3074

Niobium compounds - Crystal structure Noise 'Radio) - Reduction
2335, 3110 2989

Nitrates - Physical properties Noise (Raser) - Mathpmatical analysis
2571, 2572 2706

Nitration - Kinetics Noise |"cation - Crosscorrelation methods
275 1380

Nitric oxide - Molecular structure Noise removal processes - Paramagnetic amplifiers
236 2898

Nitrile radicals - Spectra Noise signals - Masking
673 1832

Nitrile radicals - Spin density distribution Noise signals - Statistical analysis
677 1973, 2927

Nitxobenzene raedicals - Spectra Noise signals - Transmission
668, 665 2475

Nitrogen - Band spectrum Nomenclature - Steroids
3247, 3254 2083

Nitrogen - Decay mechanisms Nonequilibrium processes - Hypersonic flow
141 726, 727

Nitrogen - Density Nonequllibrium processes - Kinetics
11 729, 730

Nitrogen - Deuteron boribardment Nonequilibrium processes - Shock tube cifects
3187 731

Nitrogen - Dissociation rates Nonlinear circuits - Mathematical analysis
985, 1024, 1244 1315

Nitrogen - Fourier analysis Nonlinear materials - Efficiency properties
204 2901

Nitrogen - Luminescence Nonlinear systems - Damping
3249 1671

Nitrogen - Recombination reactions Nonlinear systems - Mathematical analysis
24, 26 448, 1672, 1811, 2184, 2575, 2591

Nitrogen - Relaxation times rý-ilinear systems - Non-Gaussian inputs
985 1830

Nitrogen - Spectra Nonlinear uystems - Random vibrations
1232, 1937 1672

Nitrogen - Surface interactions Nonline2r systems - Stability
967 2589

Nitrogen compounds - Chemical reactions Nonlinear systems - Theory
1941, 2805 1811

Nitrogen compounds - Cryogenics Nonmetallic crystals - Fracture
1398 400

Nitrogen compounds - Nuclear magnetic resonance Noradrenaline
2802 see Norepinephrlne

Nitrogen compounds - Photolysis Norepinepi-rine - Drug 1ifects
277, 1937, 1939 43

Nitrogen compounds - Spectra Norepinephrine - Fluorescence analysis
133, 1941 1037

Nitrogen compounds - Spin-spin coupling Norepinephrine - pH effects
2804, 2808 1419

Nitrogen Isotopes (Stable) - Hyperfine structure Normetanephrine - Separation
1213 1041

Nitrogen isotopes (Stable) - Optical analysis Nozzles - Axially symmetric flow
1247 389
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Subject Index

Nozzles - Gas dynamics Nuclear magnetic moments - Measurement

2763 308, 1719
Nozzles - Hypersonic flow Nuclear magnetic resonance - Applications

723 2802. 2808, 3031
Nuclear binding energy - Differential equations Nuclear magnetic resonance - Impurity effects

2838 618, 621
Nuclear cluster structure - Symmetry selection rules Nuclear magnetic resonance - Perturbation effects

881 1895
Nuclear coupling - Mathematical models Nuclear magnetic resonance - Phosphides

460 3177
Nuclear cross sections - Determinations Nuclear magnetic resonance - Polarization

1110 2703-2705
Nuclear detectors - Design Nuclear magnetic resonance - Spectra

2856 3209, 3215, 3241, 3242
Nuclear emulsions Nuclear magnetic resonance - Temperature effects

see also Photographic enulsl-ons 621
Nuclear•i "iiiiAhsns - Applications Nuclear models - Fluorescence

2643, 2644 558
Nuclear emulsions - Meson scattering Nuclear models - Nuclear reactions

2954 3236, 3238, 3239
Nuclear emulsions - Pion scattering Nuclear moments - Differential cross sections

2953 3155
Nuclear energy - Mathematical s.nsiysis Nuclear moments - Measurements

1291 639
Nuclear energy levels - Deiermination Nuclear moments - Radlactive isotopes

1725, 1745 327
Nuclear energy levels - Gamma rays Nuclear momentum distribution - Measurement

2960 1110
Nuclear energy levels - Magnetic factors Nuclear particles

2124 see Particles
Nuclear energy levels - Mathematical analysis see specific nuclear particles, e.g., Protons

1719 Nuclear pysics - Neutrinos
Nuciear energy levels - Photoelectron measurement 157

3132 Nuclear physics - Pair correlation function
Nuclear energy levels - Spectrographic analysis 1,10

1704, 1709 N'zclear physics - Proton scattering
Nuclear energy levels - Test equipment 559

3125, 3130 Nuclear physics - Scienti'!c research
Nuclear energy levels - Transition'; 3184

2852, 2870, 3235 Nuclear physics - Superconauctlvity
Nuclear explosions - Detection 2820

2767, 2996 Nuclear polarization - Analysis
Nuclear exploslons - Seismographs 2703

1174 Nuclear processes - Recording
Nuclear forces - Applications 2142

1146 Nuclear quadrupole resonance - Applications
Nuclear interactions - Analysis 2388, 3215

1476, 2558 Nuclear quadrupole resonance - Temperature effect
Nuclear Interactions - Cosm' , va- 2403

2967 Nuclear quadrupole resonance - Zeeman effect
Nuclear interactions - Cross sections 2394, 2395

2817. 2831 Nuclear reactions - Analysis
Nuclc.r 1teractions - Hyperfragments 1379, 1381-1383, 1388, 1495, 1739, 2125

2986 Nuclear reactions - Angular distributions
Nuclear interactions - Many-body problen 858, 864, 865, 885, 1731

3238 Nuclear reactions - Annihilation
Nuclear interactions - Maithematical analysis 1700

1079, 1578, 3150, 3152 Nuclear reactions - Atomic energy levels
Nuclear interactions - Pioxs 2961-2964

2966 Nuclear reactions - Baryon splitting
Nuclear interactions - SheUl models 456

1079 N-uclear reactions - Computer analysis
Nuclear isobars - Gauge invartance 864, 867

2282 Nuclear reactions - Cross sections
Nuclear magnetic moments - Cou-pling effects 172e-1728, 1731, 3186, 3187

1387
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Nuclear reactions - Decay Nuclear scattering - ouantum mechanics

899, 1474, 1475, 1477, 1479, 1.76, 1749 2347 2985

Nuclear reactions - Dispersion relati-,ns Nuclear scattering - Theory

1471 
1452, 1478? 1544, 1545. 1550-1552, 2276

Nuclear reactions - Distorted-wave anal:'sis Nuclear shell models - Inelaatic scattering

887 
2983

Nuclear reactions - Elastic s..atter!ng Nuclear shell models - Resonnce

869-871, 1711, 1738 3148, 3149

Nuclear reactions - Excitatiou curves Nuclear spins - Analysis

862, 864, 869, 870, 872-876, 879, 880, 885, 2532

1726-1728 Nuclear spins - Energy

Nuclear reactions - Gamma radiation 2210

885, 2126 Nuclear spins - Magnet'c fields

Nuclear reactions - Mathenuttical analysis 2273, 2389, 2401

483, 1727, 1728, 1748, 2994 Nuclear spins - Mathematical analysis

Nuclear reactions - Nucleons 1058, 2186, 2104, 2705

1720 Nuclear spins - Mesons

Nuclear reactions - Parity 2561

1749, 2851, 2956 Nuclear spins - Radioactive Isotopes

Nuclear reactions - Photoflssion 327

1710, 1713, 1733 - Nuclear spins - Relaz'tion tihe

Nuclear reactiens - Pion scattering 2186, 2187

3147 Nuclear spins - Resonance

Nuclear reactions - Proton scittertng 308, 3173, 3176

884, 1734, 2995 Nuclear spins - Tertiary butyl formate

Nuclear reactions - Quantum mechanics 2804

2825, 2826, 2836 Nucle: r spins - Theory

Nuclear reactions - Reaction thresholds 2273

866, M2 Nuclear structure - AL.Alysis

Nuclear reactions - Resonant transfer 255.8

860, 863 Nucleation -Theory

Nuclear reactions - Scattering 503, 504

872-877, 880, 883, 1712 Nuclei - Charge density

Nuclear reactions - Spectrographic analysis 2S28

870. 871, 873, 876, 877, 883, 898, 1704 Nuclei - Charge distrlbution

Nuclear reactions - Stripping analysis 1494

1745, 1746 Nuclei - Electromagnetic mass

Nuclear resonance - Electromagnetic properties I1.88

2185 Nuc!e- - Energy levels

Nuclear resonance - Mathematical azalysis M9G0

3149 Nuclei - Excitation

Nuclear resonance - Ckanturn mechanics 2829, 2837

2824 Nuclei - Fragmentation

Nuclear resonance - Selection rules 3178

1297 Nuclei - Inelastic scattering

Nuclear resonance - Theory 901

3148 Nuclei - Interactions

.uclear scattering - Angular distributiOns 1495

872-876, 883, 902, 1712 Nuclei - Interwr, iields

Nuclear scattering - Cross sectiats 1146

872, 880, 1461, 1711 Nuclei - Magnetic moments

Nuclear scattering - Excitation 3124, 3128

2849 Nuclei - Spectrographic analysis

Nuclear scattering - Ionization chambers 901. 1188

887 N-tclei actdo - Biosynthesis

Nuc'ear scattering - Mathematical analysis 936

1451, 1452, 1472, 1473, 1544, 1552, 2534, 2984 Nuciei acids - Secretion

Nuclear scattering - Models 1432

1296 Nucleonq - Annihilation reactions

Nuclear scattering - Pole approximation 2952, 3237

2821 Nucleons - Atomic models

Nuclear scattering - Protcn-antiproton interaction 1720, 2854

2276 Nucleons - Charge distributlon

Nuclear scattering - Recoil kinematics 3193

2284 Nucleons - Interactions
484, 1473, 1478, 2954
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Nucleons - Nuclear spectroscopy Optical n•asers - Molecular beams
2838 349

Nucleons - Regge analysis Optical rnasers - Phototube analysip
2537 2918

Nucleons - Resonance Optical nmasers - Radiation generation
1302, 1707 2901

Nucleons - Scattering Optical properties - Analysis
1296, 1451, 1472, 1473, 1478, 1544, 1738, 2984 207, 208

Nucleotides - Synthesis Optical pumping - Instrumentation
3230 1212

Numerical methods - Difference and functional equations Optial systems - Power transmission
1598 2915

Optics - Coherence
2635, 2638, 2656, 2657

Oceap - Currents Optics - Lenses
1662 1068

Ocean floor - Pressure Optics - Light absorption
427 2649, 2663

Ocean waves - Spectra Optics - Theory
426 2662

Olefins - Isomerism Optimal control - Functional analysis
1947 690, 691

Olefins - Spectra Optimal design - Theory
1946 547

Operations research - Computers Orbital flight paths - Corrections
134, 135 439

Operations research - Group dynamics Orbital flight laths - Mathematical analysis
1990 439, 2424, 3276-3278

O0erations research - Scheduling Orbital flight paths - Optima. transfer
2792 63

Operations research - Stability Orbital flight paths - Thrust
358 3276, 3277

CpVa' itons researc.h - Systems analysis Organic compounds - Alkylation
1433 2549, 2550

Operations researc-t - Statistical distribution Organic compounds - Chemical properties
2787, 2788 3103

Operators (Mathematics) - Fixtension properties Organic compounds - Electronic stricture
1130-1132 2231

Operators (Mathematics) - Harmonic functions Organic compounds - Ozonation
155, 1630 3093

Operators (Personnel) - Dlta processing systems Organic compounds - Photochemisiry
1268 850, 2630

Optic cortex - Stimulation Organic compounds - Polarographic analysis
2363 2219

Optic nerve - Color stimulation Organic compounds - Resonance absorption
713 829

Optic nerve (Monkey) - Stimulation Organic compounds - Spectra
712 550

Optic nerve (R.bbit) - Photic stimulation Organic compounds - Stereochemistry
1632 2551

Optical absorption - Mechanism Organic comoounds - Synthesis
649 550, 2181, 2377

Optical absorption - Rare earths Orga nic crystals - Irradiation
2053 834

Optical diffraction - Analysis Orgrnic iodine compounds - Chemical reactions
3141 2377

Optical echoes - Detection Organic ions - Formation
1870 3035

Optical equipment - Design Organic nitrogen compounds - Reaction kinetics
107, 207, 678 3174

Optical equipment - Excitation functits Organosilyl azides - Synthesis
2210, 2214 3302

Optical filters - Properties Orthogonal polynomials - Properties
695 2294

Optical masers - Applications Oscillation modes - Mathematical analysis
"681, 1873. 2895 1652, 1658
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Oscillator strength - Calculation Pain - Physiological effect
780 1900

Oscillators - Analysis Pair correlation functions - Measurement
2455 1110

OsUiIL'tors - Load resistance Palladium - Nuclear energy levels
361 3132

Oscillators - Mathematical models Palladium - Spectra
Ipqo 87

Oscillators - Performance Palladium alloys - Diffusion
361, 2997, 2998, 3001-3003, 3007 591

Oscillators - Couantum mechanics Panels - Differential equations
533 221

Oscilloscopes - Applications Panels - Flutter
2123, 2208 2i9, 220, 223, 1635, 2005, 2006

O'Cniumn borides - Crystal structure Panels - Sound emission
3106 3085

Oxalic acid dihydrate - Phase studies Panels - Stresses
1520 221

Oxalyl-coe,.zyme A - Chemical properties Panels - Supersonic flow
2-43 220, 1635

Ox,'y nmlides - Crystal structure Panels - Vibration
2232 222

Oxidases - Mammalian blood Paraazoxyanisole - Dielectric constant
2254 1525

Oxidation - Analysis Paradoxal sleep - Mechanlsm
2008 91b

Oxidation - Kinetics Paramagnetic amplifiers - Analysis
769, 805, 1509, 1510, 1822 2898

Oxidation-reductioi reactions - Kinetics Paramagnetic crystals - Spin resonance
86, 3189, 2715 1060, 1061

Oxides - Chemical reactions Paramagnetic ions - Relaxation time
11 1050

Oxygen - Atmospheric absorption Paramagnetic relaxation - Phonons
656, 688, 689 2987

Oxygen - Band spectrum Paramagnetic resonance - Analysis
3256 2814, 2815

Oxygen - Chemical reactions Paramagnetic resonance - Antiferromagnetism
276, 1165 624, 2717

Oxygen - Cluster models Paranrignetic resonance - Electrons
2203 420

Oxygen - Electron scattering Paramagnetic resornace - Shifts
2861 1052Oxygen. - Parity rnonccnserv'ation Paramagnetic resonance - Spin interaction

1823 1059, 1898
Oxygen - Rtzombination reactions Paramagnetic resonance - Theory

24-27, 720, 2265 2814, 2815
Oxygen - Spectrum Paramagnetic resoance spectra - Radiation effects

656, 689, 2851 1143
Oxygen isotopes (Radioact~ve) - Decay Paramnagnetic resonance spectra - Symmetry

2961, 2962, 2964 1140
Oxygen tsctopes (Radioactive) - 11all-life Paramagnetic resonance sj*ctra. - Temperature effects

882 1051, 1142, 1143
Oxygen isotopes (Radioactive) - Nuclear moments Parity - Theory

665 1823, 2983
Oxygen isotopes (3table) - Reaction matrix theory Particle accelerators - Vortices

457 2949, 2950
Oxygen uptake - Physiological effects Particle beams - Scientific research

2612 1190
Oxymercuratlon - Kinetics Particle detectors - Spectra

2046 2539
Oxymercurials - Deoxymercuration Particle injection - Gases

2048 2496
Oxytocin reponse - Inhibition Particle interactions - Cross sections

538, 539 161
Ozonation - Mechanism Particle interactions - Mathematical analysis

3093 2764, 2976
Ozonides - Synthesis

1172
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Particle interactions - Scientific research Particles - Transition amplitudes
3152 332

Particle interactions - 'Iheoretical analysis Particles - Transmission
303 1563

Particle motion - Mathematic•l analysi• Particles - Trapping
151, 929, 1606 968

Particle physics - Mathematical analyfis Particles - Wave functions
2074 455, 1576

Particle trajectories - Corrections Pattern recognition - Anatomy
2830 599

Particle trajectories - Electromagnetism Pattern recognition - Classification
2534 2446

Particle trajectories - Mathematical analysis Pattern recognition - Classification decisions
1046, 2752, 2968, 3155 1815

Particle trajectories - Quantum mechanics Pattern recognitiol - Probability
1046 2935

Particles Pendulums - Vibintion
see also specific particles. z. g., Protons 2579

Particls)ular distribution Pentaboranes - hcinza:ion potentials
3185-3187 2618

Particles - Annihilation Pentachlorophenol - Crystal structure
1459 2387

Particles - Classification schemes Peptides - Optical properties
3236 3206

articles - Decay Perception - Curve fitting data
336, 2279 2959

Parilcles - Elastic sctttering Perception - Drive
302, 304, 329, 330, 335, 1293, 1295 1998, 1999, 2001

Particles - Electromagnetic properties Perce.-llon - Identification
324, ý825, 2836 3309

Particles - Energy Perception - Velocity
324, 963, 2955 2957, 2958

Particles - Excitation Perfluoropiperidine - Thermodynamic properties
2829, 2837, 3181 194

Particles - Interactions Periodic functions - Theorems
324, 332, 334, 1378, 1461, 1495, 2754, 2825, 2517
2826, 2836, 2953, 2954, 2966-2968 Peroxldase - Biological assay

Particles - Mathematical analysis 1374
331, 335, 1454, 1457, 1563, 1565, 2841 Peroxides - Low temperature research

Particles - Motion 2216, 2217
230, 231, 1606 Peroxynltrous acid - Isomerization

Particles - Optical analysis 2e3
797 Personality - Development

Particles - Paramagnetic relaxation 1028
1962, 2987 Personality - Stress

Particles - Parity 2698
2270 Personality tests - illusions

Particles - Polarization 1903
2270, 2275, 3188 Perturbation theory - Feynman diagrams

Particles - Production 1714, 1715
1453 Perturbation theory - Interacting Bose system

Particles - Properties 2976
797, 1299, 1454, 1494 Perturbation Zheory - Meson scattering

Pa.rticles - Resonance 487
628, 1576, 3148 Perturbation theory - Scattering amplitudes

Particles - Scattering 1714, 1715
300, 323, 485-487, 1461, 1561, 2269, 2980, 3147, Phase st:cdles - Thermodynamic.
3152 1230

Particles - Spin Phase transition - Mechanism
627, 628, 1457 1022

Particles - Symmetry Phase transitions - Molecular field theory
628, 1457 413

P.rticles - Theory Phase-modulated waves - Spectra
303, 331, 1378 2929

Particles - Trajectories Phenols - HaIo•l---ilon
306 3300
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Phenyl radicals - Electron transfer Photolytic kinetics - Nuclear magnetic resonance
3174 3224

Phenyl radicals - Spectra Photometers - Applications
764 3140

Phenylsilane - Chemical reactions Photomultipliers - Applications
?303 1277, 1278, 1613

Phonon intensity - Theoretical model Photons - Analysis
623 2535

Phonon interactions - Quantum field theory Photons - Interactions
3150 1578

Phonon waves - Excitation Photons - Nuclear energy levels
1688 2830

Phonons - Paramagnetlc relaxtion Photons - Nuclear reactions
2937 1739

Phonons - Spectrographic analysis Photons - Spectra
2947 958

Phosphides - Crystal structure Photons - Trajectories
3107 2535

Phosphides - Nuclear magnetic resonance Photophosphorylation - Mechanism
3177 3228-3231

Phosphorescence - Measurement Photoproduction - Analysis
2627 2283. 2864

Phosphorescent decay - Pressure effects Photoproduction - Applications
1170 2871

Phosphorescent materials - Sensitivity Photoproduction - Asymmetry
3293 2868

Phosphcrus - Deuteron bombardment Photoproduction - Nuclear isobars
3181 2282, 2283

Phosphorus compounds - Atomic orbitals Photoreduction - Kinetics
1468 2615

Phosphorus compounds - Crystal structure Photosynthesis - Catalysts
3110, 3111 2607, 2611

Phosphorus Isotopes (Radioactive) - Energy levels Photosynthesis - Energy conversion
1711, 1725 2608

Photic habituation - Optic nerve Photosynthesis - Mechanism
1305 2614, 3022, 3024

Photocatnode - Cross-modulation coefficient Photosynthesis - pH optimum
659 3023

Photochemical reactions - Chloroplasts Phototubks - Applications
2614 2918

Photochemical zeactions - Mechanisms l-'fcobillns - Spectra
2631, 3.40-3244 951, 953

Photochemistry - Symposium Physiological data - Cross-correlation techniques
918, 919 438

Photoconductivity - Mechanism Picolylamines - Histaminase inhibition
579, 580, 583 2256

Photode.ectors - Applications Piezoelectric materials - Plasma effects
9159, 1618, 1619 1786

Photodisintegration - Mathematical analysis Pigeons - Pattern recognition
1710 5S,9

Photoeffect - Numerical analysis Pigeons - Vision
2842 601

Photoelectric converters - Analysis Pigments - Properties
1834 48, 2610

Photoelectric interferometry - Applications Pions
1818 see also Mesons

Photographic emulsions - Applications Pions - UMition reactions
2966, 3153, 3154, 3192 2953, 2955

Photographic emulsions - Pair production Pions - Decay
2956 1549

Photolysis - Analysis Pions - Energy
2435, 2437 561, 1291

Photolysis - Mechanism Pions - Interactions
1501, 1937, 2438 1079, 1472, 1476, 1478, 2954, 2968

SPhoolys's - Orgamc compounds Pions - Nuclear reactions
3115 1279, 1382, 1388
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Plans - Huclel Piasma physics - Cryogenics
2530 12,:

Plons - PaIr production Plaptna physics - Electromagnetic fields
",.956 1082

Plans - Perturbation theory Plasma physics - Electrcra
1079 2259, 2917

Plans - Photoproduction Ptasma physi's - CAs discharges
2864 23, 25, 2'1

Plans - C'umantum mechanics Plasma physics - Gas dynamics
2824 2758

Plans - Resonanco Plasma physics - Magnetic effects
323, 1383, 1544, 3148 94, 2948

Plans - Scattering Plasm physics - Mathematical a, -lysis
1256, 1296, 1472, 1473. 1476. 1478, 2984, 3117 124, 1809, 2749, 2882, 2887

Pitch - Optical analysis Plasma physics - Plasma jets
54 12

Pitch extraction - Computer analysis Plasma physics - Radio waves
630 2755

Pitch pereeption - Theory Plas m. physics - Sclentifle resfarch
136 1585

Pitot tubes - Cormputer analysis Platma physiks - Shoch waves
3063 2751

Pituitary gland - HypothalamIc control Plasma physics - Statistical mtcnanics
2355 2947

Pituitary gland - Secretion Plasma physics - Test equipment
2352 2758

Pituitary hormones - Biosynthesis Plasma physics - Theory
3271, 3274 2158, 2159, 2883

Planetary obqervatories - New Mexico Plasma physics - Velocity
1107 1082

Planets - TrajJcctrles Plasma sheaths - Differential equations
975 2882

Plants - Biochemistry Plasma sheaths - Electron density
3159-3162 740

Plasma acceleration - Electric fields Plasma shcaths - Formatlon
2563 2882, 2883

Plasma acceleration - Electron diffuslon Plasma sheaths - Mathematical analysis
99 2887

Plasma accelerators - Vortices Plasma vortices - E.lectric fields

2949, 2950 2949, 2950
Plasma currents - Measurement Plasmas - Density

105 386, 74-4, 1791, 1845
Plasma diffusion - Mathematical analysis Plasmas - Diffusion

1809 1777, 1809. 1837
Plasma gen cm-r - Cperstion Plasmas - Dispersion relat!ons

25e6 2888
Plasma ;ets - Cryogenics Piasmas - Electric fieh:l effects

10 1794, 2882, 2920, 2921

Plasma jets - Energy Plasmas - Electrical properties
11 192, 995, 1837, 2173, 2178, 2752

Plasma jets - Magnetic fields Plasmas - Electromagnetic waves
2160 1081, 1847. 2089, 2177

Plasma modium - Radio frequency Plasmas - Eleciroes
2257, 2263 307, 1839, 1860

Plasma oscillations - Fluid flow Plasmas - Electrostatic accelerationS24! 95

Plasma oscillations - Mathematica', amlysis Plasmas - Pnorgy distributionS345, 2880 990, 1.829

SPlasta physics - Acceleration Plasmas - Floa properties
2563 96, 935, 998, 2179

Plasma physics - Anisotropy Plasmas - Focusing

2745 346
Plasma physics - Argon Plasmas - Formation

384 3072, 3073
Plasma physice - Collision models PLasmas - Gas dynamics

27-57 275)
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Subject Index

Plasmas - Generation Polarization - Measurement
1844 3183, 3188

Plasmas - Instr, nentation Polarization - Mechanism
1779 88, 2320

Plasmas - Interactions Polarization - Quantum theory
1795, 182R, 1844, 2755. 2764, 2948 20.75, 3200

Plasmas - Ionization Political science - Communism
346, 386 2380-2382, 2384

Plasmas - Kinetic theory Political science - Foreign policy
153, 925, 1795, 1852, 2747, 2758 2381

Plasn•as - Langmuir probes Political scienco - Military strength
3080 2383

Plasmas - Magnetic fields Polyamino acids - Spectra
999, 1070, 1081, 108S, 1609, 1611, 1615, 1621, 828
1779, 1809, 1839, 1847, 1848, 1860, 180,1 2179, Polyatomtc molecules - Energy levels
3073 1757

Plasn'.mas - Magnetrons Polyatomic molecules - Spectra
355 1763

P-asrras - Mathematical analysis rolycyclic compounds - Chemical reactions
925, 999, 1609, 1777, 2156, 2263, 2747, 2753, 274, 283, 2o4, 615-617
2754, 2757 Polycvclic compounds - Crystal structure

Plasmas - Micro'rave diagnostics 440
2175 Polycyclic compounds - Potarographlc analysis

Plasmas - Microwave emission 2218
1839, 1859 1860 Polycyclic compounds - Reaction kinetics

Plasma' - Oscillations 1469, 1470
1611, 1615, 3072 Polyhedral molecules - Molecular orbitals

Plasmas - Prcgagation 1092
153, 2897 Polymer forming systems - Dccomposition

Plasmas - Properties 2289
40, 346, 1779, 1847, 2159, 2177, 3071-3073 Polymer solutions - Optical properties

Plasmas - R--adiation 610, 611, 614
1081, 233 Polymer solutions - Stress relaxation

Plasmas - Radio noise 613
1588 Polymer solutions - Thermodynamic properties

Plasmas- Rarefaction 585, 586
2749 Polymer solutions - Viscoelasti" properties

Plasmas - Scattering 612
1585, 1777 Polymerization - Mechanism

Plasmas - Scientific research 1934, 1935
1190 Poljmers - Crystal structure

Plasmas - Shock waves 2E(69
1585, 2286 Polymers - Molecular structure

Plasmas - Spectrographic analysis 1931, 1933
2176, 2583 Polymers - Optical properties

Plasmas - Stability 1906, 1907
1794 Polymers - Surface tension

Plasmas - Theory 1931
212, 927, 946 Polymers - Ult-asonic atttnuatiou

Plasmas - Thermodynamic properties 2295
104, 2177, 3079 Polynomials - Algebraic equations

Plasmas - Transport propertles 357
1611. 1615, 1777, 1893, 2749 Polynomials - Approximation

Plasmas - Variational principle 1104
2897 Polynomials - Functions

Plasmaa - Wave propapation 814
1585, 1609, 16-., 2932 Polystyrene solutions- Physi-•.%l properties

Plasmons - Mean free path 76C-768
890 Polytctrafluoroethylene - Properties

Plastic flow - Me.hanism 2522
906 .?olytyrosyl trypsin - preparation

Plasticity - Deformation 3232
1929 Populat'on (Mathemotics) - Sample size

Plasticity Stress 609
1363, 1364 Positronium - Oxidstion

Platinum - Thermodynamic properties 3259, 3262
403
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Subject Index

Positrons - Annihilation reactions Pressor amines - Physiological effects
2874, 3259, 3260 1418

Positrons - Bremsstrahiung Pressure - Measurement
2835 1195, 2756

Positrons - Elastic scattering Pressure distribution - Supersonic flow
2850, 2876 2965

Potassium - Chemical reactions Pressure field - Measurement
1016 381

Potassium bromide crystals - Color centers Pressure gauge - Design
1249 196

Potassium bromide crystals - Photoconductivity Pressure lag - Determination
2616, 2617 2748

Potassium chlorate crystals - Spectra Presst:re oscillations - Stabl.lity
1394 2562

Potassium chloride crystals - Absorption bands Primary radiation - Detection
468 1689, 1692, 1603

Potassium chloride crystals - Purification Primary radiation - Direction of approach
1250 1717

Potkassium chl, ride crystals - Transference number Primary rpdiatlon - Energy
2768 1694

Potassium compounds - Nuclear magnetic resonance Probability - Applications
3215 1433, 2020

Potassium compounds - Properties Probability - Elementary theory
755 2062

Potassium compounds - Proton resonance Probability - Limit theorems
3209 3

Potassium complrunds - Spin relaxation Probability - Markov processes
3214 1135, 2015, 2023, 2027, 2784, 2789, 2795

Potassium crystals - Elastic constants Probability - Random walks
1347 2016

Potassium isotopes (Radioactive) - Reaction thresholds Probability - Stable processes
866 1139

Potential energy - Calculation Probability - Stochastic processes
466 532

Potential scattering - Amplitude modulation Probability - Supermartingales
328 2625

Potential scattering - Angular momentum Probes (Electromagnetic) - Computer analysis
2525, 3CM7, 3099 3083, 3084

Potentil scattering - Green's functioi Production amplitudes - Integral equations
3096 458. 459

Potential scattering - Holomorphy domnin Production processes - Anomolies
3098 2533

PotentiaJ scattering - Jost functions Professional personnel - Technological changes
3097 1026

Potential scattering - Mathematical analysis Programming languages - Machine translation
304, 333, 2525 387

Potential scattering - Models Programming manuals - Computer languages
3100 1853

Potential scattering - Theor, Project I.una See - Analysis
333 1873

Potential theory - DIrichlet algebra Propellants
2781 see spccific types of propellants, e.g., Liquid

Potential theory - Harmonic functions •Fi pellants; Solid propellants
2293 Propionitrile - l,':lecrlar structure

Powder metallurgy - Iron spheres 666
2988 Proportional counters (Gas flow) - Design

Powders - Resonance studies 2726
2044 Proprioception - Response timing

Povders - Spectra 1267
2017, 2019 Protein synthesis Glucose repression

Praseodymium - Energy levels 3295
1392 Protein synthesis - Metalt.lIc control

Praseodymium carbonate - Spvttra 3294
2513 Proteins - Biosynthesis

Pruseodymium oxide - Hysteresis 3297, 3298
2542 Proteins - Detergent effects

2169
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Subject In-ex

Proteins - Optical properties Pumping systems - Theory
3206 2899

Proteolytic enzymes - Preparation Purines - Photosensitivity
3232 749

Proton energies - Determination Pyridines - Polarographic analysis
858 2136

Proton reactions - Spectrog-raphic analysis Pyridones - Photochemical synthesis
1704, 1734 3241

Proton resonance - Measurement Pyridylsydnones - Phototropy
3190 897

Proton-deutercn reactions - Carbon Pyrites - Surface studies
2538 1521

Protons - Angular distributions Pyrolysis - Kinetics
559, 1745, 1746, 2855, 3044 799

Protons - Annihilation Pyrolysis - Mechanism
1459, 2953, 2955 3092, 3164, 3165

Protons - Atmospheric scale height Pyrroles - Photooxidation
1579 3242

Protons - Decay
2995

Protons - Elastic scattering Quantum electronics - Optical masers
2860, 3153, 3154 342

Protons - Energy Quantum field theory - Algebraic analysis
559 1108

Protons - Form factors Quantum field theory - Completeness
2.867, 2869 1553 •

Protons - Inelastic scattering Quantum field theory - Equations of motion
26.8, 2699 155

P:otons - Nuclear interactions Quantum field theory - Gravitational effects
1453 159

Protons - Nuclear scattering Quantum field theory - Mathematical anaiysis
1461, 1711, 1712 152, 1111, li15-1118, 1450, 2074, 2075, 2147,

Protons - Particle trajectories 2148, 2824
2968 Quantum field theory - Nuclear spins

Protons - Polarization 108, 1117
3183, 3188 Quantum field theory - Topology

Protons - Scattering 2077
1725, 2850, 2866 Quantum mechanics - Algebraic theory

Protons - Spectrographic analysis 3060
559 Quantum mechanics - Atomic orbitals

Pseudomonas - Growth 3045, 3050
2239, 2240, 2242, 2243 Quantum mechanics - Elastic scattering

Pseudostlicides - Synthesis 1738
2337 Quantum mechanics - Electromagnetic fields

Psychoacoustics - Theory 343
136 Quantum mechanics - Elementary particles

Psychological research - Statistical analysis 3150
199, 1994 Quantum mechanics - Feynman integral

Psychology - Learning theory 1729
2194 Quantum mechanics - Field operators

Psychology (Industry) - Scientific personnel 1702
2773 Quantum mechanics - Field theory

.sychology (Industry) - Sociological factors 1450, 1546, 1548, 1664, 2147, 2148, 2646,
2192 2981, 2982

Psychometrics - Test methods Quantum mechanics - Frequency fluctuation
• UuV, ZU51-ZV.,G 1816

Pabic opinion - Foreign policy Quantum mechanics - Masers
2380, 2381 1114

Pulsation frequencies - Rotation effects Quantum mechanics - Mathematical analysis
1660 595, 598, 154A-1548, 1550, 1582, 1664, 2953,

Pulse communication systems - Theory 2960, 2981, 2i2, 2985, 2992, 3246, 3252, 3253
1054 Quantum mechanics - Measure theory

Pulse transmission - Electromagnetic properties 2527
211 Quantum mechanics - Molecular energy

Pulse transmitters - Whistler dispersion 2049
2910 Quantum mechanics - Nuclear physics

2960-2962
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Subject Index

Quantum mechanics - Nuclear reactions Radio noise - Freýquency modulation
483 2453

Quantum mechanics - Particle interaction Radio receivers - Design
2269 2448

Quantum mechanics Perturbation theory Radio signals - Electrical stimulation
2073, 2826, 3121 2713

Quantum mechanic3 - P?" 11k. ia processes Radio signals - Mathematical analysis
2533 2943

Quantum mechanics - S-:ut; Lq Radio telescopes - Design
1284, 1545, 2951 2903

Quantum mechanics - S-matrix Radio transmission - Int-rference
1582 683

Quantum mechanics - Statistical analysis Radio wave amplifiers - Rasers
927, 1816, 2952 2700, 2701

Quantum mechanics - Superconductors Radio waves - Conductivity
2647 2755

Quantum mechanics - Symmetry groups Radio waves - Propagation
2274 2937

Quantum mechanics - Theory Radio waves - Solar systems
1547, 1703 743

Quantum mechanics - Wave functions Radioactive decay - Measurement
1282, 1550, 2229 2124, 2271, 2819

Quantum transition - Theory Radioactive decay - Parity
822 1549

Quartz - Phase studies
1022 Radioactive decay - Spectrcgraphic nat.lysis

2961, 2962
Radioactive isotopes - Decay

Radar equlpdment - Design 1709
694, 697, 743 Radiofrequency energy - Transfer

Radar pulses - Theory 2213
2473 Radioisotopes

Radar receivers - Signal-to-noise ratio see also specific types ot radioisotopes, e.g.,
2471 gold isotopes (Radioactive)

Radar signals - Accuracy Radioisotopes - Applications
1185 1245

Radiation - Antennas Radiotelescopes - Operational properties
355 688

Radiati•n - Energy Rare earth compounds - Spectra
240 594

Radiation - Polarization Rare earth elements - Energy levels
651 1391

Radiation - Sources Rare earth elements - Hyperfine structure
2904, 2909 1387

Radiation - Theory Rare earth elements - Luminescence
2889 3293

Radiation counters - Design Rare earth elements - Magnetic properties
2123, 3103 1385, 2260

Radiation damage - Scientific research Rare earth elements - Spectra
2486 1384-13E6, 1389

Radiation recoil - Mathematical analysis Rare earth oxides - Electrical properties
2990 77

Radio astronomy - Antennas Rare earth oxides - Hysteresis
2906 2542

Radio astronomy - Instrumentation Rare gases
688, 742 see also specific gases, e.g., Argon

Radio astronomy - Solar emission Rare gases - AXtomic structure
2902 2652

Radio astronomy - Theory Rare gases - IonAzation
2905 3048

Radin communications systems - Performance Rare gases - Lattice parameters
2922 1944

Radio emission - Flux density Rarefied gas - Dynamics
1861 585

Radio noise - Calculation Rarefied gas dynamics - Symposium
1588 2268

Rasers - Theor-?
27u0, 2701, 2706
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Subject Index

Reaction (Physiology) - BacKground light effects Re-entry trajectories - Theory
712 2671, 3078

Reaction (Physiology) - Hormone effects Re-entry vehiclep - Aerodynamic heating
836, 837 13, 16, 19, 20

Reaction (Psychology) - Cortical lesions Re-entry vehicles - Recovery
494 58, 2769

Peaction (Psychology) - Signal detection Re-entry Vehicles - Symposium
1908 1001

Reaction (Psychophysiology) - LSD effects Refining (Metallurgy) - Zone melting
815 3289, 3290

Reaction (Psychophysiology) - Perceptual effects Reflection - Temperature effects
816 962

Reaction kinetics - Equilibrium factor3 Reflectivity - Wavelength effects
835 3029

Reaction kinetics - Measurement Refractive index - Monatomic gases
1469. 1470 2052, 2054

Reaction kinetics - Statistical analysis Refractory materials - Analysis
24, 26 1948

Reaction kinetics - Theory Relativistic cosmology - Models
798 944, 945

Reaction kinetics - Turbulence effects Relativity theory - Mathematical analysis
2505 302, 304, 305, 329, 2974, 2975

Reaction mechanisms - Analysis Relativity theory - Test methods
134E 2823, 2833

Reading machines - Computers Relativity theory - Topology
2924 2531

Real variables - Functions Relaxation oscillaiion - Magnetic fields
7G8 372

Reasoning (Psychology) - Computers Relaxation time - Density effects
2772 2692

Recombination - Spectrographic analysis Relaxation time - matnematical analysis
386 66, 2186, 2137Recombination coefficients - Calculation Relaxation time - Measurement

41, 1257 66, 67E, 753, 1060, 1061, 1879, 22uE, 2691
Recombination reactions - Catalytic eflects Relaxation time - Temperature dependence

719, 721, 722 622, 1C90
Recombination reactions - Kinetics Religious groups - Social interaction

23, 24, 26, 42, 725 734
Recomb!nation reactions - Measurement Renal function - Saline effects

25. 27 942
Recombination reactions - Mechanism Replacement repctions - Mechanism

1257 895
Recombination reactions - Test equipment Repression -sersit!zation scale - Defense behavior

2108, 2109 3061
Recombination reactions - Theory Reproduction (Birds) - Physiology

41 488, 489, 490
Recombination reactions - Thermodynamic properties Research organizations - Enployee relations

720, 1496, 3030 2773
Recording systems - Thermobalances Resins - Spectra

3038 852
Recovery - Test methods Resistance - Shock waves

58 788
Recovery (Space vehicles) - Feasibility studies Resistance (Electrical' - Properties

2769 1485
Recursive processor - Theory Resistivity - Quenching effects

2344 605
Red nucleus - Stimulation Resolution - Measureineni

1535 1181
Reduction reactions - Analysis Resonance - Analysis

20'48, 2136. 2137 1762
Reduction reactions - Mechanism !'esonance - .agn Ic fields

2007, 2009 312. 313, 1.65
Redundant components - Control ,ystems Resonance - Microwave susceptibility

2941 415
Re-entry aerodynamics - Mathematical analysis Resonance - Shell models

58, 2418, 2769 1710
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Subject Index

Resonance - Symmetry Roll - Optical analysis
2818 54

Resonance - Theftry Rotation - Mathematical analysis
312, 1302, 1707 1967

Rox-nant absorbezx - Dispersion tteory Rotator constants - Energy moments
1144 1966

Et~sonant caAties - Dielectric interactions Rubber - Compressive properties
2916 127

Resonant frequency - Measurement Rubidium atoms - Relaxation time
1856 678, 679

Resonators - Applications Rubidium compounds - Electro magretic properties
3006 755

Retina - Stimulation Rubidium compounds - ieutron diffraction analysis
2369 1173

Retina (Pigeon) - Anatomy Rubid!um compounds - Optical masers
599 349

Retina (Pigeon) - Functional or[anizaticn Ruby - Applications
601 -2997, 2998

Retina (Rabbit) - Physiology Ruby - Energy
1632 3010

Retina (Toad) - Ferrocyantde uptake Ruby - Nuclear magrLetc resonance
188 618, 1052, 1898

Retonation - Theory Ruby - Optical properties
376 631, 3000

Reversible reactions - Spectrographic analysis Ruby - Relaxation times
2057 1060

Reversible reactions - Thermodynamics Ruthenium - spectra
2058 87

Rhenium compounds - Synthesis Ruthenium borides - Crystal structure
162-166 3106

Rhenium isotopes (Radioactive) - Nuclear energy levels Ruthenium isotopes (Radioactive) - Decay schemes
3131 1705

Rheumatic diseases - Drug effects Rutile crystals - Sintering
1158 1986

Rhodium compounids - Crystal structure
3108

Rhodium com-.jnds - Synthests Salt solutions - Molecular properties
2!62 2572

Rhodiuis isntopes (Radioactive) - Decay schemes Salts - Fluorescence
1705 949

Rhodium isotopes (Radioactive) - Energy levels Samarium isotopes (Radioactive) - De.'ay
1712 3102

Rhodium Isotopes (Stable) - Isomeric states Samarium isotopes (Stable) - Magnetic moments
287" 1719

Ribinucleic acids - Composition Sampled-data feedback systems - Analysis
1035 339

Ribonucleic acids - Conference Sandwich panels - Conipression tests
431 2021

Rocket combustion - M-'chanism Sandwich plates - Vibrations
22 2441-2444

Rocket fuels - Effectiveness Sapphire - Dielectric properties
63 67

Rocket motors - Pressure oicillations Satellite vehicles - Orbital flight paths
2562 3276, 3277

Rocket propei!ed sleds - Dynamic properties Satellites (Artificial) - Attitude control systems
60 364, 3082

Rocket propelled sleds - Test methods Saturn (Planet) - Radiation
54 651

Rocket propelled sleds - Wind tunnel tests Scandium compounds - Crystal structure
2035, 2036 2339

Rocket trajectories - Mathematical analysis Scandlium isotopes (Radioactive) - Decay schemes
2423 861

Rockets - Fuel cnsurmption Scandium isotopes (Radioactive) - Energy levels
61 2124

Rods - Elasticity Scandium isotopes (Radioactive) - Nuclear magnetic
2577, 2578, 2580, 2582 resonance

327
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Scattering Scientific research - Info-mation theory
see also as a subdivision, e.g., Electrons - 51, 52, 53, 80, 1161
Scattering Scientific research - Magnetohydrodynamics

Scattering - Cross sections 309
484, 961 Scientific research - Microwave electronics

Scattering - Distortion effects 342
455 Scientific research - Nuclear physics

Scatering - Wntegral equations 3184
485, 486, 766 Scientific research - Personnel attitudes

Scattering - Mathematical analysis 2773
321, 2979, 2980 Scientific research - Plastic flow

Scattering - Temperature dependence 401
765 Scientific research - Radiation damage

Scattering - Time delay 2486
322, 2540 Scientific research - Spectroscopy

Scattering amplitudes - Behavior 817, 1154
1714, 1715 Scientific research - Theoretical physics

Scattering theory - Mathematical analysis 31C0
1561, 2817, 2831 Sclentific research - Very low frequency research

Scattering theory - Nuclear models 214
1292 Scientists - ResponsibEities

Scheduling (Operations research) - Sequential analysis '.529
2792 Scintillat.on counters - Applications

Schr•dinger equation - Green's function 1691, 2692, 1694, 1698
"2844 Scintillation courcers - Storage systems

Scientific information - Information retrieval 1708
339, 1303 Seismic eplcenta.- - Identification

Scientific instruments - Applications 2766, 2767
1827, 2125, 2317 Seismic noise - Spectra

Scientific instruments - Design 1972
93, 142, 205, 239, 242, 24.3, 412, 645, 662, 996, Seismic waves - Amplitude
1080, 1202, 1203, 1403, 1486, 1668, 1679. 1689, 1970, 1971
1718, 1764, 1792, 1827, 1886, 1944, 2125, 2331, Seismic waves - Curvature effects
2469, 2477, 2483, 3031, 3288 262

Scientific instruments - Ultrasonic attenuation Seismic waves - Dispersion mechanisms
3219 268

Scientific research - Absorption spectra Seismic waves - Earth models
2053 265

Scientific research - Acid-base equilibrium Seismic waver, - Frequency
2041 1969

Scientific research - Acoustics Seismic waves - Mathematical analysis
3146 425, 2082

Scientific research - Aerodynamics Seismic waves - Spectra
780 426, 1969, 1970

Scientific research - Astronomy Seismic waves - Underground explosions
2084 269

Scentlifc research - Astrophysics Seismic vaves - Velocity
738 259, 262, 268

Scientific research - Atomic beams Seismological stations - Digital computers
307 2765

Scientific research - Collecting methods Seismology - Computers
I.109 405

Scientific research - Control -vstems Seismol-,gy - Data processing systems
693, .940 257, 260, 264, 266

Scientific research - Crystal structure Seismology - Shock waves
2374 2777

Scientific research Cybernetics Selection learning - Facilitation
35P 2000

Scientific restarch - Differential equations Selection rules - Nuclear rnodels
812, 1448 156 -

Scientific research - Electrical conductance Selenium - Properties
994 1273, 1276

Scientific i esearch - Fatigue (M-lharucs) Selenium isotopes - Nuclear reactions
401, 3076 898

Scientific reseatch - Gas emission Self-diffusion - Teraiperature effects
235 1879
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Sell-esteem - Interpersonal attraction Shock tubes - High temperature research
3062 106, 237

Self-excited devices - Design Shock tubes - Performance
1281 97, 98, 102, 103

Self- structuring systems - Feasibility studies Shock tubes - Test facilities
2449 93

Semantic analysis - Inductive methods Shock waves - Acceleration
3066 380

Semiconductors - Bibliography Shock waves - Boundary layer
1258 1612

Semiconductors - Conduction bands Shock waves - Detonation
118 2679

Semiconductors - Diamonds Shock waves - Dispersion relations
2199 1621

Semictmnductors - Dielectric properties Shock waves - Electromagnetic fields
1171 380

Semiconductors - Electrical properties Shock wave3 - Flame acceleration
111, 730 379

Semiconductors - Electronic properties Shock waves - Ionization phenomena
576. 588 1614

Scm.conductors - Faraday rotation Shock waves - Mathematical analysis
1770 225, 985, 986, 2422, 2500, 2677, 2751, 2777, 2797

Semiconductors - Hall effect Shock waves - Optical analysis
1272 65, 1617

Semiconductors - Impurities Shock waves - Pressure distribution
118, 2977 442, 2965

Semiconductors - Mathematical analysis Shock waves - Propagation
7,A)74 40, 102, 103, 2777

Semiconductors - Plegores'stance Shock waves - Properties
588 2678

Semiconductors - Thermoelectricity Shock waves - Radiative losses
2810 2174

Semidine rearrangement - Mechanism Shock waves - Relaxation phenomena
1469, 1470 1617

Semitonic oxygen - Steric effect Shock waves - Structure
895 384, 789, 2286

Sensory perception - Test methods Shock waves - Theory
1268- 1U69 985, 986, 2174

Sequences - Programming Shock waves - Thermodynamic properties
26368, 2669 225, 1150, 2422

Sequencen, series, summability - Convergence Signal detection - Theory
1l630, 2072 136

.,equences, series, summabllity - Operations Signals - Detection
2, 406, 1524 1908

Servomechanisms - Stability Signals - Mathematical analysis
2596 2513

Set theory - Analysis Signal-to--noise ratio - Error probability
2113, 2114 2930

Sexual behavior - Hormone effects Signal-to-,iio:e ratio - Mathematical analysis
1916 262

Sexual behavior (Rat) - Lesion effects Silanes - Chemical reactions
2234, 2236 3303

Shear stresses - Mathematical analysis Silanes - Synthesis
686, 1685 3302

Sheath potential - Shock waves Silicates - Chemical reactions
788 8

Sheets - Vibration Silicates - Crystal structure
62, 2574 6

Shells - Heat transfer illcon - Surface properties
2672 1274

Shock tubes - Applications Silicon compounds - Band spectra
799 3257

Shock tubes - Boundary layer Silicfn compounds - Crystal structure
2499 2334, 2338. 3108

Shock tubes - Design Silicon compounds - Ele:tron impact studies
94, 383, 996 1122, 1123
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Subject Index

Silicon compounds - Preparaiion Single crystals - Optical properties
3205 2331

Silicon compounds - Spectra Sigle crystals - Resmanze
1350 1765, 2044

Silicon crystals - Electron spin relaxation Single crystals - Spin transitions
2987 62,t, 625

Silicon isotopes (Stable) - Hall-life Single crystals - Strcss'.s
862 479

Silicon isotopes (Stable) - Proton bombardment Single crystals - X-ray diffriction analysis
1725 5, 6, 8, 1413

Silicon surfaces - X-ray diffraction analysis Sintering - Kletics
2327 1985, 1986

Silver - Auger energies Skin - Pore radius
3126 2711, 2712

Silver - Chemical polishing Skin - Thermal sensitivity
507 1797

Silver - Fermi surfaces Sleep - Body fluid variation
3220 1422

* Silver - Lattice defects Sleep - Electroencephalographic analysis
84 437, 2366, 2370, 2371

Silver - Oxidation Sleep (Cat) - Electrical properties
86 1009

Silver - Plastic deformation Sleep (Cat) - Electroencephalographic analysis
1638 1007, 1008, 1010, 1011, 1013

Silver alloys - Diffusion Sleep (Cat) - Mechanism
591 1504-1506

Silver alloys - Seo'conductors Sleep (Dog) - Electroencephalographic analysis
2810 1013, 1014

Sihlver bromidt, crystals - Cyclotron resonance Sleep (Man) - Eye movements
1262 1507

Silver bromide crystals - Electrical properties Sleep iRabbit) - Electroencephalographic analysis
1253, 1254 1012, 1014

Silver bromid3 crystals - Magnetoresistance Slender bodies - Drag
120,5 2567

Silver chloride - Valence bands Slip band formation - Temperature
2654 400

Silver chloride crys,ýis - Aging S-matrix - Asymptotic behavior
2143 1581

Silver chloride crystals - Cosmic ray tracking S-matrix - Holomorphy domain
2141, 2142, 2144 30,98

Silver chloride crystali, - Dislocations S-matrix elements - Reduction
2140 2145 1460

Silver chloride cryslds - Electrical properties S-matrix theory - Crossing symmetry
1254 626

Silver chloride cry.tals - Naclear processes S-matrix theory - Time duration
2141, 2142 322, 2540

Sv, ci co nponnds - Dielectric properties Soaps - Colloida; films
2182 2739, 2.40

Silver crystals - Deform~ation Social perception - Analysis
509, 1240 2171

Silver crystals - .Etching Sociclogists - Research methods
508 199

Silver halides - Electronic properties Sociology - Correlation techniques
1251 3307

Single crystals - Electron bombardment Sociology - Motivation
770 3063

Single crystals - Electron spin resonance Sociology - Religious groups
2228 734, 3306

Single crystals - Grain boundaries Sociology - Theory
183 3309

Single crystals - Impurities Sociometrics - Emotion
771 33CS-3308, 3310

Single crystals - Magnetic properties Sociometrics - Learning theory
511-513, 1761 21S6

Single crystals - Neutron diffraction analysis Sociometrics - Perception
2183 3399
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Sodium - Fluorescence analysis Solid state physics - C"onductivity
2483 2199

Sodium chloride - Chemical reactioPs Solid state physIcs - Crystallization
86 3286

Scdiura chloride - Hyperfine structure Solid state physics - Magnetlc resonance
2650 3177

Sodium chloride - Nuclear spin Solid ntate physics - Pressure
3210 83

Sodium chloride crystals Electron diffraction analysis Solid sate physics - Rasers
710 2?00

Sodium compounds - Complex ions Solid state physics - Semiconductors
2038 2977

Sodium compounds - Crystal structure Solid state physics - Theory
2683 1687

Sodium compounds - Electrical properties Solids - Atomic spectra
756 29646

Sodium decyl sulfates - Conductivity Solids - C0,emical Impurities
2736 123"

Sodium decyl sulfates - Thermodynamic equilibrium Solids - Cry,-.bt sWructurc
2737 2392

Sodium byponitrite - Synthesis Solids - lamping
2807 184

Sodium ions - Mobility Solids - Deformation
810 603, 1685, 2044, 2280

Sodium solutions - Magnetic resonance Solids - Dislocations
3190 1233

Sodium sulfinates - Synthesis Solids - Elasticity
2552 3158

Solar corona - Dynamics Solids - Electrical properties
2709 2662

Solar flares - Analysis Solids - Electron properties
1306, 2710 2231, 2392

Solar flareS - Space flights Solido - Magnetic properties
745 416, 2188, 2392, 2393

Solar flares - Statistical analysis Solids - Nucleation
75, 1307 3286

Solar radiation - Cosmic rays Solids - Optical properties
316, 2708 203, -2049. 2649. 2662. 2663

Solar radiation - Frequency Solids - Rosonance
688 2044

Solar radiation -Mathematical models Solids - Surface propertes
2879 50

Solar radiation - Sources Solids - Thermodynamic properties
2904, 2909 30, 104. 939, 2649, 2663

"Solar radiation - Spectra Solids - X-ray diffraction analysi3
572 203, 2280

Solar radiation - Terrestrial magnetism Solutions - Freezing,
2879 3283

Solar spectrum - Analysis Solutions - Magnetic properties
2902 2393

Solenoids - Superconductivity Solutions - Micelle concertrat-on
1750 2736

Solid explosives - Detonation Solutions - Spc'trographic analysis
3139 759

Solid propellants - Applications Solvents - Dielectric constaris
383 2550

Solid propellants - Combustion Solvolysis - Kinetics
3135, 3136 2047

Solid rocket propellants - Combustion Somatic Impulses - Potentials
92, 2504, 2775, 2776 2722

Solid rocket propellants - Electron density Sound - Detection
91 139

Solid rocket propellants - Tracer detection Sound diffraction - Analysis
3065 IM-., 1813

Solid state electronics - Tunneling phenomena Sound dispersion - Electric field effects
355 1320
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Sound emi1ssion - Turbulent boundary layer Spectroscopy - Theory
3085 273, 850

Sound localization - Measurement Spectrum analyzers - Synthesis
140 703

Sound patterns - Russian Speech - AnAlysis
18'4 1805-1807

Soun-d prcpagatten - Atmospheric modeL- Speech - Conference
21-8 2003

Sound scattering - T1urbulence effect Speech parameter* Computer analysis
11P.2, 1923 629, 1604

Sound t miso - Dolphin Speech perception - Theory
300-108!36, 1869

Sound 1r'rinsnxssion - Magnetic fields Speech transmission - Coding
1IM, 32U1, 3218 2W~2

Sou-nd trarsmnlasiun -~ Mathennatical analysis Spheres - Thermal. radiation
IV$6, S1821 2673

Sound velac~tv. Teawteratur-e factors Spheres (Iron) - Yre-paratlcn
)-145, 1990 2988

Spac:e cima.-gfs - Elecir'.c field Spherical cavities - Fouiier transforms
M54 261

Space -hzrges - Fltmd flow Spheroids - Fluid dynamic properties
3414 554, 555, 557

Spacný charged . Y~eloc1Ity Spikes - Atrodynamic configurations
345 2035

Space env'lronwer~t - Simulalitir Spin density - Determination
56', 57 672, 675, 677

Space filk-a - Flight paths Spin exchange interaction -Determination

,39 1051
Space- fltight - liazkrds Spin relamitlon timae - Temperature factors

75., 745 321.4
S9pace Zmlght - T elemetry Spin transitions - Magnetic field effects

432 625
Space flight ,- Vibration Spin waves - Nuclear interactions

433 462, 469
Space vikicles - Magnetic fields Spinal cord - Adrenoceortlcotropin effects

2414 3270. 3271
Space vehicles -Orbital flipght paths SpInning - theory

'1424 840
Space vehicles - Particle interactions Spin-spin eplitting - Theory

9641 1776
Space vehicles - Propt.lsion Spin-wave Instabil~ty - Theory

1178, 1170 298
Space vehicles - Re-eutry Spin-wave spectra - Angle variation effect

30.18 2900
Space vehicles - Soft landiing Splitting constants - Time dependence

1647 668
Spaceships - Control systems Stability - Mathematica.1 analysis

44q, 451 2588, 2589, 2592, 2596
Spark caraera, - Design Stability - Test methods

3081 357
Spectrographie analysis - Impatt flash Stability mechanisms - Mach number effect

3251 229
Spectregraphs - Lwsigr Stabilization systems - Differential equations

9178. 172-3 358
Spectrometers - De-sizn Staging - Mathematical analysis

658, 802, 939, 119S3, 1515, 1720, A-108. 2126. 61
24.02, 2312?, 3;16 Stagnation pressures - Measurements

Spectresca~y - Applicaiions 105
132, 661-685. 762, 763, 1023, 1394, 139-7, 1943. Stars - Astrophysical properties
26 13 739, 1861, 1980

Spectroscopy.- Bibliography Stars - Classification
817 1979

Spectroricoily - EI-ac' rcn tr~asiticos Stars - Composition
773 246, 248, 250, 253, 256, 1977, 1978

Spectroscopy - Fourier tz-angforms Stars - Distribution
1394 300
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Subject Index

Stars - Energy Stochastic processes - Linear systems
251, 19AS 2936

Stars - Helitzn flath Storage -Effectiveness
2501, 2508 2694

stars . Ilyperfine structure Storage systems - Design
1828 1708

Stars - Luminosities Strain - Aelotropic medium
-254, 255 1

Sms-Mathematical analysis Strain - Elastic coefficients
300, 1656, 1981 128

Stars -Metal aburadances Strain aging - Kinetics
247 2143

Stars Models~5 devicesi materials - Reliability

Stars - Recoroigrdehiceaalsi Stress - Dethematicaonayi
24416,1 4-52 6 1670, 2013

Stars - Seperatr Stress - Presurier efneltsi

245, 252, 1856, 1982 704
Statistical distribution - Population Stress - Spiral dislocatians

2785, 2755 2092
Statistical distribution - Probability Stress - Theory

2587, 2787, 2790, 3180 1369, 2573, 3011
Statistical mechanics; - Solutions Stress (Psychology) - An-xiety

33, 1112, 2605 2696
Statistical p~rocesses - Applications Stress relaxation - Molecular weight distributions

1825 613
Statistical tests - optimal design theory Strings - Vibration

2793 2577
Statistical tests - Probability Stripping reactions - Analysis

2794 1745, 1746, 3044
Statistics - Applications Strong coupl~ngs - Symmetry

1994 461
Statistics - Binomials Strong interactions - Cross sections

517, 524 161
Statistics - Design of experiments Strong interactions - Mathematical models

702 334
Statistics - Distributions of statstical functions Strontium - Auger energies

515. 516, 518, 5219, 521, 523, 1042, 1043, 3126

2061, 2168 Strontium - Nuclear energy levels

5ttsic 22stmto Structura 3 h132

Statbisics - Inqualitye co65l5i
52508 2 Structural shells - Ejsteir-igthoy

Staistics - Orde stlng te 2580g '79
520,52 Stlructlural shells - Da'mping

Steadtietensio -Qual tnemntlcl nayss1. 118
1930527 Structural shells - Stasility

Statetic -Fracture 2580,79
1127 Structural shells - Templeratr fet

Steel - Martensito 2412
1226 Strucvtur-.! shells - Vibrations

Steel - Sound Odgfraction 222, 2442-2444
1681 Subadditiv? functions - integral norms

Steroids - Homenclaiurre 709.
2083 Subject LI.deding - Legal records

Stisthovite - Opticai prcmpeztt'ts 2325
113
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Subject Index

Sublimation rate - Determina? ion Superconductivity - Solid solutionA
29 410, 411

Submillimeter waves - Production Superconductivity - Theory
2259, 2264 408, 409, 1893, 1894

Submillimeter w-Aves - Scientific research Superconduc ivity - Transition temperatures
1270 1780, 1786

Subsonic flow - Boundary layer Superconductivity - Vortices
a85 1575

Substituted benzene radicals - Spectra Superconductors - Applications
671 1760

Substitution reactions - Kinetics Superconductors - Dielectric properties
2102, 2546 1560, 1562, 1572, 1583

Sibstitution reactions - Mechanisms Superconductors - Energy levels
3166 414, 1566

Sjgar tolerance (Cat) - Measurement Superconductors - Magnet.c fields
1421 1570, 3223

Sulfates - Enzymatic reduction Superconductors - Niobium alloys
2287 1750

Sulfenyl ritrates - Synthesis Superconductors - Numerical analysis
2742 1562, 1583

Sulfides (Binary) - Thermodynamic properties Supc" conductors - Recombination reactions
2202 1257

Sul.nylamines - Grigiard reagents Sup,'rconductors - Resistance
1429 1555

Sulfinylamines - Reaction kinetics Super conductors - Spectra
1,2 12,0

Sulfones - Bonding Superconductors - Surface properties
1093 1577

Sulfonyl chlorides - Chemical properties Superconductors - Ultrasonic attenuation
2741 181, 3222

Sulfoxides - Condensation reactions Superconductors - Zirconium alloys
1319 1750

Sulfur compounds - Atomic orbitals Supersonic combustion - Theory
1467, 1468 2410

Sulfu: compounds - Chemical reactions Supersonic flow - Axially symmetric flow
2554, 3035, 31ul 2407

Sulfur compounds - Spectra Supersonic flow - Boundary conditions
830, 3036 2066

Sulfur compounds (Organic) - Crystal structure Supersonic flow - Density
441 11

Sulfur isotopes (Radioactiv!) - Hall-life Supersonic flow - Differential equations
882 388

Sulfur isotopps (Stable) - Half-life Supersonic flow - Diffusers
862 1312

Sulfur tetrafluoride - Hyperfine structure Supersonic flow - Gas injection
1514 917, 1643

Sulfur trioxide - Thermodynamic properties Supersonic flow - Instrumentation
3108, 3203 391

Sultones - Irradiation Suparsonic flow - Lamtnar boundary layer
3243 1643, 3080

Superacrodynamics - Heat transfer Supersonic flow - Mathematical analysis
390 1669, 2362, 2407

Superconductivity - Antiferromagnetism Supersonic flow - Measurement
1567 391, 916, 917

Superconductivity - Green's functions Supersonic flow - Pressure effects
408, 409, 424 730

Superconductivity - Mathematical analysis Supersonics - Flutter
1780 2005. 2006

Superconductivity - Mercury compounds Supersonics - Turbulence
419, 421, 423 2128

Superconductivity - Nuclear particles Surface phenomena - Theory
2820 802

Superconductivity - Palladium-silver system Surface reactions - Molecular processes
•22 969

Suprconductivity - Quantum mechanics Surfaces - Adsorption
2647 2432
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Subject Index

Surfaces - Aerodynamic heating Tarl'ets - Defense
16, 19 59

Surfaces- Properties Teaching machines - Applications
50, 1245 1886

Surfaces - Radiation cooling Teaching machines - Design
16, 19 1835

Surfaces - Reaction kinetics Teaching machines - Effectiveness
12, 13, 15, 18, 20 69, 71, 1224

Surfaces - Thermionic emission Technical language .. r'evelopment
2732 3094

SwIrl distribution - Measurement Teeth - X-ray diffraction analysis
1361 1414

Switching circuits - Design Teeth (Shark) - Crystal analjsis
449, 451 IA15

Switching transistors - Mathematical analysis Telemetry - Applications
2944 432

Sydnones - Synthesis Televisions - Design
893, 894 2460

Pylhlbic nuclei - Aconstical interpretation Tellurium - Spectra
1805, 1807 81

Symmetry schemes - Connectd groups Tellurium alloys - Electrical properties
1300 735

Symmetry problems - Algebraic theory Tellurium compounds - Heat content
3060 3280

Symposia - Advanced propulsion concepts Tellurium crystals - Properties
965, 966 1163, 1164

Symposia - Animal virus biology Temperature acclimation - Symposium
1481, 1482 849

Symposia - Applied mechanics Tensor analysis - Continuum mechanics
270 2292, 2993

Symposia - Astronomy Tensors - Applications
2084 1G54

Symposia - Cellular regulatory mechanisms Terminal capacity - Analysis
1480 1271

Symposia - Cosmic rays Terpenes - Enzyme effects
1696, 1697 1924

Symposia - Electron microscopy Terpenes - Synthesis
839 2734, 2735

Symposia - Mathematical theory of automata Terpenolds - Amilysis
2474 3162

Symposia - Photochemistry Terrestrial atmosphere - Water content
918, 910 1800

Symposia - Rarefied gas dynamics Terrestrial magnetism - Charged particles
2268 573, 741

Symposia - Re-entry vehicles Terrestrial magnetism - Micropulsations
1001 682

Symposia - Temperature acclima=ion Terrestrial magnetism - Solar radiation
849 2879

Symposia - Vacuum science and technology Tertiary butyl formate - Magnetic resonance
74 2804

Symposia - Verbal learning and verbal behavior Tests - Simulation
271, 272 2587

Sy-thesis (Control systems) - Steepest descent method Tests (Psychology) - Repression-sensitization scale
450 3061

Synthesis reactions - Mechanism Tetradeuteromethane - Adsorption isotherms
3041 3201

System optimization - Statistical analysis Tetradymite - Heat content
1825 3280

System theory - Analysis Tetravinylsilicon - Spectra
1433 1874

System theory - Bibliography Thalamus - Somesthetic responses
356 1537

System theory - Mathematical analysis Thalamus - Stimulation
355 1406

Tadpoles - Sense-y mechanisms
1466

>934 <



AIR FORCE SCIENTIFIC RESEARCH

Subject Index

Thallium isotopes (Radioactive) - Decay Thin ftlmb - Inelastic scattering
1709 1559

Theory of numbers - Cyclotomic fields Thin films - Magnetic properties
1649 2018, 2400, 3018, 3019

Thermal conductivity - Boundary scattering Thin films - Material parameters
467 1962

Thermal decomposition - Kinetics Thin, films - Microwave properties
3033, 3037, 3039 2458

Thermal decomposition - Stoichlometry Thin films - Plasma excitations
3034 892

Thermal diffusion - Theory Thin films - S.tering theory
1403 889

Thermal etching - Surface effects Thin films - Spectra
1513 890, 1962

Thermal radiation - Mathematical analysis Thin films - Spin-wave resonance
233, 1793, 2673 2900

Thermal reactions - Oxidizer effects Thin films - Superconductivity
3042 891

Thermal rearrangement - Mechanisms Thin films - Voltage
3032 2454

Thermal sensitivity - Sensory fields Thiols - Chemical reactions
1797 2552

Thermal stress - Conformal mapping Thiols - Morphogenesis
959 931-933, 935, 937

Thermal stress - Elasticity Thiols - Photolysis
811 1496

Thermal stress - Mathematical analysis Thionyl chlorides - Chemical properties
1488, 3027 2741

Thermiodc emission - Theory Third column elements - Spin-exchange orientation
2732 2343

Thermionic emission - Tungsten Thorium isotopes (Radioactive) - Fission
3168, 3169 879

Thermobalances - Design Thrust - Constraint
3038 1044

Ther mochemistry - Wakes Thrust - Control systems
2419 2416

Thermodynamics - Magnetic lieldr Thrust - Optimal fuel consumption
2397 2416

Thermodynamics - Mathematical anal,7;is Thrust bearings - Design
585, 586 909

Thermodynamict - Theory Thulium isotopes (Stable) - Conversion coefficients
413, 1674 3123

Thermodynamics. Turbulence Thulium isotopes (3table) - Hyperfine structure
2112 1149

Thermoelastic equ'.librium - Integral transform. Thyroid gland (Guinea pig) - Iodine uptake
811 122, 123

Thermoelectric power - Anisotropy Thyrotropic hormone - B!ological assay
1820 1431

Thermometry - Dc'onation research Time - Determination
382 2526

Thermoplasticity - Mathematical analysis Time duration - Mathematical analysis
1371, 1373 322, 2540

Thiazoies - Synthesis Tin - Creep
1430 3143

Thin films Tin - Electrical properties
see also Films 315

Thin films -7--"-'stic scattering Tin - Fermi surface
1517 2851

Thin films - E!ectrical conduction Tin - Resonance studies
970 312, 313

Thin films - Electron tunneling Tin compounds - Crystal structure
889-892 3111

Thin films - Excitation Tin compounds - Spectra
2454 1225

Thin films - Fluid flow Tin isotopes - I1.1ass differences
2740 1515
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Tin isotopes (Radioactive) - Neutron separation energies Trajectories - Potential scattering
1516 328

Tin isotopes (Radioactive) - Spectra Trajectory optimization - Mathematical analysis
2127 1647

Tin teirahalides - Cyclodiene adducts Transducers - Analysis
3304 3146

lissues (Biology) - physiology Transducers - Physical properties
1632 1858

Tisaues (Biology) - Slalic acid Transference number(Cation) - Determination
2811 2768

Titanium - Hall effect Transformations - Theory
241 547

Titanium - Hyperfine structure Transformationzs (Quantum mechanics)-Position operators
652 108

Titanium - Lattice parameters Transftion amplitudes - Analyticity
243 332

Titanium compounds - Dielectric properties Transition elements - Crystal structure
2262 2336

To~uenethiol - Chemical reactions Transition probabilities - Relaxation times
2551 752

Tonic activity - Quantitative analysis Transistor anmlifies -- Nonimea-r systems
2368 2925

Topological algebraic structures - Groups Transonic flow
294, 295 see also Hypersonic flow

Topological algebraic structures - Semigroups Transonic flow - Mathematical analysis
2220 389

Topological spaces - General function spaces Transport properties - Concentration effects
177 2685

Topological spaces - Measure theory Transport properties - Green's functions
175 3151

*ropological vector spaces - Banach spaces Transport properties - Quantum field theory
1133, 1951, 1954 3150

Topological vector spaces - Functional analysis Trapped particles. Geomagnetic shells
1952, 1955, 2227 573

Topological iector spaces - Linear operators Trapped particles - Magnetic field effects
1953 741

Topology - Applications Triethylaluminum - He;At of formation
548 1425

Topology - Cauchy inequality fur. tion Trimethyl silyl azidr, - Physical properties
3156 2556

Topology - Euclidean spaces Trtmetliylaluminura - Heat of formatioz,
3216 1425

Topology - Fixed point properties Tungsten - Thernionic emission
222:, 2223 3168, 3169

Topology - Functional analysis Tungsten compounds - Electrical properties
3112 754-756

Topology - Group theory Tungsten compounds - Phase studies
288, 289 2406

Topology - Mathematical transformations Tungsten isotopes (Stable) - Quadrupole moments
2973 1735

Topology - Point sets, curves, continua Tungsten phosprides - Crystal structure
2222, 2224 3107

Topology - Pseudoconcave spaces Tungstic oxide - Solid state physics
2358, 2359 756

Topology - Semigroups Tunneling - Strain effect
1484 590

Topology - Spin Turbulence - Mathematical analysis
2531 2112

Topology - Theory Turbulence - Surface properties
292, 2621 1366

Torsion - Deformation Trbulence - Theory
1176 2112

Training - Effectiveness Turbuient boundary layer - Chemical reactions
69-71 15

Trining - Technical language Turbulent boundary layer - Differential equations
3094 803
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Subject Index

Turbulent boundary layer - Energy transfer Vacuuii systems - Electrical breakdown
2028 1211, 3167

Turbulent boundary layer - Gases Van Allen belt - Analysis
917 741

Turbilent boundary layer - Phase transitions Vanadium - Deuteron bombardment
2123 3187

Turbulent boundary layer - Surface properties Vanadium compodnds - Chemical reactions
18, 2031 2732

Turbulent boundary layer - Temperature effects Vanadium compounds - Crystal structure
804 114

Turbulent flow - Boundary layer Vanadium compounds - Ilyperfine structure
1I 68 757, 758. 2004

Turbulent flow - Decay Vanadium compounds - Magnetic resonance
2489, 2494 753

Turbulent flow - Laminar boundary layer Vanadium compounds - Optical properties
1676 114

Turbulent flow - Measurement Vanadium compounds - Solid state physics
1359, 1360 754

Turbulent flow - Reaction kinztics Vanadium compounds - Spectri•A
2506 2004

Turbulent flow - Sound scattering Vanadium compounds - X-ray diffraction analysis
1922, 1923 114

Turbulent flow - Temperature effects Vanadium crystals - Ultrasonic attenuation
13C0, 1362 3222

Turbulent flow - Wave characteristics Vanadium isotopes (Stable) - Nuclear energy levels
1678 2852

Turbulent flow reactnrs - Heat transfer Vanadium pentoxide - Hyperfine structure
2506 757, 758

Twinnmng (Crystallography) - Analysis Vanadyl compounds - Spectra
3231, 32P2, 3284 674, 676

T'.-o-way channels - Information transmission Vapor pressure - Measurement
1855 196

Varactor diodes - Mathematical models
2884

Ultrasonic attenuation - Frequency effects Varactor diodes - Test methods
1841 2883

Ultrasonic attenuation - Instrumentation Vasopressin - Biological assay
3•19, 3220 3273, 3274

Ultrasonic attenuation - Measurement Velocity perception - Magnitude estimation
3218, 3221-3223 2957

I ltrasonts - Equipment Verbal Learning and Verbal Behavior - Symposium
694 271. 272

Ultraviolet radiation - Detection Vibrational constants - Determination
1118, "Cis 1020

Ultraviolet radiation - Fi.ld theory Vibrational spectra - Recording
2992 1943

Ultraviolet spectroscopy - Scientiflc research Vibranons - Differential equations
1154 222, 2441, 2442, 2444

Uranium isotopes (Radioactive) - Fission Vibrations - Mathematical analysis
879 1967, 2574, 2577, 2579, 2581, 3158

Ur~nary system - Altitude effec.s Vibrations - Pressure effects
433 62

Urinary system - Diseases Video processors - Operation
434 1197

Uterus (iRt) - Hlormone effect Vinyl compounds - Cnemical reactions
538. 539 2554

Vinylacetylene - Pyrolysis
3043

Vacuum apparatus - Contamination Viscoelasticity - Temperature factors
3167 612

Vacuum apparatus - Design Vtscometers - Applications
1752 412

Vacuum Science and Technology - Symposium Viscosity
74 see also as a subdivision, e.g., Fluid flow -

Vacuum systems - Charge transfer Viscosity
1209 Viscosity - Temperature dependence

768
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Viscous flow - Entropy Volgt effect - Theory

2050 1770
Viscous flow - Mathematical analysL Voltage - Magnetic field effects

2759, 2801 2454
Vision - Birds Volume expansion coefficients - Determi'nation

2367 1944
Vision - Brain mechanisms Vortices - Boundary layer

2366 1159
Visiop - Color perception Vortices - Deformation

545 1622, 1626
Vision - Eye movements Vortices - Stability

1345 2564, 2566
Vision - Restriction

17?3
•/ision - Test methods Wakefulness - Body fluid variation

1330 -1341, 1343, 1345, 19H4 1422

Vision (Cat) - Conditioned reflex Wakefulness - Electroencephalographic analysis
2364 2370, 2371

Vision (Insect) - Optic nerve Wakefulness (Man) - Eye movements
2774 1507

Vision (Octopus) - Form discrimination Wakes - Hypersonic flow
1464, 1465 2419

Visual adaptation - Photochemistry Wakes - Mathematical analysis
546 2415

Visual cortex (Cat) - Stimulation Wall motion - Damping
1537 1682, 1684

Visual cortex (Monkey) - Stimulation Warehouses - Storage
712 2694

Visual field (Monkey) - Striate cortex removal Water - Freezing
492 3283

Visual perception - Adaptation Water - Spectra
1904 1938

Visual perception - Color vis'on Water vapor - Chemical reactions
1342, 1344 2510

Visual perception - Ccnditioned reflex Wave functions - Computer analysis
501, 2357 596

Visual perception - Fluctuation Wave functions - Determination
1330 597

Visual perception - Measurement Wave functions - Distortion
1773 455

Visual perception - Sensitivity Wave functions - Mathematical analysis
1331, 1333-1335, 1340 160, 2204

Visual perception - Spatial cuea Wave functions - Optical analysis
2520 2210, 2214

Visual perception - Stimulation Wave functions - Statistical analysis
501, 602 1282

Visual perception (Man) - Illusion effects Wave propagation - Theory
495 212

Visual responses - Adaption Wave spectra - Computer analysis
1337 1196

Vibual responses - Analysis Wave transmission - Diffraction theory
1332, 1333, 3339 2731

Visual responses - Pre-receptor elements Wave transmission - Pressure variations
1305 425

Visual responses - Stimulation Wave transmission - Scattering
4129 211

Visual threeholds - Analysis Wave transmission - Stress
1336, 1341 1488

Visual thresholds - Measurements Waveguide couplers - Design
1331 1280

Visual thresholds - Sharpness Waveguides - Design
1338, 1343 2729, 2730

Vocal behavior - Dolphin Waveguides - Electrical properties
706, 708 2468

Vocal trac! - Speech parameters Waveguides - Filters
1806 2447
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Subject Index

Waveguides - Mathematical analysis X-ray spectroscopy - Microanalysis
1774 2476

Waveguides - Polarization X-rays - Applications
2261 2477

Waveguide_ - Radiation X-rays - Detection
1084 2481

Waves - Acoustic response X-rays - Production
1449 2482

Waves - Interaction X-rays - Scientific rt,.earch
2965 1255

Weak couplings - Symmetry X-rays - Spectrographic analysis
461 2482

Weak interactions - Cross sections
161

Weather forecasting - Numerical analysis Yaw - optical analysis
715 54

Weightlessness - Theory Yeasts - Genetics
56 3299

Whistlers - Theory Yeasts - Protein synthesis
2914, 2919 3294, 3295, 3298

Wind tunnel tests - Applications Ytterbium - Paramagnetic resonance spectra
1641 1143

Wind tunnels - Cryopumps Yttrium compounds - Crystal structure
2760 2339

Wind tunnels - Instrumentatior. Yttrium isotopes (Radioactive) - Nuclear magnetic resonance
3157 327

Wing-body interference - Analysis Yttrium isotopes (Radloactive) - Nuclear spin
34-36 308

Wings - Fluid flow
35, 227

Wings - Hypersonic flow Zeeman effect - Level crossing
226 635, 636, 644, 654

Wings - Thermal stresses Zeeman effect - Measurement
3027 1826

Zeeman effect - Temperature factors
637, 2394

Xanthine - Derivatives Zeeman effect - Ti.eory
749 2395

Xenon- Adsorption Zinc - Emission probabilities
32C1 30&5

Xenon - Lattice parameters Zinc - Ionization
1945 1152

Xenon - Polarization Zinc alloys - Diffusion rates
3200 1238

Xenon - Ultraviolet absorption Zinc alloys - Stress
2648 479, 907

Xenon isotopes (Stable) - Relaxtion time Zinc compounds - Crystal structure
2692 2978

X-ray diffraction analysis - Applications Zinc compounds - Dehydration
9, 142-144 6

X-ray diffraction analysis - Instrumentation Zinc compounds - Fluorescence
3288 949

X- ray diffraction analysis - Test equipment Zinc crystals - Magnetic properties
203 512, 513

X-ray diffraction cameras - Design Zinc crystals - Ultrasonic attenuation
1413 3222

X-ray intknsity - Electron flux Zinc ferrites - Cryogenics
320 1997

X-ray microscopes - Applications Zinc ferrites - Thermodynamic properties
2480 1995, 1996

X-ray microscopes - Design Zinc isotopes - Nucle:-r reactions
2479 898

X-rray showers - Frequency Ziic isotopes (Radiovctive) - Dipole moments
318 640, 642

X-ra! spectroscopy - Calibration Zinc isotopes (Radioaclive)-Hyperfine structure
774 665
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Zinc isotopes (Radioactive) - Lifetimes Zirconium - Oaidation

681 1510, 1511

Zinc isotopes (Radioactive) - Nuclear magnetic moments Zone formation - Kinetics
664 2170

Zinc isotopes (Stabh,) - Level crossing Zone melting - Electric fields
64E 3290

Zinc oxide - Sintering Zone melting - Temperature factors
1985 3289

I
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